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EXECUTIVE SUMMARY 
 

This report documents the U.S. Nuclear Regulatory Commission (NRC) staff’s safety and 
safeguards evaluation of the General Electric-Hitachi (GEH) application for renewal of NRC 
Special Nuclear Materials (SNM) License 960 (SNM-960) to receive, possess, and store SNM 
and its associated activation and fission products resulting from irradiation at the Vallecitos 
Nuclear Center (VNC) in Sunol, California.  GEH’s current license was issued in 2000, and 
expired on June 30, 2010.  However, GEH submitted its initial license renewal application on 
September 30, 2009, more than 30 days in advance of its expiration date.  Therefore, SNM-960 
has been under timely renewal pursuant to Title 10 of the Code of Federal Regulations (10 
CFR) Part 2.109(a), “Effect of timely renewal application.”  GEH’s license renewal application is 
in accordance with the requirements in 10 CFR Parts 70.21, “Filing,” 70.22, “Contents of 
applications,” and 70.33, “Applications for renewal of licenses.” 
 
The purpose of this review is to evaluate the potential impacts of the NRC licensed activities at 
the VNC to public health and safety and the environment.  The NRC’s review also considers the 
VNC’s management organization, administrative programs, personnel qualifications, financial 
assurance for decommissioning, fire safety, material control and accounting of SNM, and 
physical protection of SNM, to ensure adequate protection of public health and safety and the 
environment.  The NRC staff also reviewed GEH’s Emergency Management Plan.  Where 
necessary, the NRC staff identified license conditions supplementing GEH’s safety programs to 
provide assurance of safe operation of the facility in accordance with NRC requirements.  
 
Between September 30, 2009, and February 26, 2016, GEH submitted revisions and 
supplements to its license renewal application (GEH, 2009b, 2015b, 2016b)).  The NRC staff 
conducted a review of GEH’s March 18, 2015, revised application and determined that it 
contained the information required by 10 CFR 70.22.  The NRC staff communicated its 
acceptance of the March 18, 2015, revised license renewal application for detailed technical 
review by letter dated May 1, 2015.  A subsequent revision, dated February 26, 2016, was 
submitted by GEH in response to an NRC staff request for additional information (RAI) dated 
January 27, 2016. 
 
Following its acceptance of GEH’s revised license renewal application, the NRC staff started to 
conduct its detailed review following the guidance in NUREG-1520, “Standard Review Plan for 
the Review of a License Application for a Fuel Cycle Facility,” Revision 1, dated May 2010, 
(NRC, 2010, Agencywide Documents Access and Management System (ADAMS) Accession 
Number ML101390110).  The staff followed the guidance in Revision 1 of NUREG-1520 to 
conduct its review of the following major topics addressed within the safety program description 
of GEH’s license renewal application [as discussed in this Safety Evaluation Report (SER)]:  
1) Chapter 1, General Information; 2) Chapter 2, Organization and Administration; 3) Chapter 4, 
Radiation Protection; 4) Chapter 5, Nuclear Criticality; 5) Chapter 8, Emergency Management; 
and, 6) Chapter 9, Environmental Protection.   
 
A revision to NUREG-1520 was published in June, 2015.  Since the NRC staff’s review of 
GEH’s licensee renewal application was still ongoing, the NRC staff used the guidance in 
NUREG-1520, “Standard Review Plan for the Review of a License Application for a Fuel Cycle 
Facility,” Revision 2, dated June 2015 (NRC, 2015e, ADAMS Accession Number 
ML15176A258) to conduct its review of the following major topics addressed within GEH’s 
license renewal application (also as discussed in this SER):  1) Chapter 6, Chemical Process 
Safety; and, 2) Chapter 7, Fire Safety.  The NRC staff completed Revision 2 of NUREG-1520 in 



vii 

May 2015 to ensure consistency among the chapters, improve clarity of the text, reduce 
redundancies, assure that statutory, regulatory, and guidance document references were 
accurate and up to date, and to clarify existing discussion in several technical areas within the 
document.  In addition, the following two new chapters were included in NUREG-1520, Revision 
2:  1) Chapter 12, “Material Control and Accounting,” which includes guidance associated with 
10 CFR Part 74 requirements; and, 2) Chapter 13, “Physical Protection,” which includes 
guidance associated with 10 CFR Part 73 requirements.  It should be noted, however, that, for 
conducting the review of these two, specific, major topics of GEH’s license renewal application, 
the NRC staff conducted its review based on the requirements established in Confirmatory 
Order EA-14-144, dated April 22, 2015, instead.   
 
Since Revision 2 of NUREG-1520 was completed and issued while the review of GEH’s license 
renewal application was already in process, the NRC staff evaluated whether the changes to the 
document would impact the work that had been already completed at the time the guidance 
document was published.  Based on its evaluation of the changes to the guidance, the NRC 
staff determined that the guidance provided in both versions of NUREG-1520 was consistent 
and, therefore, revising the already completed work was not needed and the remaining review 
work was completed using Revision 2 of NUREG-1520. 
 
The NRC staff also conducted its safety and safeguards review in accordance with 
10 CFR Part 20, “Standards for Protection Against Radiation;” 10 CFR Part 70, “Domestic 
Licensing of Special Nuclear Material;” 10 CFR Part 73, “Physical Protection of Plants and 
Materials;” 10 CFR Part 74, “Material Control and Accounting of Special Nuclear Material,” 
Confirmatory Order EA-14-144, dated April 22, 2015, and other applicable NRC regulations.   
 
The NRC staff concludes, in this Safety Evaluation Report, that GEH’s descriptions, 
specifications, and analyses provide an adequate basis for the safety and safeguards of the 
storage and handling of SNM at the VNC, and that the continued possession, storage, and 
handling of the licensed material for laboratory analysis and engineering studies does not pose 
an undue risk to public health and safety or the environment. 
 
The licensed activities described in GEH’s license renewal application do not involve enriched 
uranium processing, fabrication of uranium fuel or fuel assemblies, uranium enrichment, 
enriched uranium hexafluoride conversion, plutonium processing, fabrication of mixed-oxide fuel 
or fuel assemblies, and/or scrap recovery of SNM, or any other activity that the Commission has 
determined could significantly affect public health and safety.  Therefore, consistent with 10 
CFR 70.60, “Applicability,” GEH is not required to meet the requirements in 10 CFR Part 70, 
Subpart H (which includes management measures) in support of the license application for the 
VNC. 
 
The licensed activities described in the Part 70 license renewal application do not involve the 
receipt, storage, use, handling, or production of chemicals associated with special nuclear 
material that could result in credible accident scenarios.  The NRC staff concluded that there is 
no reasonable chemical risk that could endanger the life or health of a worker via any pathways 
and that the public health and safety and the environment will continue to be adequately 
protected from chemical hazards that could result from the handling, storage, or processing of 
licensed material.  The NRC staff also determined that GEH’s Industrial Health and Safety 
Program at the VNC provides reasonable assurance that chemical hazards are appropriately 
managed. 
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The NRC regulations in 10 CFR Part 51 contain requirements for implementing Section 102(2) 
of NEPA, as amended.  Under 10 CFR 51.21, all licensing actions require an environmental 
assessment, except those that are identified in 10 CFR 51.20(b) as requiring an environmental 
impact statement and those identified in 10 CFR 51.22(c) as categorical exclusions.  The NRC 
staff determined that the renewal of SNM-960 is a renewal of a materials license issued 
pursuant to 10 CFR Part 70 authorizing the use of SNM for research and development, which is 
an activity excluded by 10 CFR 51.22(c)(14)(v), “Use of radioactive materials for research and 
development and for educational purposes.”  Therefore, the NRC staff determined that 
preparing an Environmental Assessment or Environmental Impact Statement is not required for 
this license renewal. 
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1.0 GENERAL INFORMATION 
 
On September 30, 2009, GE-Hitachi Nuclear Energy Americas, LLC (GEH), submitted its initial 
application (GEH, 2009b, Agencywide Documents Access and Management System (ADAMS) 
Accession Number ML092950541) for the renewal of Special Nuclear Material (SNM) License 
Number SNM-960 for the Vallecitos Nuclear Center (VNC).  GEH requested renewal of the 
license for a term of 40 years.  GEH’s current license (issued in 2000) expired on June 30, 
2010, but has been under timely renewal pursuant to Title 10 of the Code of Federal 
Regulations (10 CFR) Part 2.109(a), “Effect of timely renewal application.” 
 
On September 30, 2009, GEH submitted its license renewal application (GEH, 2009b, ADAMS 
Accession Number ML092950541).  In its March 18, 2015 revised license renewal application 
(GEH, 2015b, ADAMS Accession Number ML15077A495), GEH requested that materials 
license SNM-960 be renewed for a term of 10 years (instead of the 40 years initially requested).  
The final revision, dated February 26, 2016 (GEH, 2016b, ADAMS Accession Number 
ML16057A710), was submitted by GEH with its response (GEH, 2016a, ADAMS Accession 
Number ML16057A130) to a U.S. Nuclear Regulatory Commission (NRC) staff request for 
additional information (RAI) dated January 27, 2016 (NRC, 2016a, ADAMS Accession Number 
ML15280A423). 
 
In Section 1.4 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH requested 
authorization under 10 CFR, Part 70, to receive, possess and store the SNM and associated 
byproduct material produced by irradiation described in Sections 1.2.3 and 1.2.4 of its license 
renewal application (GEH, 2015b and GEH, 2016b).  In Section 1.4.1, GEH stated that the SNM 
used in connection with activities authorized by SNM-960 at the VNC will not, at any time, 
exceed the limits listed in Section 1.2.3.   
 
In Section 1.1 of the license renewal application (GEH, 2015b and GEH, 2016b), GEH 
discussed the primary purposes of the VNC’s operation with regard to SNM, which include 
research and development, engineering studies, and storage of irradiated light water reactor 
fuel and components previously subjected to engineering tests and evaluations.  GEH further 
stated that the stored irradiated reactor fuel and components are awaiting transfer to the U.S. 
Department of Energy (DOE).  In this regard, in its February 26, 2016, response (GEH, 2016b) 
to the January 27, 2016, NRC RAI (NRC, 2016a), GEH also stated that it is responsible for the 
continued storage of the irradiated fuel until DOE is able to accept this material.  In Section 1.1 
of the license renewal application (GEH, 2015b and GEH, 2016b)  GEH also stated that the 
principal activity currently being performed at the site is the conduct of by-product 
material-related activities covered under the State of California license CA-0017-01, including 
sealed source manufacture and research and development.  
 
Section 1.2.3 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) describes 
GEH’s proposed maximum quantities of licensed material to be possessed and/or handled 
under SNM-960.  Under the renewed license, GEH proposes to significantly reduce its 
possession limits of SNM at the VNC. 
 
Section 1.2.4 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b), describes 
GEH’s proposed authorized activities at the VNC.  Under a renewed license, GEH proposes to 
reduce the scope of these activities to possession and storage of licensed material at the 
Hillside Storage Facility and possession and use of limited quantities of SNM for laboratory  
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analysis and engineering studies.  The Hillside Storage Facility is one of four principal facilities 
within the VNC that support SNM-960 work.  Solid irradiated nuclear fuel and materials 
generated from the engineering evaluations and analytical work are stored in this facility. 
 
GEH’s proposed activities have been conducted for many years and the NRC staff has 
reviewed and approved them previously.  The authorized location of the activities will continue 
to be the VNC facility located in Sunol, California.   
 
1.1 Purpose of Review 
 
The NRC staff reviewed GEH’s license renewal application (GEH, 2015b and GEH, 2016b) and 
the GEH’s VNC facility and process descriptions to determine whether the license renewal 
application (GEH, 2015b and 2016b) meets the requirements in 10 CFR 70.22, “Contents of 
Applications.”  The NRC staff’s review included an evaluation of whether the application 
adequately presents an overview of the site layout and a summary description of the different 
manufacturing processes at the VNC that involve the use, storage, and handling of SNM.  The 
NRC staff reviewed GEH’s site location and description in accordance with Section 1.1 of 
NUREG-1520, Revision 1 (NRC, 2010, Agencywide Documents Access and Management 
System (ADAMS) Accession Number ML101390110). 
 
The NRC staff also reviewed the institutional information to establish whether the license 
application (GEH, 2015b and 2016b) includes adequate information identifying the applicant, the 
applicant’s characteristics, the proposed activities, and a descriptive summary of the licensed 
material.  The information to support this review was provided by GEH in Section 1.2 of its 
license renewal application (GEH, 2015b and GEH, 2016b). 
 
1.2 NRC Staff Review and Analysis 
 
1.2.1 Facility and Process Overview 
 
The NRC staff reviewed information from the March 18, 2015, license renewal application 
(GEH, 2015b) and its final revision dated February 26, 2016 (GEH, 2016b), which updated the 
information in Chapters 1, 4 and 5 of the March 18, 2015, license renewal application.  The 
February 26, 2016, revised license renewal application (GEH, 2016b) was submitted by GEH to 
provide clarifications and administrative updates in response to an NRC staff request for 
additional information (RAI) dated January 27, 2016 (NRC, 2016a). 
 
Chapter 1 of GEH’s license renewal application (GEH, 2015b and GEH 2016b) provides a 
description of the site and its location, the principal buildings (and other facilities on the site), 
processes, and equipment.   
 
Section 1.1.1 of GEH’s license renewal application (GEH, 2015b and GEH 2016b) describes the 
primary locations where SNM will be handled or stored:  the Radioactive Materials 
Laboratory [buildings 102 and 102A] (Section 1.1.1.1); the Metallurgy, Chemistry, and Ceramics 
Laboratory [building 103] (Section 1.1.1.2); the Hillside Storage Facility (Section 1.1.1.3); and 
the Waste Evaporation Plant [buildings 304 and 349] (Section 1.1.1.4).  Figure 1.2 of GEH’s 
application shows the locations of these buildings onsite.  GEH also provided descriptions of the 
purposes, processes, and layouts of each of these buildings. 
 
 
 



3 

Other locations where laboratory quantities of SNM may be handled onsite include the 
Engineering Shop Building (building 106), the Nuclear Test Reactor Building (building 105); and 
the 400 Area offices and laboratories (buildings 400 and 401).  The locations of these buildings 
are also indicated on Figure 1.2 of the application(s). 
 
As summarized in this section, the NRC staff has reviewed the general facility description for 
GEH in accordance with Section 1.1 of NUREG-1520, Revision 1 (NRC, 2010).  GEH has 
adequately described (1) the facility and its processes so that the NRC staff has an overall 
understanding of the relationships of the facility features and (2) the function of each feature.  
GEH has cross-referenced its general description with the more detailed descriptions elsewhere 
in the application.  Therefore, the NRC staff concludes that GEH has complied with the general 
requirements of 10 CFR 70.22, "Contents of Applications," as applicable to this section. 
 
1.2.2 Site Description 
 
Section 1.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) describes the 
site location.  The NRC staff evaluated this information to determine whether the information 
provided by GEH adequately described the geographic, demographic, meteorological, 
hydrologic, geologic, and seismologic (see Chapter 13 of this safety evaluation report (SER), 
“Structural Analysis For Seismic Loads”) characteristics of the site and surrounding area, in 
accordance with 10 CFR 70.22(a)(2). 
 
1.2.2.1 Site Geography 
 
Chapter 1 of the application describes the site location, major nearby highways, nearby surface 
water, and significant geological faults.   
 
As described in Section 1.1 of the application (GEH, 2015b and GEH, 2016b), the VNC is 
located in Sunol, near the center of the Pleasanton quadrangle in Alameda County, California.  
The site is east of San Francisco Bay, approximately 35 miles east-southeast of San Francisco 
and 20 miles north of San Jose.  Figures 1.1 and 1.2 of GEH’s license renewal application 
(GEH, 2015b and GEH, 2016b) show the site boundaries and controlled area boundaries. 
 
1.2.2.2 Population Information 
 
Section 1.1 of the application provides the latest census results for the towns of Pleasanton 
(located 4.1 miles to the north-northwest) and Livermore (located 6.2 miles to the northeast).  
The population of Pleasanton is approximately 72,000 and the population of Livermore is 
approximately 84,000. 
 
In addition, Section 1.1 of the application states that a United States Veterans Administration 
hospital with a population of approximately 500 is located about 4 miles to the east. 
 
The application further describes the area surrounding the site.  The area is primarily used for 
agriculture and cattle raising, with some residences, which are mostly to the west of the 
property.  Also, a Union Pacific railroad line lies about two miles west of the site.  There is light 
industrial activity within a 10-mile radius of the plant. 
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1.2.2.3 Meteorology 
 
Section 1.1 of the application states that seasonal rainfall in the area is responsible for dry 
periods.  During these dry periods, the grasses become dormant and dry and are subject to 
grass fires.  As described in this section of the application, GEH employs various approaches to 
deal with the potential fire dangers.  These approaches include pasturing cattle on a large 
portion of the site to keep the grasses to a minimum, plowing firebreaks along roadways, and 
controlling the use of vehicles on rural parts of the property.  Additionally, the site fire brigade is 
trained to combat grass fires and incipient stage building fires.  The local fire departments are 
trained and equipped to deal with these potential fire dangers as well. 
 
1.2.2.4 Hydrology 
 
Section 1.1 of the application states that the site is located in the Livermore Upland 
physiographic area.  The majority of the site is undeveloped.  Approximately 135 acres located 
in the southwest corner of the property and situated between the 400 and 600-feet topographic 
contours are developed.  The property is not located within a 100-year flood zone.  The property 
is drained by ditches leading to Vallecitos Creek.  This creek discharges to Arroyo de la Laguna 
near the north end of Sunol Valley, two or three miles southwest of the property. 
 
Industrial wastewater is processed in a system of surface impoundments and used as irrigation 
water for grasslands on site. Wastewater containing radioactive materials is evaporated to 
reduce the volume and then solidified for disposal in a licensed disposal facility. 
 
1.2.2.5 Geology 
 
Section 1.1 states that geological faults exist in the East Bay area.  Earth tremors are an 
occasional occurrence in all parts of the Bay Area.  The site property contains a branch of the 
Hayward fault. 
 
As summarized in Sections 1.2.2.1 – 1.2.2.5, the NRC staff has reviewed the site description for 
GEH in accordance with Section 1.3 of NUREG-1520, Revision 1 (NRC, 2010).  GEH has 
adequately described and summarized general information pertaining to (1) the site geography, 
including its location relative to prominent natural and manmade features such as mountains, 
rivers, airports, population centers, schools, and commercial and manufacturing facilities, (2) 
population information using the most current available Census data, (3) meteorology, 
hydrology, and geology for the site, and (4) applicable design-basis events. The review verified 
that the site description is consistent with the information requirements in 10 CFR 70.22, as 
applicable to this section 
 
1.2.3 Institutional Information 
 
In Section 1.2 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH provided 
the information identifying the applicant, the applicant's characteristics, and the proposed 
activity. 
 
1.2.3.1 Corporate Identity and Address 
 
In Section 1.2.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
provided its principal place of business.  The address is 3901 Castle Hayne Road, Wilmington, 
NC, 28401.  In addition, GEH provided the full address for the GEH VNC facility under the 
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SNM-960 materials license.  The address for the VNC is 6705 Vallecitos Road, Sunol, California 
94586. 
 
1.2.3.2 Corporate Information 
 
In Section 1.2.2 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
provided corporate and financial information.  The VNC is corporately owned by GEH which, in 
turn, is wholly owned by GE-Hitachi Nuclear Energy Holdings, LLC.  GE-Hitachi Nuclear Energy 
Holdings, LLC, in turn, is controlled through a 60 percent voting ownership interest held by 
GENE Holding, LLC, which is controlled by the General Electric Company, a New York 
corporation with its principal place of business at 3135 Easton Turnpike, Fairfield, Connecticut 
06431.  GEH stated that General Electric Company (GE) is not controlled by any foreign 
corporation, or foreign government.  GE is a publicly held corporation whose stock is traded on 
the principal stock exchanges.  The remaining 40 percent is owned by Hitachi, Ltd. (Hitachi), a 
Japanese company, through its U.S. subsidiaries. 
 

 
 
The NRC staff evaluated the information provided by GEH in its license renewal application 
(GEH, 2015b and GEH, 2016) and the information provided by GEH in a January 19, 2007, 
“Request for NRC Consent to the Transfer of Certain GE Licenses to GE-Hitachi Nuclear 
Americas, LLC, and for Approval of Conforming Amendments,” (GEH, 2007, ADAMS Accession 
Number ML070250516).  As stated by GE in its license renewal application (GEH, 2015b and 
GEH, 2016b) and the January 19, 2007, request (GEH, 2007), the GE-Hitachi Nuclear Energy 
Holdings, LLC’s, Board of Managers is comprised of seven representatives, five of whom have 
voting rights.  Three of the voting members, who are United States citizens, are appointed by 
GE, while the remaining two voting members are appointed by Hitachi.  The other two Board of 
Managers members have no voting rights.  Most decisions of the Board of Managers are made 
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based on a majority vote.  While certain decisions of the Board of Managers may not be made 
without the prior approval of the Board Managers designated by Hitachi, Ltd., none of those 
decisions relate to the safety of operations or safe shutdown of the licensed facilities.   
 
Potential influence over NRC-licensed activities is further mitigated by delegating 
decision-making authority to the Nuclear Oversight Committee of the GE-Hitachi Nuclear 
Energy Holdings, LLC Board of Managers, a subcommittee of the Board controlled by United 
States citizens.  The Board delegates decision-making authority to this subcommittee for all 
decisions which may affect the safety or security.  This includes activities related to the reactors 
licensed to GE-Hitachi Nuclear Energy Americas, LLC, as well as decisions relating to the 
control of any Restricted Data, other classified information, or sensitive nuclear information, 
including the former reprocessing equipment at the Morris Facility.  A copy of the Charter of the 
Nuclear Oversight Committee of the GE-Hitachi Nuclear Energy Holdings, LLC Board of 
Managers is provided as Attachment F of General Electric Company’s Request for NRC 
Consent to the Transfer of Control of GE Licenses to GE-Hitachi Nuclear Energy America, LLC, 
and for Approval of Conforming Amendments, dated January, 19, 2007 (GEH, 2007, ADAMS 
Accession Number ML070250516).   
 
In its request (GEH, 2007), GE stated that the Formation Agreement between GE and Hitachi, 
Ltd., would contain provisions ensuring that Hitachi representatives at the GE-Hitachi Nuclear 
Energy Holdings, LLC’s, Board of Managers cannot exercise control over GE-Hitachi Nuclear 
Energy Holdings, LLC’s, actions related to NRC-licensed activities.  In addition, GE stated that, 
since Hitachi would hold only a 40 percent interest in GE-Hitachi Nuclear Energy Holdings, LLC, 
Hitachi could not exercise control over GE-Hitachi Nuclear Energy Holdings, LLC, and/or over 
the NRC licensed activities of any of GE-Hitachi Nuclear Energy Holdings, LLC, subsidiaries.   
 
The NRC staff has also determined that the information provided by GEH in its license renewal 
application (GEH, 2015b and GEH, 2016) adequately describes the company’s corporate 
structure and identity as well as the physical address of the VNC and its corporate 
headquarters.  This information is sufficient to show the relationship of GEH’s organization to 
other corporate entities, and the existence and extent of foreign ownership or influence. The 
NRC staff determined there are no issues regarding control of GE-Hitachi Nuclear Energy 
Holdings, LLC, by Hitachi based on the NRC staff’s review of the license renewal application 
and the information associated with the approved transfer of the licenses in 2007.  (NRC, 2007, 
ADAMS Accession Number ML071420134).  There have been no relevant changes in the 
corporate structure of GEH since 2007.  Therefore, the NRC staff finds that GEH’s license 
renewal application (GEH, 2015b and GEH, 2016b) meets the requirements in 10 CFR 
70.22(a)(1).   
 
1.2.3.3 Financial Qualifications 
 
By letter dated September 26, 2007 (NRC, 2007), the NRC approved a request, dated 
January 19, 2007 (GEH, 2007), from GE for the direct transfer of control of Materials License 
SNM-960 from GE to GEH.  The NRC’s evaluation of GE’s request considered the description 
of the transaction; name or contact information changes; changes in personnel or duties that 
relate to the licensed program; changes in the organization that relate to the licensed program; 
the status of any surveillance program; confirmation that all records concerning the safe and 
effective decommissioning of the facility will be transferred to the transferee or to NRC; and 
confirmation that the transferee was to abide by all constraints, conditions, requirements, and  
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commitments of the transferor.  The NRC staff also considered foreign ownership, control and 
influence as well as conforming amendments to related quality assurance program approvals in 
evaluating GE’s request. 
 
Based on its review of the information provided by GE in its January 19, 2007, submittal, as 
documented in its SER (NRC, 2007), the NRC staff concluded that the transfer of the license 
was in accordance with the provisions of the Atomic Energy Act of 1954, as amended, and with 
the NRC’s regulations, and found that approval of the requested transfers was not inimical to 
the common defense and security, and did not constitute an unreasonable risk to the health and 
safety of the public. 
 
With regard to the license renewal application, the NRC staff concludes that, based on the 
information provided in GEH’s license renewal application (GEH, 2015b and 2016b), the long 
operating history of the VNC, and financial assurance for decommissioning and corporate 
parent support (see Chapter 10, Decommissioning, below), the NRC staff finds that GEH is 
financially qualified to engage in the proposed activities in accordance with 10 CFR Part 70.  
 
1.2.3.4 Type, Quantity, and Form of Licensed Material 
 
In accordance with 10 CFR 70.22(a)(2) and (4), in Chapter 1, Section 1.2.3, GEH described the 
types, quantities, and forms of licensed material to be permitted at this site.  The NRC staff 
noted that, when compared to the current possession limits, GEH’s new proposed possession 
limits are significantly reduced. 
 
The licensed material is defined as follows: 
 

• Sensitive, security-related Information (Non-public per 10 CFR 2.390) 
 
1.2.3.5 Authorized Uses 
 
The application requests the following authorized uses (GEH, 2015b and GEH, 2016b): 
 

• possession and storage of material at the Hillside Storage Facility 
• possession and use of limited quantities of SNM for laboratory analysis and engineering 

studies 
 
1.2.3.6 Term of License 
 
The U.S. Atomic Energy Commission issued License Number SNM-960 on September 14, 
1966, to cover all activities involving uranium and plutonium.  The license has been renewed 
several times since its original issuance, approximately every 5 years.  The most recent renewal 
in 2000 was for 10 years.  In the March 18, 2015, and February 26, 2016, license renewal 
applications (GEH, 2015b and GEH, 2016b) GEH requested renewal of the SNM-960 materials 
license for a period of 10 years. 
 



8 

1.2.3.7 Special Authorizations and Exemptions 
 
Contamination-free Articles 
 
In Section 1.3.2 of its March 18, 2015, license renewal application (GEH, 2015b) and Section 
1.3.1 of its February 26, 2016, license renewal application (GEH, 2016b), GEH requested the 
continuation of an authorization to use the contamination and exposure rate limits specified in 
the NRC’s April 1993 “Guidelines for Decontamination of Facilities and Equipment Prior to 
Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special 
Nuclear Material,”  (NRC, 1993, ADAMS Accession Number ML003745526) for 
decontamination and survey of surfaces or premises and equipment prior to abandonment or 
release for unrestricted use.  These guidelines, issued by the NRC, are referenced in 
NUREG-1520, Revision 1 (NRC, 2010) as an acceptable method of demonstrating compliance 
with the radiation survey and monitoring requirements in 10 CFR Part 20.  This guidance has 
been incorporated into several of the NRC Regulatory Guides (RG) [e.g., RG 8.24, “Health 
Physics Surveys During Enriched Uranium-235 Processing and Fuel Fabrication,” Revision 2, 
June 2012 (NRC, 2012c, ADAMS Accession Number ML110400305)].  The NRC RGs provide 
guidance to licensees and applicants on methods that the NRC staff considers acceptable for 
implementing specific parts of the NRC's regulations, techniques used by the NRC staff in 
evaluating specific problems or postulated accidents, and data needed by the NRC staff in its 
review of applications for permits or licenses. The April 1993 guidelines have not been 
withdrawn by the NRC and continue to be an acceptable method for decontamination and 
survey of surfaces or premises and equipment.  Accordingly, the NRC staff finds that the April 
1993 guidelines are still applicable and GEH may continue to use these during the renewal 
period. 
 
Criticality Monitoring 
 
In Section 1.3.3 of its March 18, 2015, license renewal application (GEH, 2015b) and Section 
1.3.2 of its February 26, 2016, license renewal application (GEH 2016b), GEH requested the 
continuation of an exemption from the criticality monitoring requirements of 10 CFR 70.24, 
“Criticality Accident Requirements” consistent with previous license renewals issued in February 
7, 1994, “Safety Evaluation Report,” (NRC, 1994, ADAMS Accession Number ML14155A072) 
and June 16, 2000, “License Renewal, Safety Evaluation Report – Attachment 2,” (NRC, 2000, 
ADAMS Accession Number ML003742908).  Based on the limited scope of the operations 
(storage and handling of less than a critical mass of SNM), review of GEH’s NCS general 
commitments, and the review of GEH’s criticality analysis implementing those commitments, the 
NRC staff determined that this exemption can be continued consistent with the requirements in 
10 CFR 70.17 which allow the Commission to grant such exemptions from the requirements of 
the regulations in this part as it determines are authorized by law and will not endanger life or 
property or the common defense and security and are otherwise in the public interest.  The NRC 
staff has reasonable assurance that the material stored at the VNC will remain subcritical with a 
large margin of safety under normal and credible abnormal conditions.  Accordingly, and for the 
reasons discussed below in Chapter 5 of this SER, a continuation of the exemption is granted 
for the renewal period.   
 
Reactor Produced Transuranics 
 
Consistent with Confirmatory Order (CO) EA-14-144 (NRC, 2015b, ADAMS Accession Number 
ML14272A212), the NRC staff considered the reactor produced transuranics present in licensed 
irradiated SNM during the review of GEH’s license renewal application.  The issue was 
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re-evaluated as a result of the NRC staff determination that, based on information provided by 
the VNC during NRC staff inspections, the amount of material at the site appeared to meet the 
definition of formula quantity in 10 CFR Part 70.4.  If confirmed by the NRC, the VNC should 
then be categorized as a Category I facility and all security requirements applicable to those 
facilities should also be applicable at the VNC.  However, after thorough consideration and 
discussions, the NRC staff did not make a determination on whether the material constituted a 
formula quantity and determined that the VNC would not be categorized at this time.  The NRC 
staff determined that CO EA-14-144 will serve as the licensing basis for physical security and 
material control and accounting (MC&A) at the facility.  However, this issue may be revisited as 
part of the 10 CFR Part 73 material attractiveness rulemaking (NRC, 2015a, ADAMS Accession 
Number ML14321A007), assuming the Commission directs the NRC staff to resume work on 
this effort. 
 
Physical Security 
 
In Section 1.3.5 of its license renewal application, GEH stated that the VNC maintains the 
Physical Security Plan (PSP) approved by the NRC on July 24, 2008 (NRC, 2008), as amended 
in accordance with regulatory requirements. 
 
By letter dated March 21, 2016 (GEH, 2016d, ADAMS Accession Number ML16117A560), as 
part of its license renewal application, GEH submitted a revised PSP for NRC review and 
approval, in accordance with 10 CFR 70.33.  The NRC staff evaluated the PSP and concluded 
that the PSP provides high assurance that the public health and safety and common defense 
and security are adequately protected.  In addition, the NRC staff concluded that the methods 
and procedures outlined in the revised PSP for the VNC satisfy the requirements specified in 
CO EA-14-144 (NRC, 2015b) and, as such, are acceptable (see discussion in Chapter 12 
below). 
 
Non-Applicability of 10 CFR 70.61 Through 70.76 
 
In Section 1.3.6 of its revised license renewal application (GEH, 2015b and GEH, 2016b), GEH 
stated that the VNC is not required to perform an Integrated Safety Analysis (ISA) as stipulated 
in 10 CFR 70.61 - 70.76 because VNC is not engaged in, nor authorized by license to engage 
in, the activities specified in 10 CFR 70.60.  The NRC staff concluded that SNM-960 does not 
authorize the VNC to engage in any of the activities described in 10 CFR 70.60 that would 
require the development of an integrated safety analysis.  Accordingly, because the VNC is not 
authorized to engage in any of these activities and is not engaging in any of these activities, 
GEH is not required to comply with the requirements of 10 CFR 70.61 through 70.76 for the 
renewal period. 
 
Material Control and Accounting 
 
In Section 1.3.7 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH stated 
that a Fundamental Nuclear Material Control Plan (FNMCP) is not required for SNM-960 
licensed activities because the inventory is less than one effective kilogram of SNM as provided 
in 10 CFR 74.31.  GEH further stated that, however, the VNC continues to maintain an 
acceptable material accountability program pursuant to 10 CFR 74.11, 74.13, 74.15, and 74.19 
and to ensure that the SNM currently at VNC is adequately controlled and reported.  The NRC 
staff evaluated the need for an FNMCP at the VNC and, for the reasons discussed below,  
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determined that GEH’s MC&A program measures at the VNC provide reasonable assurance 
that public health and safety and the environment are adequately protected and licensed 
material is adequately protected and controlled. 
 
On April 22, 2015, the NRC issued CO EA-14-144 (NRC, 2015b) to the VNC.  The CO 
established site-specific physical security and material control and accounting (MC&A) 
measures that were needed to protect licensed material.  The CO provides the regulatory basis 
against which the MC&A and physical security requirements at the VNC are to be evaluated by 
the NRC staff.  In response to CO EA-14-144 (NRC, 2015b), by letter dated June 17, 2015 
(GEH, 2015c, ADAMS Accession Number ML15168A798), GEH submitted a description of the 
MC&A Program used to control and account for materials in its possession authorized under 
SNM-960 (GEH, 2015c).  The NRC staff evaluated the information provided by GEH in its 
submittal and, based on the review of the information provided by GEH, and for the reasons set 
forth in Chapter 11 of this SER, concluded that GEH’s MC&A program for the VNC meets the 
MC&A requirements set forth in CO EA-14-144 (NRC, 2015b).   
 
As summarized in Sections 1.2.3.1 – 1.2.3.7, the NRC staff has reviewed the institutional 
information for GEH in accordance with Section 1.2 of NUREG-1520, Revision 1 (NRC, 2010). 
On the basis of the review, the NRC staff has determined that GEH has adequately described 
and documented the corporate structure and financial information, and is in compliance with 
those requirements in 10 CFR 70.22, as applicable to this section. In addition, in accordance 
with 10 CFR 70.22(a)(2), (3), and (4), GEH has adequately described: (1) the period of time for 
which the license is requested, (2) types of material, (3) forms of material, (4) quantities of 
material, and (5) the proposed authorized uses of licensed materials to be permitted at this 
facility. 
 
GEH's proposed activities under the SNM-960 license are consistent with the Atomic Energy Act 
of 1954, as amended. GEH has provided all institutional information necessary to understand 
the ownership, financial qualifications, location of the facility to be licensed, planned activities, 
and nuclear materials to be handled in connection with the requested license. 
 
1.3 Evaluation Findings 
 
The NRC staff reviewed GEH’s general site description in accordance with Section 1.1 of 
NUREG-1520, Revision 1 (NRC, 2010), and determined that the information in GEH’s license 
renewal application (GEH, 2015b and 2016b) presented the information at a level of detail that 
is appropriate for general familiarization with and understanding of the facility and the 
relationships between the facility features and the function of each feature.  The NRC staff also 
determined that GEH has clearly stated the period of time for which the license is requested, 
has appropriately described the types, forms, and quantities of licensed materials, and has 
appropriately described the proposed activities to be authorized at the VNC. 
 
The NRC staff reviewed the institutional information for GEH according to Section 1.2 of 
NUREG-1520, Revision 1 (NRC, 2010) and determined that, in its license renewal application 
(GEH, 2015b and GEH, 2016b), GEH clearly stated its identity and provided the physical 
address of both the VNC site in Sunol, CA, and its principal place of business in Wilmington, 
NC.  In addition, GEH provided corporate information sufficient to show its relationship to other 
corporate entities and to the VNC.  GEH also provided information showing that it is controlled 
by the General Electric Company, a New York corporation with its principal place of business in 
Connecticut, and not by any alien, foreign corporation, or foreign government.  The NRC staff, 
therefore, finds that the information provided by GEH in its license renewal application  
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(GEH, 2015b and GEH, 2016b) adequately described and documented GEH’s corporate 
structure and financial information and is in compliance with the requirements in 10 CFR 
70.22(a)(1). 
 
The NRC staff reviewed the VNC’s site description according to Section 1.3 of NUREG-1520, 
Revision 1 (NRC, 2010) to determine if the information provided by GEH adequately described 
the geographic, demographic, meteorological, hydrologic, geologic, and seismologic 
characteristics of the site and the surrounding area.  GEH provided all the necessary 
information regarding the location of the VNC, including the State, county, municipality, 
topographic quadrangle, site boundaries, and controlled-area boundaries.  In addition, GEH 
provided information on the major nearby highways and bodies of water and other geographic 
features that may affect accident analysis within 1 mile of the VNC.  In its license renewal 
application (GEH, 2015b and 2016b) GEH also provided demographic data including census 
results for the VNC surrounding areas and information regarding the description, distance, and 
direction to nearby population centers, public facilities and industrial areas or facilities that may 
present potential hazards (including other nearby nuclear facilities).  GEH’s license renewal 
application also included information regarding the uses of land within the licensed facility or its 
proposed boundaries.  GEH also provided meteorological information including primary wind 
directions and average wind speeds, annual amount and forms of precipitation, as well as the 
design-basis values for accident analysis of maximum snow or ice load and probable maximum 
precipitation and the type, frequency, and magnitude of severe weather and design-basis event 
summary descriptions for accident analysis.  GEH also provided hydrological information 
including the characteristics of nearby rivers, streams, and bodies of water as appropriate, 
depth to the water table and potentiometric surface map, groundwater flow direction and velocity 
for the site, characteristics of the uppermost aquifer and any hydrogeological connections to 
other aquifers in the region, and design-basis flood events used for accident analysis.  GEH 
also provided seismologic information including onsite characteristics of soil types and bedrock, 
design-basis earthquake magnitudes and return periods used for accident analysis, and a 
description of other geologic hazards at the VNC.  Based on its review of this information, the 
NRC staff finds that GEH’s license renewal application (GEH, 2015b and 2016b) adequately 
described and summarized general information pertaining to (1) the facility and processes at the 
site, (2) institutional information, and (3) site geography, population information, meteorology, 
hydrology, and geology for the site.  As such, the NRC staff finds that the information in GEH’s 
license renewal application is consistent with the criteria in Section 1.3 of NUREG-1520, 
Revision 1 (NRC, 2010). 
 
Based on the information provided by GEH in its license renewal application (GEH, 2015b and 
GEH, 2016b), the NRC staff finds that GEH has provided all institutional information necessary 
to understand the ownership, financial qualifications, location of the facility to be licensed, 
planned activities, and the nuclear materials to be handled in connection with the requested 
license.  Therefore, the NRC staff finds that GEH’s March 18, 2015, license renewal application 
(GEH, 2015b) and its subsequent revision dated February 26, 2017 (2016b), meets the 
requirements in 10 CFR 70.22 and 70.23.  The NRC staff also finds that the proposed activities 
at the VNC are consistent with the Atomic Energy Act of 1954, as amended. 
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2.0 ORGANIZATION AND ADMINISTRATION 
 
2.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff reviewed Chapter 2 of the renewed 
application (GEH, 2015b and GEH, 2016b) describing the GE-Hitachi Nuclear Energy Americas, 
LLC (GEH) organization and administration to determine whether the proposed management 
hierarchy and policies will provide reasonable assurance that GEH will plan, implement, and 
control site activities in a manner that ensures the safety of workers, the public, and the 
environment.  The review also determines whether the applicant has identified and provided 
adequate qualification descriptions for key management positions. 
 
2.2 NRC Staff Review 
 
The NRC staff used the acceptance criteria in Chapter 2 of NUREG-1520, Revision 1 
(NRC, 2010) in its review of the organization and administration of GEH.   
 
2.2.1 Specific Organizational Groups 
 
Section 2.2.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) describes 
the key functions with responsibilities for safe operations and design changes for the facility or 
licensed activities.  Figure 2.1 represents the organization chart. 
 
By letter dated January 27, 2016, request for additional information (RAI) (NRC, 2016a), the 
NRC staff requested GEH to provide additional information regarding the company’s 
organization.  Specifically, the NRC staff requested General Electric Company (GE) to provide 
additional information necessary to determine compliance with the requirements of Title 10 of 
the Code of Federal Regulations (10 CFR) 70.22(a)(6). 
 
With regard to Figure 2.1 of GEH’s license renewal application (GEH, 2015b), in RAI 2.1 the 
NRC staff requested GEH to identify who the Manager, Vallecitos Nuclear Center (VNC), 
reports to, and how he/she is appointed.  The NRC staff also requested that GEH describe the 
management organization (lines of communication and authority) from the VNC Manager, up 
through the President and Chief Executive Officer (CEO) of GEH.  In its response (GEH, 2016b) 
to the NRC, GEH provided current Global Supply Chain and GE Hitachi staff organization charts 
showing these reporting relationships.  The VNC Manager reports to and is appointed by, the 
general manager of Global Supply Chain, GEH’s Manufacturing and Operations Functions 
organization.  The General Manager, Global Supply Chain, in turn, reports to GEH’s President 
and CEO. 
 
In RAI 2.2 (a) of its January 27, 2016, RAI, (NRC, 2016a), the NRC staff requested GEH to 
explain the line of authority between the manager of the Regulatory Compliance Function1 and 
the Manager of the VNC.  This relationship was illustrated as a dotted line in Figure 2 of the 
license renewal application (GEH, 2015b and GEH, 2016b).  Based on the charts provided by 
GEH in its February 26, 2016, response (GEH, 2016a) to the NRC RAI (NRC, 2016a), the 
Regulatory Compliance Function is independent from, and does not report directly to, the VNC 
Manager.  The Regulatory Compliance Function manager reports to the Manager, Environment, 

                                                 
1 GEH uses the term “function” to denote organizational divisions within the company with specified 
responsibilities, authorities, and position descriptions in documented and approved practices. 
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Health, and Safety (EHS), which is located within GEH’s Nuclear Oversight Organization 
(NOO).  The Manager EHS, in turn, reports to the General Manager of GEH’s NOO. 
 
In RAI 2.2(b) of its January 27, 2016, RAI (NRC, 2016a), the NRC staff requested GEH to clarify 
whether members of the Criticality Safety Function; Radiation Safety Function, Environmental 
Function; Industrial, Chemical and Fire Safety Function; and Site Security Function (assuming 
these positions are held by different individuals) report to the manager of the Regulatory 
Compliance Function or to another manager.  In its response (GEH, 2016a), GEH stated that 
these Functions, which GEH identified as the Regulatory Compliance Functions, are 
independent from the Manufacturing and Operations Functions and that all individuals in the 
Regulatory Compliance Function, either directly or indirectly, report to the Manager, EHS. 
 
Finally, in RAI 2.2(c) of its January 27, 2016, RAI (NRC, 2016a), the NRC staff requested GEH 
to clarify whether the Operations, Maintenance, and Engineering Managers report to the Area 
manager or to another manager.  In its response (GEH, 2016a), GEH stated that these 
managers report to the Manager, VNC. 
 
2.2.2 Management controls and communications 
 
Section 2.2.2 of GEH’s license renewal application (GEH, 2015b and 2016b) states that 
management controls for the conduct and maintenance of the key Organizational Functions are 
contained in licensee-approved, written procedures. 
 
In Section 2.3 of its license renewal application (GEH, 2015b and 2016b) GEH states that 
training is provided to each individual at the VNC commensurate with assigned duties.  In its 
February 26, 2016, response (GEH, 2016a) to the January 27, 2016, NRC staff RAI 4.3 (NRC, 
2016a), GEH further stated that all radiation workers shall complete formal training in radiation 
safety prior to working independently with licensed material and that extended visitors permitted 
to work in posted radiation areas (e.g., contractors) shall receive the same training as 
employees. 
 
In Sections 2.3.1 and 2.3.2 of its license renewal application (GEH, 2015b and 2016b) GEH 
identified other organizational oversight responsibilities for health and safety at the site.  Section 
2.3.1 of GEH’s license renewal application (GEH, 2015b and 2016b) identifies the As Low as 
Reasonably Achievable (ALARA) Committee, which is later described in Chapter 4.  Section 
2.3.2 of GEH’s license renewal application (GEH, 2015b and 2016b) identifies the Vallecitos 
Technological Safety Council (VTSC).  The VTSC is an independent review body, consisting of 
a minimum of five members of GE-Hitachi Nuclear Energy’s technical and/or management 
personnel, with oversight responsibilities for licensed activities authorized under the SNM-960 
materials license.  In Section 2.4 of its license renewal application (GEH, 2015b and 2016b) 
GEH stated that change authorizations are processed by GEH in accordance with a written 
procedure and reviewed by the appropriate VNC’s operational and/or safety organizations.  
 
2.2.3 Qualifications, responsibilities, and authorities for key personnel 
 
Sections 2.2.1.1, 2.2.1.2, 2.2.1.3, 2.2.1.4 and 2.2.1.5 of GEH’s license renewal application 
(GEH, 2015b and 2016b) describe the responsibilities, authorities, and qualifications for the 
Manager, VNC; the Area Manager; Regulatory Compliance Function; Criticality Safety Function; 
and the Radiation Protection Function. 
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Sections 2.2.1.6, 2.2.1.7, and 2.2.1.8 of GEH’s license renewal application (GEH, 2015b and 
2016b) describe the responsibilities of the Environmental Protection Function, Industrial Health 
and Safety, and the Site Security Function.  However, the NRC staff noted that GEH did not 
provide the qualifications for these individuals.  As such, in its January 27, 2016, RAI (NRC, 
2016a), the NRC staff requested GEH to provide the qualifications of the individuals who are 
assigned these responsibilities.  In its response (GEH, 2016a), GEH stated that implementation 
of these Functions are overseen by the Manager, Regulatory Compliance, and that there are no 
specific qualification requirements for the individuals assigned for these positions.  In Section 
2.3 of its license renewal application (GEH, 2015b and 2016b), the NRC staff noted that GEH 
stated that personnel training is conducted as necessary to provide reasonable assurance that 
individuals are qualified, continue to understand, and recognize the importance of safety while 
performing assigned activities.  GEH also stated that training for each individual at VNC is 
commensurate with assigned duties and that training and qualification requirements are met 
prior to personnel fully assuming the duties of their positions, and before assigned tasks are 
independently performed.  GEH further stated that training relative to safety includes providing 
instructions to radiation workers in accordance with 10 CFR 19.12 on storage, transfer, and use 
of radioactive materials; minimization of exposures to radiation and limits; maintaining radiation 
exposures and radioactivity in effluents ALARA; and radiation safety principles, including 
radiation exposure reports, and risks involved in receiving low level radiation exposure.  GEH 
also stated that training relative to safety is also provided on an as needed basis on chemical 
and fire safety, emergency response, and the responsibility to promptly report any condition that 
may lead to, or cause a violation of regulations or license requirements or create unnecessary 
exposure. 
 
On October 27-28, 2015, the NRC Region IV staff conducted an inspection at the VNC (see 
Inspection Report 070-00754/15-002 (NRC, 2015f, ADAMS Accession Number ML15328A526).  
The purpose of the inspection was to determine whether licensed activities were being 
conducted safely and in accordance with NRC requirements.  Among other areas, the NRC staff 
evaluated the VNC’s training program and qualifications of personnel.  Based on information 
provided by GEH and the NRC staff review of records at the site, the NRC staff found that GEH 
had procedures in place to implement its training program.  The NRC staff found that training 
was provided consistent with regulatory requirements and that the facility personnel was found 
to be knowledgeable and qualified to perform their assigned functions.  Training records were 
computerized and electronically linked to the Radiation Work Permit system.  The NRC staff 
also found that the VNC’s training program included General Emergency Training, Building 
Emergency Team Training, Radiation Protection Refresher Training, and Department of 
Transportation Training, Respiratory Protection Training.  Medical review and fit tests were 
provided to site workers as well.  Based on discussions with several VNC staff, the NRC staff 
also found that GEH employees had multiple job responsibilities including being involved in 
emergency preparedness and fire protection, along with their primary job responsibilities.  
Based on the information gathered during the inspection, the NRC staff concluded that GEH 
had procedures in place to implement its training program, that the training program were 
provided consistent with regulatory requirements, and that facility personnel were 
knowledgeable and qualified to perform their assigned functions.  The NRC staff, therefore, 
concluded that GEH’s training program at the VNC met the requirements of the license and no 
violations with regard to the VNC’s training program or personnel qualifications were identified. 
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2.3 Evaluation Findings 
 
Based on the information provided by GEH in its license renewal application (GEH, 2015b and 
GEH, 2016b), the NRC staff has reviewed the organization and administration for GEH 
according to Chapter 2 of NUREG-1520, Revision 1 (NRC, 2010).  The NRC staff finds that 
GEH appropriately described its organization and management policies for providing adequate 
management for the safe operation of the facility.  The NRC staff also finds that the 
organizational and administrative elements discussed above described clear responsibilities and 
associated resources for the safe operation of the facility.  The NRC staff concluded that GEH 
has an acceptable organization and administrative policies and sufficient competent resources 
to provide for the safe operation of the facility under both normal and abnormal conditions.  The 
NRC staff finds that GEH management and staff are qualified by reason of training and 
experience and in accordance with GEH’s procedures and training programs to use the material 
for the purpose requested in accordance with 10 CFR 70.22(a)(6) and 10 CFR 70.23(a)(2). 
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3.0 INTEGRATED SAFETY ANALYSIS AND INTEGRATED SAFETY 
ANALYSIS SUMMARY 

 
Under Title 10 Code of Federal Regulations (10 CFR) 70.60, “Applicability,” the regulations in 10 
CFR 70.61 through 70.76 apply to each applicant or licensee that is or plans to be authorized to 
possess greater than a critical mass of special nuclear material, and to licensees that are 
engaged in enriched uranium processing; fabrication of uranium fuel or fuel assemblies; 
uranium enrichment; conversion; plutonium processing; fabrication of mixed-oxide fuel or fuel 
assemblies; or scrap recovery of SNM, or any other activity that the Commission determines 
could significantly affect public health and safety. In Chapter 1, Section 1.3.6 of its March 18, 
2015 license renewal application (GEH, 2015b) and Chapter 1, Section 1.3.5 of its February 26, 
2016, revised license renewal application (GEH, 2016b), GE-Hitachi Nuclear Energy Americas, 
LLC (GEH) stated that the VNC is not engaged in, nor authorized by license to engage in the 
activities set forth in 10 CFR 70.60.  GEH further states that because the VNC is not engaged in 
any of the activities set forth in 10 CFR 70.60, the regulations in 10 CFR 70.61 through 70.76 do 
not apply and, therefore, the VNC facility is not required to perform an integrated safety analysis 
(ISA).  
 
The NRC staff notes that License Number SNM-960 does not authorize the VNC facility to 
perform any of the activities set forth in 10 CFR 70.60.  The NRC staff further notes that the 
VNC facility is not engaged in any of the activities set forth in 10 CFR 70.60.  Accordingly, the 
NRC staff has determined that the regulations in 10 CFR 70.61 through 70.76 do not apply to 
the VNC facility and, accordingly, the VNC facility does not have to perform an ISA.   
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4.0 RADIATION PROTECTION 
 
4.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff conducted this review to determine 
whether the radiation protection program (RPP) described in GE-Hitachi Nuclear Energy 
Americas, LLC’s, (GEH’s) license renewal application (GEH, 2015b and GEH, 2016b) is 
adequate to protect the radiological health and safety of workers and to comply with the 
associated regulatory requirements in Title 10 of the Code of Federal Regulations (10 CFR) Part 
19, “Notices, Instructions and Reports to Workers: Inspection and Investigations,” 10 CFR Part 
20, “Standards for Protection Against Radiation,” and 10 CFR Part 70, “Domestic Licensing of 
Special Nuclear Material.”   
 
The regulatory requirements applicable to this review of RP at the Vallecitos Nuclear Center 
(VNC) are generally described in 10 CFR 70.23(a)(3) and (4).  Approval of an application 
requires that the proposed equipment and facilities be adequate to protect health and minimize 
danger to life or property; and that the applicant's proposed procedures to protect health and to 
minimize danger to life or property be adequate.   
 
4.2 NRC Staff Review and Analysis 
 
The NRC staff used the acceptance criteria in Chapter 4 of NUREG-1520, Revision 1 (NRC, 
2010, Agencywide Documents Access and Management System (ADAMS) Accession Number 
ML101390110) for this review.  The information to support this review was obtained from the 
license application (GEH, 2015b) and additional information and responses to NRC staff 
requests for additional information (RAIs) submitted in 2016 (GEH, 2016a, GEH, 2016b, and 
GEH, 2016c, ADAMS Accession Number ML16117A560, and GEH, 2016f, ADAMS Accession 
Number ML16074A315).  The VNC has an existing RPP that has been reviewed, approved, and 
periodically inspected by the NRC staff.  The most recent detailed review of the RPP was 
completed on June 30, 2000, as part of the NRC staff review of GEH’s license renewal 
application dated January 21, 1999.  In its current license renewal application (GEH, 2015b and 
GEH, 2016b), VNC proposes no significant changes to its existing RPP and commits to 
maintaining the various elements of the RPP during the term of the renewed license (see 
discussion below). 
 
4.2.1 RPP Implementation 
 
The NRC staff evaluated the information in Chapter 4 of GEH’s license renewal application 
(GEH, 2015b and GEH, 2016b) to determine whether GEH’s RPP at the VNC meets the 
requirements in 10 CFR 20.1101, “Radiation protection programs.”  The discussion below 
summarizes the information provided by GEH in accordance with the acceptance criteria in 
Section 4.4.1.3 of NUREG-1520, Revision 1 (NRC, 2010). 
 

1. “design and implement an RPP that meets the regulatory requirements of 10 CFR Part 
20, Subpart B.” 

 
Section 4.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) states 
that an RPP has been established to ensure compliance with the requirements of 10 
CFR Part 20.  A system of written procedures establishes the site RP and regulatory 
compliance programs.  Requirements are established to prevent or minimize the 
hazards of radioactivity and radioactive materials. 
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2. “outline the RPP structure and define the responsibilities of key program personnel.” 

 
Section 2.2.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) 
provides a general description of organizational responsibility and key positions.  
Responsibilities, authorities, and interrelationships among the VNC Organizational 
Functions with responsibilities for safe operations are specified in approved position 
descriptions and in documented and approved practices.  Figure 2.1 of GEH’s license 
renewal application (GEH, 2015b and GEH, 2016b) displays the organizational chart for 
the facility, from the Facility Manager to Area Managers, to include the Regulatory 
Compliance Function.  Section 2.2.1.2 of GEH’s license renewal application (GEH, 
2015b and GEH, 2016b) states that an Area Manager is responsible for ensuring that 
operations and activities necessary for safe operations and protection of the 
environment are conducted properly.  The Facility Manager approves the assignment of 
any Area Manager.  Minimum educational and experience requirements are outlined.  
The Regulatory Compliance Function oversees the RPP.  Organizationally, the 
Radiation Safety Function is under the Regulatory Compliance Function.  The general 
responsibilities of the Radiation Safety Function are outlined in Section 2.2.1.5. 
 

3. “staff the RPP with suitably trained people, provide sufficient resources, and implement 
the program.” 
 
Section 2.2.1.5 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) 
specifies the education and experience requirements for the Radiation Safety Function 
and Radiation Monitoring Technicians (RMT).  The Radiation Safety Function Leader 
must have a minimum of a bachelor’s degree and at least 5 years of experience in 
applied RP.  Professional certification as a Certified Health Physicist is specified as an 
adequate substitute for education and experience.  RMTs may be qualified via 
bachelor’s degree or applied experience depending on the level of education. 
 

4. “commit to the independence of the RP Function from the facility’s operations.” 
 
In Section 2.2.1.3 of its license renewal application (GEH, 2015b and GEH, 2016b), 
GEH stated that the Regulatory Compliance Function is administratively independent of 
production responsibilities.  This is also the same for the Radiation Safety Function, 
which is discussed in Section 2.2.1.5 of GEH’s license renewal application (GEH, 2015b 
and GEH, 2016b).  GEH further stated that these two Functions have the authority to 
shut down any process, facility, or operations in the event that adequate controls for any 
aspect of safety are not assured. 
 

5. “review, at least annually, the content and implementation of the RPP as required by 
10 CFR 20.1101(c).” 
 
Section 4.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) states 
that the content and implementation of the RPP is reviewed annually pursuant to 10 
CFR 20.1101.  The annual RPP review considers appropriate means to enhance the 
effectiveness of the RPP.  The annual review is conducted by qualified individuals, with 
support from staff and managers from other organizations within the VNC, under the 
direction of the VNC site-wide Regulatory Compliance Function.  This coordinated effort 
allows for these other organizations’ perspectives to be considered during the review 
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process which benefits and enhances the VNC’s RPP.  Specifics of the ALARA Program 
and review are expanded on in Section 4.2.2 of this report. 
 

Consistent with 10 CFR 20.1101(a), each licensee is required to develop, implement, and 
document an RPP commensurate with the scope and extent of licensed activities.  An 
application should sufficiently describe an adequately staffed and trained organization, 
appropriate procedures and approval authority, and necessary equipment and documentation to 
ensure protection of health and the environment relative to the material or process requested.  
In its license renewal application, GEH does not propose any significant changes to this 
program. 
 
Based on its review of the information discussed above, the NRC staff finds that, in accordance 
with 10 CFR 20.1101, GEH has adequately described the VNC’s RPP and its organizational 
structure.  The NRC staff finds that the radiation safety organization is adequately staffed by 
qualified individuals that provide appropriate management oversight of licensed materials and 
with sufficient independence to safely carry out work.  In addition, the NRC staff finds that the 
RPP content and implementation is adequately reviewed by key management personnel, on an 
annual basis, as required by 10 CFR 20.1101(c).  The NRC staff finds that the commitments in 
the RPP provide assurance that VNC will satisfy the requirements in 10 CFR 20.1101 during the 
renewed license term, are commensurate with the scope and extent of licensed activities at the 
VNC and, therefore, the RPP is acceptable.  
 
4.2.2 ALARA Program  
 
The NRC staff reviewed the applicant’s ALARA program commitments against the acceptance 
criteria in NUREG-1520, Revision 1, Section 4.4.2.3 (NRC, 2010).  The following discussion 
identifies each acceptance criterion from NUREG-1520 and provides the NRC staff’s evaluation 
as to whether the information provided by the applicant is consistent with the criterion: 
 

1. “establish a comprehensive, effective, and written ALARA program.” 
 
In Section 4.2 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
describes its RPP commitment to use, to the extent practical, procedures and 
engineering controls based upon sound RP principles to achieve occupational doses 
and doses to members of the public that are ALARA pursuant to 10 CFR 20.1101.  GEH 
stated that the program is established to ensure compliance with 10 CFR Part 20.   
 

2. “prepare policies and procedures to ensure occupational exposures are maintained 
ALARA, and that such exposures are consistent with the requirements of 10 CFR 
20.1101.” 
 
In Section 4.2 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
states that the VNC’s ALARA Committee is established to review and recommend 
actions to minimize radiation exposures, consider alternative engineered controls, 
establish program goals, and other dose reduction techniques.  Requirements are 
established to prevent or minimize the hazards of radioactivity and radioactive materials.  
GEH stated that a system of written procedures establishes the site RP and regulatory 
compliance programs. 
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3. “outline specific ALARA program goals, establish an ALARA program organization and 
structure, and have written procedures for its implementation in the facility design and 
operations.” 
 
One of the functions of the VNC’s ALARA Committee, described in Section 4.2 of GEH’s 
license renewal application (GEH, 2015b and GEH, 2016b), is the establishment of 
program goals.  Methods used to maintain exposures ALARA, including the use of 
controls such as equipment and process design, are documented in written procedures.  
Section 4.3 states that RP procedures are issued to ensure safe operation of routine 
work.  A process is established for procedure generation, modification, approval, 
distribution, and training.  Non-routine processes performed by VNC are administered by 
a Radiation Work Permit (RWP) system, also described in written procedures. 
 

4. “establish an ALARA Committee, or equivalent organization, with sufficient staff, 
resources, and clear responsibilities to ensure that the occupational radiation exposure 
dose limits specified in 10 CFR Part 20 are not exceeded under normal operations.” 
 
In Section 4.2 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
describes the make-up of the VNC’s ALARA Committee, which includes personnel from 
radiation safety, operations, maintenance, and engineering as required to conduct 
ALARA reviews in accordance with written procedures.  The ALARA Committee is a 
sub-group of the Vallecitos Technological Safety Council.  Membership consists of an 
ALARA Chairperson and a cross functional group of Area, Project, Operations 
Managers, as well as site technicians (GEH, 2015b and GEH, 2016b).  The committee 
reviews radiation levels in the facility, contamination levels, worker exposures and 
effluent releases as appropriate. 
 

5. “use the ALARA program as a mechanism to facilitate interaction between RP and 
operations personnel.” 
 
In Section 4.2 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
described the VNC’s ALARA Program.  An ALARA committee is established at the VNC 
to review and recommend actions to minimize radiation exposures, consider alternative 
engineered controls, establish program goals and other dose reduction techniques. 
Committee members include personnel from radiation safety, operations, maintenance, 
and engineering as required to conduct periodic ALARA reviews in accordance with 
written procedures.  The ALARA committee reviews the ALARA program including an 
evaluation of radiation levels in the facility, contamination levels, worker exposures and 
effluent releases as appropriate. The review determines if exposures, releases and 
contamination levels are in accordance with the ALARA concept. ALARA Committee 
meetings are held quarterly or as requested by the Committee Chairperson or VNC 
Management, and recommendations of the committee are documented and tracked to 
completion. 
 

6. “regularly review and revise, when appropriate, the ALARA program goals and 
objectives and to incorporate, when appropriate, new approaches, technologies, 
operating procedures or changes that could reduce potential radiation exposures at a 
reasonable cost.” 
 
In Section 4.1 of its license renewal application (GEH, 2015b and GEH, 2016b) GEH 
states the content and implementation of the RP program is reviewed annually.  The 
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committee reviews the ALARA program, and the review determines if exposures, 
releases and contamination levels are in accordance with the ALARA concept.  
Recommendations of the ALARA committee are documented and tracked to completion.  
The committee considers alternative engineering controls and other dose reduction 
techniques to minimize radiation exposures. 
 

Consistent with10 CFR 20.1101(b), a licensee is required to use, to the extent practical, 
procedures and engineering controls to achieve occupational doses and doses to the members 
of the public that are ALARA.  Section 2.1 states the policy of VNC is to maintain a safe work 
place for its employees, to protect the environment, and to assure operational compliance with 
the terms and conditions of special nuclear material license SNM-960.  The license renewal 
application (GEH, 2015b and GEH, 2016b) does not propose any significant changes to the 
VNC’s ALARA program, which has been implemented successfully for many years.  Based on 
the NRC staff’s evaluation of the application commitments pertaining to the acceptance criteria 
in Section 4.4.2.3 of NUREG-1520, Revision 1 (NRC, 2010), the NRC staff finds that the 
commitments continue to provide assurance that the ALARA program is acceptable because, as 
discussed above, the procedures are based upon sound radiation protection principles to 
achieve occupational doses and doses to members of the public that are ALARA, as required by 
10 CFR 20.1101(b). 
 
4.2.3 Organization and Personnel Qualifications 
 
The NRC staff reviewed the applicant’s organization and personnel qualifications against the 
acceptance criteria in NUREG-1520, Revision 1, Section 4.4.3.3 (NRC, 2010).  The following 
discussion identifies each acceptance criterion from NUREG-1520 and summarizes the NRC 
staff’s evaluation as to whether the information provided by the applicant is consistent with the 
criterion: 
 

1. “appoint suitably trained RPP personnel and identify their authority and responsibilities.” 
 
In Section 2.2.1.5 of its license renewal application (GEH, 2015b and GEH, 2016b) GEH 
described the personnel qualifications and designated areas of responsibility for the RPP 
staff (see related discussion on this matter in Section 4.2.1(3) of this SER).  The 
Radiation Safety Function is independent of production and has authority to shut down 
potentially unsafe operations.  Section 4.1 of GEH’s license renewal application states 
that the Radiation Safety Function Leader issues written procedures to ensure 
compliance with the requirements of 10 CFR Part 20.  Section 4.3 states that work 
performed under procedure or RWP is monitored by the Radiation Safety Function. 
  

2. “establish clear organizational relationships among the individual positions responsible 
for the RPP and other line managers.” 
 
Section 2.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) 
provides a description of the VNC organization.  The VNC Manager has overall 
responsibility for safety and the activities conducted at the facility, providing for safety 
and control of operations by delegating and assigning responsibility to qualified area 
managers who are charged with operating the facility in accordance with regulations.  As 
described in Section 2.2.1.3 of GEH’s license renewal application (GEH, 2015b and 
GEH, 2016b), the Regulatory Compliance Function is an Area Manager designated with 
overall responsibility to ensure compliance with federal, state, and local regulations 
governing operations at the VNC.  Programs under regulatory compliance include 
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radiation safety, criticality safety, environmental protection, industrial safety, and site 
security.  The Radiation Safety Function is administratively independent of production 
and has authority to shut down potentially unsafe operations.  Figure 2.1 of GEH’s 
license renewal application (GEH, 2015b and GEH, 2016b) shows the organizational 
chart for VNC. 
 

3. “appoint a suitably trained RPP Director (typically referred to as the radiation safety 
officer) who has direct access to the facility manager, who is skilled in the interpretation 
of data and regulations pertinent to RP, who is familiar with the operation of the facility 
and RPP concerns of the site, who is used as a resource in radiation safety 
management decisions, and who will be responsible for establishing and implementing 
the RPP.” 
 
In Section 2.2.1.5 of its license renewal application (GEH, 2015b and GEH, 2016b) GEH 
provides a description of the responsibilities and requirements of the Radiation Safety 
Function Leader for the VNC.  The site representative will hold a bachelor’s degree or 
equivalent in science and engineering and at least five years of experience in applied 
RP.  As an alternative, a successful candidate would possess a professional certification 
in health physics.  In Section 4.1 of its license renewal application (GEH, 2015b and 
GEH, 2016b), GEH states that the Radiation Safety Function Leader issues the 
procedures that support the VNC’s radiation protection and regulatory compliance 
following VNC managers’ review and approval. 
 

4. “assign responsibility to the RPP staff for implementation of the RPP Function.” 
 
The areas of responsibility for the Radiation Safety Function are generally identified in 
Section 2.2.1.5 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b).  
Areas of responsibility include establishing the RP and radiation monitoring programs, 
establishing RP design criteria, as well as procedures and training programs, evaluating 
radiation exposures of employees and visitors, conducting radiation and contamination 
monitoring control programs, providing analysis and approval of proposed changes in 
process conditions involving radiological safety, providing advice and counsel to site 
employees and management on matters of radiation safety, and assessing the 
effectiveness of the radiation safety program through audit and inspection. 
 

5. “describe the minimum training requirements and qualifications for the RPP staff.” 
 
In Section 2.2.1.5 of its license renewal application (GEH, 2015b and GEH, 2016b), 
GEH described the minimum training requirements for RPP staff.  A site RMT shall meet 
one of the following: 
 
• Hold a bachelor’s degree or equivalent in a science or engineering subject; 

 
• Have a high school diploma and at least 2 years of experience in applied radiation 

protection; 
 

• Have eight years of experience in health physics or radiation protection; 
 

• Have a high school diploma or equivalent with two years of experience in handling 
radioactive materials; or 
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• Two years of college and four months experience. 
 
GEH’s license renewal application (GEH, 2015b and GEH, 2016b) does not propose any 
significant changes in its organization and personnel qualifications.  Based on the NRC staff’s 
evaluation of GEH’s license renewal application commitments pertaining to the acceptance 
criteria in Section 4.4.3.3 of NUREG-1520, Revision 1 (NRC, 2010), the NRC staff finds the 
commitments  provide assurance that during the renewed license term the RPP organization will 
adequately protect health and minimize danger to life and property in accordance with 10 CFR 
70.23(a)(4), and that GEH personnel will be qualified by reason of training and experience to 
use the licensed material for the purpose requested in accordance with 10 CFR 70.23(a)(2).  
Therefore, the NRC staff finds that the organization and personnel qualifications are acceptable. 
 
4.2.4 Written Procedures  
 
The NRC staff reviewed the applicant’s written procedure commitments against the acceptance 
criteria in NUREG-1520, Revision 1, Section 4.4.4.3 (NRC, 2010). The following discussion 
identifies each acceptance criterion from NUREG-1520 and summarizes the NRC staff’s 
evaluation as to whether the information provided by the applicant is consistent with the 
criterion: 
 

1. “prepare written, approved RPP procedures to carry out activities related to the RPP.” 
 
In Section 2.2.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
commits to having written and approved practices for safe operations of the facility and 
for implementing design changes.  In Section 2.2.2 of its license renewal application 
(GEH, 2015b and GEH, 2016b) GEH stated that work is planned and organized in 
accordance with approved procedures.  It is the responsibility of the manager of an 
activity or area involving radioactivity to identify needs for any changes to operational 
procedures and equipment or when there are changes to conditions of the work area.  In 
such instances, Section 2.4 identifies a change management process which must be 
initiated.  This process is also in accordance with a written procedure and reviewed by 
the appropriate Operational and Safety Functions. 
 

2. “specify how the RPP procedures will be prepared, authorized, approved, and 
distributed.” 
 
In Section 2.2.1.2 of its license renewal application (GEH, 2015b and GEH, 2016b), 
GEH states that Designated Area Managers are responsible for assuring that licensed 
activities are conducted in accordance with properly issued and approved procedures.  A 
process is established for procedure generation, modification, approval, distribution, and 
training of personnel on appropriate procedures.  The Radiation Safety Function Leader 
approves procedures related to RP.  One of the responsibilities of the Radiation Safety 
Function Leader identified in Section 2.2.1.5 of GEH’s license renewal application (GEH, 
2015b and GEH, 2016b) is to provide analysis and approval of proposed changes in 
process conditions and process equipment involving radiological safety.  In Section 4.3 
of its license renewal application (GEH, 2015b and GEH, 2016b) GEH stated that RP 
procedures are issued to ensure safe operation of routine work and compliance with 
state and federal regulations, permits, and the license.   
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3. “specify written, approved RWPs for activities involving licensed material that are not 
covered by written RPP procedures.” 
 
While RP procedures are issued to ensure safe operation of routine work, in Section 4.3 
of its license renewal application (GEH, 2015b and GEH, 2016b) GEH provided a 
description of the handling of non-routine activities.  These are administered by an RWP 
system.  The RWP system is described in documented procedures and specifies the 
necessary radiation safety controls, including personnel monitoring, protective clothing, 
respiratory equipment, air sampling, and any additional precautionary measures not 
addressed by an operating procedure.  RWPs are approved by a member of the 
Radiation Safety Function and these have expiration dates.  RWPs are reviewed on a 
routine basis and work is monitored by radiation safety for compliance by an RMT. 
 

In its license renewal application (GEH, 2015b and GEH, 2016b), GEH did not propose any 
significant changes to its written procedures as summarized above, and such procedures have 
been implemented successfully for many years.  Based on the NRC staff’s evaluation of the 
application commitments pertaining to the acceptance criteria in Section 4.4.4.3 of 
NUREG-1520, Revision 1 (NRC, 2010), the NRC staff finds, in accordance with 10 CFR 
70.23(a)(4), that the commitments provide assurance that, during the renewed license term, the 
procedural controls will adequately protect health and minimize danger to life and property.  
Therefore, the NRC staff finds that the written procedures are acceptable. 
 
4.2.5 Training 
 
The NRC staff reviewed the applicant’s training commitments against the acceptance criteria in 
NUREG-1520, Revision 1, Section 4.4.5.3 (NRC, 2010).  The following discussion identifies 
each acceptance criterion from NUREG-1520 and provides the NRC staff’s evaluation as to 
whether the information provided by the applicant is consistent with the criterion: 
 

1. “design and implement an employee RPP training program that complies with the 
requirements of 10 CFR Parts 19 and 20.” 
 
In Section 2.3 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
committed to having an RP training program that is sufficient to demonstrate compliance 
with the requirements of 10 CFR Part 19 and 10 CFR Part 20.  VNC states that training 
is conducted to provide reasonable assurance that individuals are qualified and 
recognize the importance of safety while performing assigned activities.  Section 4.1 
states that records required by 10 CFR 20.2102 and 20.2103 are maintained, to include 
records of training and retraining for three years. 
 

2. “provide training, to all personnel and visitors entering restricted areas, that is 
commensurate with the health risk to which they may be exposed, or provide trained 
escorts.” 
 
Training is provided for each individual at VNC, commensurate with assigned duties.  
Visitors performing work in posted radiologically controlled areas at VNC receive an 
initial radiological safety orientation followed by additional training commensurate with 
the work environment and duties.  Visitors not working in controlled areas, such as those 
on guided tours, escorted regulatory personnel, vendor, or delivery personnel, are not 
required to receive training.  There are extended visitors, such as contracted employees 
who work in controlled areas.  These receive the same training as employees, to include 
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annual refresher training.  Regulatory personnel, including NRC and California 
Department of Public Health staff with documented outside training, receive VNC 
orientation training and are only tested on VNC emergency response. 
 

3. “provide a level of training based on the potential radiological health risks associated 
with that employee’s work responsibilities.” 
 
The Radiation Safety Function Leader establishes training programs to control 
contamination and exposure to individuals described in Section 2.2.1.5 of GEH’s license 
renewal application (GEH, 2015b and GEH, 2016b).  Non-radiation workers, including 
administrative staff, receive an initial radiological safety orientation.  Periodic refresher 
training is provided annually through safety meetings, formal training courses, or other 
means appropriate for specific tasks.  For radiation workers, formal radiation safety 
training, commensurate with the work environment and duties, is completed prior to 
working independently with licensed material.  Exams are used on a case by case basis 
to assess knowledge and proficiency.  Training and qualification requirements are met 
prior to personnel fully assuming the duties of their positions.  In Section 9.8.3 of its 
license renewal application (GEH, 2015b and GEH, 2016b), GEH stated that workers 
are trained using on-the-job experience supported by written procedures.  One example 
is that respiratory equipment training is provided, as specified in Section 4.12.1 of GEH’s 
license renewal application (GEH, 2015b and GEH, 2016b).  The Radiation Safety 
Function performs a review of radiological safety standards for both visitors and workers.   
 

4. “incorporate, in the RPP training program, the provisions of 10 CFR 19.12 and topics 
such as: correct handling of radioactive materials; minimization of exposures to radiation 
and/or radioactive materials; access and egress controls and escort procedures; 
radiation safety principles, policies, and procedures; monitoring for internal and external 
exposures; monitoring instruments; contamination control, including protective clothing 
and equipment; ALARA and exposure limits; radiation hazards and health risks; and, 
emergency response.” 
 
In Section 2.3 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
states that training relative to safety includes instructions to workers in accordance with 
10 CFR 19.12, storage, transfer, and use of radioactive materials, minimization of 
exposures to radiation and limits, maintaining exposures and radioactivity in effluents 
ALARA, radiation safety principles, radiation exposure reports, and risks involved in 
receiving low level radiation exposure.   
 

5. “review the RPP training program at least every 3 years and to conduct refresher training 
at least every 3 years to address changes in policies, procedures, requirements, and the 
facility ISA.” 
 
In its March 11, 2017, response (GEH, 2016f) to the NRC staff RAI dated March 8, 2016 
(NRC, 2016b), GEH stated that VNC radiation workers receive formal radiation safety 
training commensurate with the work environment and duties prior to working 
independently with licensed material and that additional training is provided for specific 
tasks specified in a RWP such as methods to minimize exposure or respiratory 
protection requirements.  Periodic refresher training is provided annually by safety 
meetings, formal training courses or other means appropriate for specific tasks for each 
RWP. Non-radiation workers including administrative staff receive an initial radiological 
safety orientation. The VNC Radiation Safety Function periodically performs a review of 
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radiological safety training standards for both visitors and workers. 
 

6. “evaluate the effectiveness and adequacy of the training program’s curriculum and 
instructors.” 
 
In its March 11, 2017, response (GEH, 2016f) to the NRC staff March 8, 2016, RAI 
(NRC, 2016b), GEH stated that the VNC Radiation Safety Function periodically performs 
a review of radiological safety training standards for both visitors and workers. In 
addition, exams are used on a case by case basis to assess knowledge and proficiency 
of personnel or to demonstrate a basic understanding of radiological safety. 
 

In its license renewal application, GEH did not propose any significant changes to its training 
program.  Based on the NRC staff’s evaluation of the application commitments pertaining to the 
acceptance criteria in Section 4.4.5.3 of NUREG-1520, Revision 1 (NRC, 2010), the NRC staff 
finds the commitments provide assurance that the VNC training program will continue to ensure 
that VNC personnel are qualified by reason of training and experience to safely use licensed 
material in accordance with the 10 CFR 70.23(a)(2) requirements.  Therefore, the NRC staff 
finds that this training program is acceptable. 
 
4.2.6 Ventilation and Respiratory Protection Programs 
 
The NRC staff reviewed the applicant’s ventilation and respiratory protection program 
commitments against the acceptance criteria in NUREG-1520, Revision 1, Section 4.4.6.3 
(NRC, 2010).  There are three principal facilities at VNC where control of the concentration of 
radioactive material in air (i.e., ventilation) is needed:  (1) the Radioactive Materials Laboratory 
(RML), buildings 102 and 102A; (2) the Metallurgy, Chemistry, and Ceramics Laboratory, 
building 103; and (3) the Waste Evaporation Plant (WEP), buildings 304 and 349.   
 
Previously, special nuclear material (SNM) work on reactor fuel was performed in building 102.  
The SNM used in this building has been removed to the Hillside Storage Facility.  Currently, 
work in the RML involves byproduct material under a state license.  Infrequently, there is the 
potential for small quantities of SNM to be handled in this facility under the SNM-960 license.  
This building contains Hot Cells, highly shielded and with work carried out using remote 
manipulators.  There is also a Radiochemistry Laboratory used primarily for performing analysis 
of samples of irradiated fuel materials (i.e., full and partial length rods).  There is also a 
Maintenance Shop performing decontamination, manipulator repair, and other work related to 
the functions of this building.  Waste compacting operations for disposal or storage are carried 
out in building 102.  Building 102A contains the ventilation equipment supporting functions in 
building 102. 
 
Building 103 is used for carrying out analytical work typically involving less than 1 gram (g) of 
235U.  The work in this building is supported with typical chemical laboratory equipment, such as 
spectrophotometers, gas chromatographs, ultrasonic equipment, hoods, glove boxes, and other 
miscellaneous equipment. 
 
Buildings 304 and 349 make up the WEP, a liquid processing facility allowing for collection, 
evaporation, sampling, and solidification of liquids for disposal.  Liquids processed in this 
building are periodically collected from retention tanks located in buildings where liquids 
requiring controls are generated. 
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The following discussion identifies each acceptance criterion from NUREG-1520, Revision 1 
(NRC, 2010), and provides the NRC staff’s evaluation as to whether the information provided by 
the applicant is consistent with the criterion: 
 

1. “install appropriately sized ventilation and containment systems in areas of the facility 
identified in the ISA Summary as having potential airborne concentrations of 
radionuclides that could exceed the occupational, derived air concentration values 
specified in 10 CFR Part 20, Appendix B, during normal operations.” 
 
At the VNC, GEH uses, to the extent practical, process or other engineering controls to 
control the concentration of radioactive material in the air.  In Section 1.1.3.1.10 of its 
license renewal application (GEH, 2015b and GEH, 2016b), GEH provides a description 
of the ventilation systems of Buildings 102 and 102A (i.e., the RML, where SNM is 
handled).  The Building 102 Ventilation System is a demand driven system based on six 
exhaust fans with a nominal exhaust flow rate of approximately 33,000 cubic feet per 
minute (cfm).  There are two booster fans that can be switched on if additional flow is 
necessary.  Airflow is maintained so that air flows from areas of lower potential 
contamination to higher potential contamination.  Exhaust air from the RML Hot Cells is 
pre-filtered at the outlet of each cell and routed through a bank of 10 High-Efficiency 
Particulate Air (HEPA) filters in the basement of Building 102 before joining the main 
exhaust stream in Building 102A.  Exhaust air from Building 102 is routed to Building 
102A through overhead ducts, which contains the filtration equipment supporting 
Building 102.  In Building 102A there is a bank of 90 HEPA filters that the exhaust air 
passes through before discharge to the atmosphere through an approximately 66-inch 
diameter, 75-feet high stack. 
 
In Section 1.1.3.2.3 of its license renewal application (GEH, 2015b and GEH, 2016b), 
GEH describes the ventilation system for Building 103.  Inlet air supply for Building 103 
is provided by air conditioning units that furnish filtered and tempered outside air to the 
building.  Airflow is from areas of lower potential contamination to higher potential 
contamination, passing from office areas through fiberglass filters in laboratory door 
grills.  These filters also minimize backflow of potentially contaminated material in the 
unlikely event of exhaust system failure.   
 
In Section 1.1.3.4 of its license renewal application (GEH, 2015b and GEH, 2016b), 
GEH describes the ventilation system for the WEP (Buildings 301 and 349).  The system 
maintains airflow from areas of lower potential contamination to higher potential 
contamination.  Effluent air with potential higher activity flows through a manifold into 
pre-filters before being exhausted into the main building exhaust ducts.  The main 
exhaust is filtered through a HEPA filter.   
 

2. “describe management measures, including preventive and corrective maintenance and 
performance testing, to ensure that the ventilation and containment systems designated 
as items relied on for safety operate when required, and are within their design 
specifications.” 
 
Air effluent control systems at VNC are designed and operated to ensure compliance 
with regulatory requirements, as specified in Section 9.2 of GEH’s license renewal 
application (GEH, 2015b and GEH, 2016b).  Operations that could potentially exhaust 
radioactive materials have air effluent controls that are monitored by representative 
stack sampling to demonstrate compliance with regulations.  Samples are collected and 
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analyzed to be representative of discharges during production operations.  Controls and 
evaluations are in place to monitor, assess, and take necessary protective actions.  The 
GEH’s environmental monitoring parameters at the VNC, including minimum detectable 
concentration (MDC) limits, are shown in Figure 9.1 of GEH’s license renewal 
application (GEH, 2015b and GEH, 2016b). 
 

3. “describe the design criteria for the ventilation and containment systems, including 
minimum flow velocity at openings in these systems, maximum differential pressure 
across filters and types of filters to be used.” 
 
Detail on the ventilation of Building 102 is provided in Section 1.1.3.1.10 of GEH’s 
license renewal application (GEH, 2015b and GEH, 2016b).  Inlet air to the building is 
provided by multiple modulated, conditioned and filtered air-handling units, with a 
combined capacity of approximately 65,000 cfm.  Exhaust air from the RML Hot Cells is 
pre-filtered at the outlet of each cell and routed through a bank of 10 HEPA filters in the 
basement of Building 102 before joining the main exhaust system in Building 102A.  In 
Building 102A there is a bank of 90 HEPA filters that exhaust air passes through before 
discharge to the atmosphere through a 66-inch, 75-feet tall stack.   
 
In Building 103, inlet air passes from the office spaces to the laboratories.  Air in the labs 
is withdrawn first from hoods and glove boxes, passing through individual HEPA filters at 
each containment.  In Section 1.1.3.2.3 of its license renewal application (GEH, 2015b 
and GEH, 2016b), GEH stated that air is then conducted through a second filtration 
process via two banks of HEPA filters before discharge through a stack five feet in 
diameter and 48-feet tall.  The main exhaust blower operates at approximately 
30,000 cfm.   
 
In the WEP, effluent air from equipment and locations such as tank vents, hood vents, 
and sample points not requiring pre-filtering is exhausted directly to the main building 
filter exhaust system.  There, effluent air from the vented side of the condenser along 
with other points of potential higher activity is pre-filtered through a series of fiberglass 
filtering media to remove particulates before being exhausted through the main building 
exhaust ducts.  The main exhaust is then directed through a HEPA filter system.  
Pre-filtering the exhaust air helps to extend the life of the HEPA filters.  The filtered air 
then is discharged to the atmosphere through a continuously sampled stack at a point 
approximately 7 feet above the roof of the building.  Approximately 18 air changes per 
hour maintain proper contamination control and the air is discharged from the stack by 
an electrically powered blower at a rate of about 3000 cfm. 
 

4. “describe the frequency and types of tests to measure ventilation and containment 
systems performance, the acceptance criteria, and actions to be taken when the 
acceptance criteria are not satisfied.” 
 
The exhaust system in Building 102A is monitored for atmospheric discharges with 
systems designed to detect beta-gamma particulate and gaseous activity.  The sampling 
system is displayed in Figure 1.7 of Section 1.1.3.1.10 of GEH’s license renewal 
application (GEH, 2015b and GEH, 2016b).  The beta-gamma monitor samples 
approximately 1.5 cfm, passing the sample stream through a high-efficiency filter 
(~99.9 percent for particles greater than 0.3 µm in diameter).  This filter is monitored by 
a pancake-type Geiger-Mueller (GM) detector, located approximately ½ inch from the 
filter.  The filter is sent to the laboratory for alpha and beta-gamma analysis on a weekly 
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basis.  A noble gas monitor in the sampling stream monitors for radioactivity of gaseous 
discharges.  Additionally, differential pressure indicators are installed across the exhaust 
system to monitor system performance.  Building 102 ventilation system equipment and 
capabilities are outlined in Table 1.1 of the application.   
 
In Building 103, inlet air supply is provided by air conditioning units that furnish filtered 
and tempered outside air to the building. Air typically passes from the office areas 
through fiberglass roughing filters in the laboratory door grills, thereby minimizing the 
passage of lint and dust into the laboratories. These filters also minimize backflow of 
potentially contaminated material in the unlikely event of complete exhaust system 
failure.  Air is withdrawn through the hoods and glove boxes passing first through 
individual high-efficiency filters at each hood or glove box.  From the individual filters, the 
air is conducted through a second filtration process in one of two parallel banks of 
high-efficiency filters and is discharged through a stack which is approximately 48-feet 
high, with a 5-feet diameter.  The main exhaust blower operates at approximately 
30,000 cfm.  If complete ventilation failure occurs, an evacuation alarm is sounded 
automatically.  The exhaust air is sampled continuously for particulate activity at a point 
approximately 24 feet up the 48 feet stack.  Similar to Building 102A, particles are 
collected on a high-efficiency filter and monitored with a GM detector.  Exhaust in the 
WEP is discharged to the atmosphere through a continuously sampled stack at a point 
seven feet above the roof of the building.   
 

5. “establish a respiratory protection program that meets the requirements of 
10 CFR Part 20, Subpart H.” 
 
In Section 4.12 of its license renewal application, GEH commits to have a respiratory 
protection program addressing the requirements in 10 CFR Part 20, Subpart H, 
“Respiratory Protection and Controls to Restrict Internal Exposure in Restricted Areas” at 
the VNC.  The program delineates responsibility, use conditions, and guidelines for 
limitations on work periods.  To the extent practical, process or other engineering 
controls are used to control the concentration of radioactive material in the air.  Only 
respiratory protection equipment specifically approved by the National Institute for 
Occupational Safety and Health or equivalent is used. 
 

6. “prepare written procedures for the selection, fitting, issuance, maintenance, testing, 
training of personnel, monitoring, and recordkeeping for individual respiratory protection 
equipment, and for specifying when such equipment is to be used.” 
 
In Section 4.12 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
states that its respiratory protection program is implemented in accordance with written 
procedures.  These procedures include procedures for air sampling sufficient to identify 
the potential hazard, proper equipment selection, maintenance and testing, dose 
estimation and surveys or bioassays, as necessary to evaluate actual uptakes.  
Individuals designated to use respiratory equipment are evaluated by a physician or 
other health care professional and thereafter at a frequency specified by the Medical 
Function to ensure the individual remains fit to use respiratory equipment.  Training 
regarding use of respiratory protection devices is provided in accordance with internal 
procedures.  The training includes technical and practical training.  Records are 
maintained by RP for a minimum of 3 years. 
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7. “revise the written procedures for use of individual respiratory protection equipment as 
applicable, when processing, facility, or equipment changes are made.” 
 
In Section 4.1 of its license renewal application, GEH states that a system of written 
procedures establishes the site’s RPP and regulatory compliance programs. The 
Radiation Safety Function Leader issues these procedures to ensure safe operation of 
routine work and compliance with regulations, permits, and the license.  The procedures 
are issued following review and approval by cognizant managers within the VNC.  The 
RPP’s annual review, which also includes revision of the respiratory protection program, 
allows for maintaining and/or enhancing the effectiveness of the RPP and the 
procedures that support it. 
 

8. “maintain records of the respiratory protection program, including training for respirator 
use, and maintenance.” 
 
In Section 4.12.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
stated that written procedures are used to conduct the respiratory protection program, to 
include training on the use and limitations of devices as they might be required to use 
them.  If there are no medical restrictions precluding respirator use, an individual is 
provided respiratory equipment training and fitting by a qualified instructor.  In Section 
4.12.3 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) states that 
respiratory protection equipment is cleaned, serviced, and tested in accordance with the 
instructions specified by the manufacturer.   
  

In its license renewal application (GEH, 2015b and GEH, 2016b), GEH did not propose any 
significant changes to the ventilation and respiratory protection programs, which have been 
successfully implemented for many years.  The NRC staff confirmed that, during the license 
renewal period, the VNC’s procedures will continue to require measurements of the ventilation 
system’s flow rate, calibration of building differential pressure monitoring equipment, and 
monitoring filter performance in accordance with the VNC procedures.  In addition, periodic 
evaluations of the effectiveness of the ventilation filtration system are, and will continue to be, 
performed. Therefore, based on the NRC staff’s evaluation of the GEH’s commitments 
pertaining to the acceptance criteria in Section 4.4.6.3 of NUREG-1520, Revision 1 (NRC, 
2010), the NRC staff finds that GEH’s commitments provide assurance that the equipment and 
procedures to be used in the ventilation and respiratory protection will continue to adequately 
protect health and minimize danger to life and property in accordance with 10 CFR 70.23(a)(3) 
and (a)(4).  Therefore, the NRC staff finds that GEH’s ventilation and respiratory protection 
programs are adequate. 
 
4.2.7 Radiation Survey and Monitoring Programs 
 
The NRC staff reviewed the applicant’s radiation survey and monitoring program commitments 
against the acceptance criteria in NUREG-1520, Revision 1, Section 4.4.7.3 (NRC, 2010). The 
following discussion identifies each acceptance criterion from NUREG-1520 and summarizes 
the NRC staff’s evaluation as to whether the information provided by the applicant is consistent 
with the criterion: 
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1. “have radiation surveys and monitoring programs consistent with the requirements of 
10 CFR Part 20, Subpart F.” 
 
In Section 4.5.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
stated that radiation survey and monitoring at the VNC is performed in potentially 
contaminated areas in accordance with the requirements in 10 CFR Part 20, Subpart F, 
“Surveys and Monitoring.”  Removable contamination measurements are performed 
commensurate with the nature of the work being conducted, the quantities of material 
being used, and operational experience.  Survey frequencies are determined by the 
Radiation Safety Function and documented in procedures.  Survey results are compared 
to action guide values as specified in plant procedures and appropriate responses are 
taken. 
 

2. “prepare written procedures for the radiation survey and monitoring program that include 
an outline of the program objectives, sampling procedures, data analysis methods, types 
of equipment and instrumentation to be used, frequency of measurements, 
recordkeeping and reporting requirements, and actions to be taken when measurements 
exceed 10 CFR Part 20 occupational dose limits or administrative levels established by 
the applicant.” 
 
In Section 2.2.1.5 of its license renewal application (GEH, 2015b and GEH, 2016b), 
GEH describes the responsibilities of the Radiation Safety Function, which include 
establishing the radiation protection design criteria, procedures, and training programs to 
control contamination and exposures to individuals.  In Section 4.5.1 of its license 
renewal application (GEH, 2015b and GEH, 2016b), GEH stated that radiation survey 
frequencies are documented in the procedures.  Actions to protect personnel are taken 
when radiation contamination levels exceed the action guide values established in the 
procedures.  Removable contamination measurements are performed commensurate 
with the nature of the work being conducted.  Records retained are identified in Section 
4.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) and include 
contamination and dose rate surveys. 
 

3. “design and implement a personnel monitoring program for external occupational 
radiation exposures that outlines methods or procedures to:  
 
a. Identify the criteria for worker participation in the program; 
b. Identify the types of radiation to the monitored; 
c. Specify how exposures will be measured, assessed and recorded; 
d. Identify the type and sensitivity of personal dosimeters to be used, when they will be 

used, and how the collected data will be processed and evaluated; 
e. Identify the facility’s administrative exposure levels or action levels at which actions 

are taken to investigate the cause of exposures exceeding these levels.” 
 
In Section 4.7 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
states that individuals are monitored for exposures in accordance with 10 CFR 20.1502 
to ensure compliance with the occupational dose limits stated in 10 CFR 20.1201.  The 
Radiation Safety Function makes a determination to issue dosimetry to individuals based 
on work area surveys, occupancy time, or area monitor results.  Personnel are 
monitored for both Deep Dose Equivalent (DDE) and Shallow Dose Equivalent, as 
necessary.   
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Dosimeters are issued to individuals likely to receive a dose in excess of 10 percent of 
the applicable exposure limits in 10 CFR 20.1201 and to declared pregnant women (as 
defined in 10 CFR 20.1003) who are likely to receive, during the entire pregnancy, a 
deep dose equivalent in excess of 0.100 Rem.  Personnel dosimeters are processed by 
a vendor accredited by the National Voluntary Laboratory Accreditation Program.  For 
SNM activities, personnel dosimetry is currently provided by an optically stimulated 
luminescence (OSL) dosimeter and/or electronic dosimeter that is sensitive to deep 
(gamma) and shallow (beta) dose.  In general the OSL has a sensitivity of 10 mrem and 
the electronic dosimeter has a sensitivity of 1 mrem.  OSLs are issued for personnel that 
may exceed 10 percent of the annual limit with electronic dosimeters used to manage 
short term dose.  Dosimeters are also issued to individuals who enter a High Radiation 
Area or Very High Radiation Area.  Action guides (administrative limits) are documented 
in plant procedures and stated in Section 4.10 of GEH’s license renewal application 
(GEH, 2015b and GEH, 2016b). 
 

4. “design and implement a personnel monitoring program, for internal occupational 
radiation exposures, based on the requirements of 10 CFR 20.1201, 20.1204, and 
20.1502(b), that outlines methods or procedures to: 
 
a. Identify the criteria for worker participation in the program; 
b. Identify the type of sampling to be used, the frequency of collection and 

measurement, and the minimum detection levels; 
c. Specify how worker intakes will be measured, assessed, and recorded; 
d. Specify how the data will be processed, evaluated, and interpreted; 
e. Identify the facility’s administrative exposure levels or the levels at which actions are 

taken to investigate the causes of exposures exceeding these levels.” 
 
Individuals are internally monitored to ensure compliance with the occupational dose 
limits of 10 CFR 20.1201.  Monitoring is performed for individuals likely to receive, in one 
year, an intake in excess of 10 per cent of the applicable Annual Limit on Intake (ALI).  A 
Committed Effective Dose Equivalent (CEDE) is calculated using the assumption that an 
intake of one ALI results in a CEDE of 5 Rem.  If concentrations of radioactive material 
in air are used to assess dose, it is assumed that an individual inhales the assessed 
concentration for determination of dose, unless respiratory equipment is used.  In that 
case, the appropriate protection factor for the equipment is applied. 
 
Declared pregnant women likely to receive during the entire pregnancy a CEDE of 0.100 
Rem are also evaluated for internal exposures.  In Section 4.8.1 of its license renewal 
application (GEH, 2015b and GEH, 2016b), GEH described an in vivo analysis program 
that is available to evaluate the intake of alpha-emitting radionuclides, which cannot be 
measured with a typical Whole Body Counter (WBC).  A WBC is used to monitor 
gamma-emitting radionuclides.   
 
In Section 4.8 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
described methods used to monitor occupational intakes of radioactive materials to 
ensure compliance with occupational dose limits.  The primary method is air sampling, 
which is described in Section 4.4 of GEH’s license renewal application (GEH, 2015b and 
GEH, 2016b).  Select individuals are scheduled to receive a whole body count 
dependent on the work an individual is assigned.  Action guides are documented in plant 
procedures and stated in Section 4.10 of GEH’s license renewal application (GEH, 
2015b and GEH, 2016b). 
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5. “comply with the requirements of 10 CFR 20.1202 for summation of external and internal 

occupational radiation exposures through the use of procedures such as those outlined 
in RG 8.7 or 8.34.” 
 
Section 4.9 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) stated 
that the VNC will sum external and internal exposures consistent with the requirements 
of 10 CFR 20.1202 for the purposes of limiting occupational doses and recording 
individual results.  A Total Effective Dose Equivalent is determined by summing the 
CEDE and the DDE. 
 

6. “design and implement an air sampling program in areas of the facility identified as 
potential airborne radioactivity areas, to conduct air surveys, and to calibrate and 
maintain the airborne sampling equipment in accordance with the manufacturer’s 
recommendations.” 
 
Section 4.4 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) 
described the Air Sampling Program for normally occupied areas of the VNC.  Generally, 
room air is continuously sampled in normally occupied areas in which dispersible SNM is 
used.  Samples are analyzed for gross alpha and beta-gamma activity.  Samples used to 
determine worker intakes are collected to be representative of the air which workers 
breathe.  The Radiation Safety Function monitors air sampling results to determine the 
effectiveness of exposure controls.  Filters from air samplers are changed weekly during 
normal operating periods or at more frequent intervals as necessary.  Portable air 
sampling is conducted for non-routine work and would be specified in an RWP. 
 

7. “implement additional procedures, as may be required by 10 CFR Part 20 and the ISA 
Summary, to control the concentration of airborne radioactive material (e.g., control of 
access, limitation of exposure times to licensed materials, and use of respiratory 
protection equipment).” 
 
The primary means of controlling concentration of airborne or surface contamination at 
the VNC is through the use of access control procedures described in Section 4.5.2 of 
GEH’s license renewal application (GEH, 2015b and GEH, 2016b).  Only trained and 
qualified staff, or authorized visitors are provided access into areas of VNC where 
contamination controls are required.  Contaminated area boundaries are established and 
identified with appropriate signage or labeling.  Using radiation surveys or air sampling 
results, radiation areas and radioactive material storage areas are posted in accordance 
with Subpart J of 10 CFR Part 20 – Precautionary Procedures.  Protective clothing is 
provided to individuals entering posted contaminated areas.  The amount of protective 
clothing is specified based on the contamination potential.  Change facilities and 
instrumentation are provided at the exit points of potentially contaminated areas to limit 
the spread of contamination. 
 

8. “conduct a contamination survey program in areas of the facility identified in the ISA 
Summary most likely to be radiologically contaminated (the program must include the 
types and frequencies of surveys for various areas of the facility and the action levels 
and actions to be taken when contamination levels are exceeded).” 
 
In Section 4.5.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
stated that it commits to routine contamination survey monitoring in potentially 
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contaminated areas at the VNC in accordance with 10 CFR 20.1501.  Removable 
contamination measurements are performed commensurate with the nature of the work 
being conducted, the quantities of material being used, and operational experience.  
Survey frequencies are determined by the Radiation Safety Function and documented in 
procedures.  Survey results are compared to action guide levels specified in Section 
1.3.3 of GEH’s March 18, 2015 license renewal application (GEH, 2015b) and Section 
1.3.2 of GEH’s February 26, 2016, license renewal application (GEH 2016b).  GEH 
commits to the limits specified in, “Guidelines for Decontamination of Facilities and 
Equipment Prior to Release for Unrestricted Use or Termination of Licenses for 
Byproduct, Source, or Special Nuclear Material” (NRC, 1993), which are now 
incorporated into Appendix A of RG 8.24 (NRC, 2012c).  Contamination survey and dose 
rate survey records are retained in accordance with Subpart L of 10 CFR Part 20. 
 

9. “implement the facility’s corrective action program when the results of personnel 
monitoring or contamination surveys exceed the applicant’s administrative personnel 
contamination levels.” 
 
In Section 5.1.7 of its March 18, 2015, license renewal application (GEH, 2015b) and 
Section 5.1.5 of its February 26, 2016, revised license renewal application (GEH, 
2016b), GEH described the Corrective Action Program for VNC and commits to 
maintaining a system to identify, track, investigate, and implement corrective actions for 
abnormal events as described in written procedures.  To ensure compliance with 
occupational dose limits, work activity restrictions are imposed when an individual’s 
exposure exceeds 80 percent of the applicable dose limits of Subpart C of 10 CFR Part 
20.  When contamination levels exceed the action limits specified in Section 1.3.2 of 
GEH’s license renewal application (GEH, 2015b and GEH, 2016b), corrective actions 
are taken to minimize personnel exposure and investigate the cause(s) of abnormal 
events. 
 

10. “implement the facility’s corrective action program when any incident results in airborne 
occupational exposures to radiation exceeding the facility’s administrative limits, or the 
dose limits in 10 CFR Part 20, Appendix B, or 10 CFR 70.61.” 
 
In Section 5.1.7 of its March 18, 2015, license renewal application (GEH, 2015b) and 
Section 5.1.5 of its February 26, 2016, revised license renewal application (GEH, 
2016b), GEH describes the Corrective Action Program for the VNC and commits to 
maintaining a system to identify, track, investigate, and implement corrective actions for 
abnormal events as described in written procedures, including airborne occupational 
exposures.  To ensure compliance with occupational dose limits, work activity 
restrictions are imposed when an individual’s exposure exceeds 80 percent of the 
applicable dose limits of Subpart C of 10 CFR Part 20.  When contamination levels 
exceed the action limits specified in Section 1.3.2 of its license renewal application 
(GEH, 2015b and GEH, 2016b), GEH states that corrective actions are taken to 
minimize personnel exposure and investigate the cause(s) of abnormal events. 
 

11. “use equipment and instrumentation with sufficient sensitivity for the type or types of 
radiation being measured and to calibrate and maintain equipment and instrumentation 
in accordance with manufacturers’ recommendations.” 
 
In Section 4.13 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
discussed equipment and instrumentation, both fixed and portable.  The applicant states 
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that an adequate number of radiation detection instruments will be available to ensure 
that proper radiation surveys can be performed.  Selection criteria for portable and 
laboratory counting equipment will be based on the types of radiation detected, 
maintenance requirements, ruggedness, interchangeability, and the upper and lower 
limits of detection.  The Radiation Protection Function reviews the types of instruments 
being used for each monitoring purpose and makes appropriate recommendations 
based upon regular input and ongoing evaluation.  Monitoring instruments used for 
routine RP purposes will be calibrated before initial use, after major maintenance, and 
on a routine basis in accordance with the manufacturer's recommendation following the 
last calibration.  Minimum Detection Limits and instrument ranges are stated in Section 
4.13.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b).  Prior to 
each use, operability checks are performed on monitoring and laboratory counting 
instruments.  The backgrounds and efficiencies of laboratory counting instruments are 
determined on a daily basis when in use. 
 

12. “establish policies to ensure equipment and materials removed from restricted areas to 
unrestricted areas are not contaminated above the release levels presented in Appendix 
A, “Acceptable Surface Contamination Levels,” to RG 8.24 (NRC, 2015d). 
 
In Section 1.3.3 of GEH’s March 18, 2015 license renewal application (GEH, 2015b) and 
Section 1.3.2 of GEH’s February 26, 2016, license renewal application (GEH 2016b), 
GEH stated that unrestricted release of potentially contaminated equipment and material 
from the plant site or to uncontrolled areas shall be in accordance with the NRC branch 
technical position entitled, "Guidelines for Decontamination of Facilities and Equipment 
Prior to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, 
or Special Nuclear Material," (NRC, 1993).  This guidance has also been incorporated 
into RG 8.24 (NRC, 2012c).   
 

13. “leak-test all sealed sources in accordance with the following NRC Branch Technical 
Positions: (1) ‘License Condition for Leak-Testing Sealed Byproduct Material Sources,’ 
[NRC, 1993c], (2) ‘License Condition for Leak-Testing Sealed Plutonium Sources,’ 
[NRC, 1993d], (3) ‘License Condition for Plutonium Alpha Sources,’ [NRC, 1993e], 
(4) ‘License Condition for Leak-Testing Sealed Source Which Contains Alpha and/or 
Beta-Gamma Emitters,’ [NRC, 1993f], and (5) ‘License Condition for Leak-Testing 
Sealed Uranium Sources,’ [NRC, 1993g],” (NRC, 1993, ADAMS Accession Number 
ML17208A025). 
 
In Section 1.3.2 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
stated that the VNC will conduct a physical inventory every six months to account for all 
sealed sources and devices received and possessed.  Each sealed source will be tested 
for leakage at intervals not to exceed six months.  
 

14. “establish and implement an access control program that ensures that (a) signs, labels, 
and other access controls are properly posted and operative, (b) restricted areas are 
established to prevent the spread of contamination and are identified with appropriate 
signs, and (c) step-off pads, change facilities, protective clothing facilities, and 
personnel-monitoring instruments are provided in sufficient quantities and locations.” 
 
The primary means of controlling concentration of airborne or surface contamination at 
the VNC is through the use of access control procedures described in Section 4.5.2 of 
GEH’s license renewal application (GEH, 2015b and GEH, 2016b).  Only trained and 
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qualified staff or authorized visitors are provided access into areas of VNC where 
contamination controls are required.  In addition, in its March 11, 2016, response (GEH, 
2016f) to the NRC staff March 8, 2016, RAI (NRC, 2016b), GEH stated that personnel 
contamination monitoring is required by internal procedure at the exit control point of a 
potentially contaminated area using a personnel contamination monitor (PCM), hand and 
foot monitor (HFM) or field monitoring instrument.  An individual whose skin or personal 
clothing is found contaminated above background levels or if unable to clear a PCM or 
HFM is not allowed to exit without prior approval of the Radiation Safety Function.  
Based on radiation surveys, air sampling results, process knowledge and radioactive 
material storage and usage conditions, areas are posted with the appropriate radiation 
and radioactivity caution signs in accordance with 10 CFR 20.1901, 1902, and 1903.  
Contaminated area boundaries are established and identified with appropriate signage 
or labeling. 
 

15. “have a radiation reporting program consistent with the requirements of 10 CFR Parts 19 
and 20.” 
 
In Section 4.11 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
stated that reports will be made in accordance with internally established requirements 
and procedures.  Formal reports will be issued in accordance with the requirements of 
10 CFR Part 20 and other applicable regulations. 
 

GEH’s license renewal application (GEH, 2015b and GEH, 2016b) does not propose any 
significant changes to the radiation survey and monitoring programs, which have been 
successfully implemented for many years.  Based on the NRC staff’s evaluation of GEH’s 
commitments in its license renewal application (GEH, 2015b and GEH, 2016b) pertaining to the 
acceptance criteria in Section 4.4.7.3 of NUREG-1520, Revision 1 (NRC, 2010), the NRC staff 
finds that GEH’s commitments provide assurance that the proposed equipment and procedures 
to be used in the radiation survey and monitoring programs will continue to adequately protect 
health and minimize danger to life and property in accordance with 10 CFR 70.23(a)(3) and 
(a)(4).  As discussed above, the NRC staff has determined and confirmed that GEH has 
implemented all the elements of effective radiation survey and monitoring programs.  Therefore, 
the NRC staff finds that GEH’s radiation survey and monitoring programs are acceptable. 
 
4.2.8 Additional Program Requirements 
 
The NRC staff reviewed the applicant’s additional program commitments against the 
acceptance criteria in NUREG-1520, Revision 1, Section 4.4.8.3 (NRC, 2010).  The following 
discussion identifies each acceptance criterion from NUREG-1520 (NRC, 2010) and 
summarizes the NRC staff’s evaluation as to whether the information provided by the applicant 
is consistent with the criterion. 
 

1. “maintain records of the RPP (including program provisions, audits, and reviews of the 
program content and implementation), radiation survey results (air sampling, bioassays, 
external-exposure data from monitoring of individuals, internal intakes of radioactive 
material), and results of its corrective action program referrals, RWPs, and planned 
special exposures.” 
 
In Section 4.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
stated that VNC will maintain records appropriate to RP activities, occupational exposure 
of personnel to radiation, releases of radioactive materials to the environment, staff 
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training, instrument calibrations, safety review committee meetings, and other pertinent 
activities in such a manner as to demonstrate compliance with NRC license conditions 
and regulations.  Records associated with ALARA findings, employee training, personnel 
radiation exposures, and environmental activities will be generated and retained in such 
a manner as to comply with the relevant requirements of 10 CFR Part 20.   
 

2. “establish a program to report to the NRC, within the time specified in 10 CFR 20.2202 
and 10 CFR 70.50, any event that results in an occupational exposure to radiation 
exceeding the dose limits in 10 CFR Part 20.” 
 
In Section 4.15 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
committed to notifying the NRC of events involving radiation or radioactive materials in 
accordance with 10 CFR 20.2201, 2202, 2203, and 10 CFR 70.50.  Reports will be 
made to the NRC Headquarters Operations Center and pertinent local or state agencies. 
 

3. “prepare and submit to the NRC an annual report required by 10 CFR 20.2206(b)  
 
In Section 4.11 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH  
states that the VNC will submit to the NRC an annual report of individual monitoring, 
consistent with the requirements of 10 CFR 20.2206(b). 
 

4. “refer to its corrective action program any radiation incident that results in an 
occupational exposure that exceeds the dose limits in 10 CFR Part 20, Appendix B, or is 
required to be reported per 10 CFR 70.50, and to report to the NRC both the corrective 
action taken (or planned) to protect against a recurrence and the proposed schedule to 
achieve compliance with the applicable license condition or conditions.” 
 
In Section 5.1.7 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
committed to maintaining a system to identify, track, investigate, and implement 
corrective action for abnormal events.  Any incident in which the resulting dose exceeds 
either the 10 CFR 20.2201, 20.2202, and 20.2203 dose limits or the reporting 
requirements of 10 CFR 70.50 will be referred to the corrective action program.  As 
stated previously, the applicant will make reports in accordance with internally 
established requirements and procedures.  Formal reports will be issued in accordance 
with the applicable regulatory requirements. 
 

GEH’s license renewal application (GEH, 2015b and GEH, 2016b) does not propose any 
significant changes to the recordkeeping and reporting commitments discussed in Section 4.8.2 
of its application, and these commitments have been met for many years.  Based on the NRC 
staff’s evaluation of the application commitments pertaining to the acceptance criteria in Section 
4.4.8.3 of NUREG-1520, Revision 1 (NRC, 2010), the NRC staff finds that the commitments 
provide assurance that VNC will comply with 10 CFR Part 20 and 70.50 reporting requirements 
during the renewal period.  Therefore, the NRC staff finds that these program commitments are 
acceptable. 
 
4.3 Evaluation Findings 
 
The NRC staff has reviewed the radiation protection program for GEH using the acceptance 
critieria in Chapter 4 of NUREG-1520, Revision 1 (NRC, 2010).  Based on the information 
provided by GEH in Chapter 4 and other relevant portions of the license renewal application 
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(GEH, 2015b and GEH, 2016b), the NRC staff has determined that GEH has an an acceptable 
RPP because it includes the following: 
 

• an effective, documented program to ensure that occupational radiological exposures 
are ALARA; 
 

• an organization with adequate qualification requirements for the RP personnel; 
 
• approved, written RP procedures and RWPs for RP activities and RP training for all 

personnel who have access to restricted areas; 
 
• a program to control airborne concentrations of radioactive material with engineering 

controls and respiratory protection; 
 
• a radiation survey and monitoring program that includes requirements for controlling 

radiological contamination within the facility and monitoring of external and internal 
radiation exposures; and 

 
• other programs to maintain records, report to the NRC in accordance with 10 CFR Part 

20 and 10 CFR Part 70 and correct for upsets at the facility. 
 
Therefore, the NRC staff concludes that the applicant's radiation protection program is adequate 
and meets the requirements of 10 CFR Part 19, 10 CFR Part 20, and 10 CFR Part 70. 
Conformance to the license application and license conditions will ensure safe operation. 
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5.0 NUCLEAR CRITICALITY SAFETY 
 
5.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff conducted this review to determine 
whether the nuclear criticality safety (NCS) program at GE-Hitachi Nuclear Energy Americas, 
LLC, (GEH) is adequate to support safe operation of the facility, as required by Title 10 of the 
Code of Federal Regulations (10 CFR) Part 70.  The GEH commitments to maintain the various 
elements of its NCS program during the term of the renewed license are discussed in below. 
 
5.2 NRC Staff Review and Analysis 
 
The NRC staff reviewed GEH’s license renewal application (GEH, 2015b and GEH, 2016b) in 
accordance with the acceptance criteria in Chapter 5, “Nuclear Criticality Safety,” of  
NUREG-1520, Revision 1 (NRC, 2010).  Many of the criteria do not apply, due to the limited 
types and quantities of special nuclear material (SNM), and limited nature of activities at the 
Vallecitos Nuclear Center (VNC).  In addition, Section 1.2.3 of its license renewal application 
(GEH, 2015b and GEH, 2016b), GEH proposes to significantly reduce the VNC’s possession 
limits relative to the current SNM-960 license, as shown in the following table: 
 

Table 5.1:  Comparison of Previous and Revised Possession Limits 

Form of SNM Previous License Renewal License 

Sensitive, security-related 
Information (Non-public 
per 10 CFR 2.390) 

Sensitive, security-related 
Information (Non-public per 
10 CFR 2.390) 

Sensitive, security-related 
Information (Non-public 
per 10 CFR 2.390) 

 
The licensee conducts a Criticality Safety Analysis2 (CSA) for each accident sequence that 
could result in an inadvertent criticality.  The NRC staff reviewed GEH’s CSA 200.01, “Criticality 
Safety Analysis – Hillside Storage Facility” (GEH, 2010), which was based on the previous 
possession limits, as discussed in Section 5.2.3 below.  With the revised possession limits 
described above, there is sufficient safety margin in the controlled parameters so that no 
credible events leading to criticality can be identified.  Further, material for laboratory analysis 
and engineering studies will be insufficient to form a critical mass under any credible conditions.  
Therefore, many of the elements of an NCS Program as discussed in NUREG-1520, Revision 1 
(NRC, 2010), including programmatic provisions and installation of a criticality monitoring 
system, are not applicable to the limited scope of operations at the VNC, as discussed below.  
 
5.2.1 Organization and Administration of the NCS Program  
 
GEH has committed to a criticality safety program to ensure safe operation of the facility in 
accordance with the double contingency principle (DCP) of ANSI/ANS-8.1-1998 (ANS, 1998).  
In Section 2.2.1.4 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH states 
that the Criticality Safety Function (CSF) will be independent of production and will have the 
authority to shut down any potentially unsafe operations.  In Section 5.1.2 of its license renewal 
application (GEH, 2015b and GEH, 2016b), GEH describes the roles and responsibilities of the 
                                                 
2 Chapter 5, “Nuclear Criticality” of the February 26, 2016, GEH license renewal application states that the 
CSA documents a collection of information on the physical and safety basis for the establishment of the 
criticality controls.  It establishes the nuclear criticality safety bases for a particular system under normal 
and credible abnormal conditions, see Chapter 5, “Nuclear Criticality.”   
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CSF, which include assessing normal and credible abnormal conditions, establishing controls, 
and reviewing procedures that govern the handling of greater than a critical mass.  In Section 
2.2.1.4 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH describes the 
qualifications of CSF staff.  The CSF will include at least one technically trained individual under 
the supervision of the Manager of Regulatory Compliance, with at least a bachelor’s degree or 
equivalent in science or engineering and one year of criticality safety experience.   In its 
February 26, 2016, response (GEH, 2016a) to the January 27, 2016, NRC RAI (NRC, 2016a), 
GEH also made a commitment that qualified staff from the GEH-Wilmington site will be readily 
available to the Regulatory Compliance Manager for routine and emergency consultation.  The 
criticality chapter of the licensee’s submittal demonstrates that the authority, responsibilities, 
and qualifications of the CSF staff are consistent with the acceptance criteria in NUREG-1520, 
Revision 1 (NRC, 2010) with the exception that the Regulatory Compliance Manager to whom 
the CSF reports does not have the same qualifications as the CSF staff, as stated in Section 
11.4.3.3 of NUREG-1520, Revision 1 (NRC, 2010).  However, any changes that would be 
evaluated by the CSF would require an amendment to the VNC’s materials license (i.e., 
SNM-960).  The contents and dimensions of the storage facility are described in confirmatory 
order (CO) EA-14-144 (NRC, 2015b) and may not be changed, and the physical security and 
material control and accounting (MC&A) provisions in the Order do not permit any movement or 
rearrangement of material.  The SNM limit is also described in GEH’s license renewal 
application (GEH, 2015b and GEH, 2016b) and CO EA-14-144 (NRC, 2015b) and cannot be 
changed without a license amendment.  Given the limited nature of the operations at the VNC, 
which involve only storage at the Hillside Storage Facility and the handling of less than a critical 
mass of SNM for laboratory analysis and engineering studies which cannot be changed without 
prior NRC approval, the NRC staff finds the presence of a qualified individual on-site supported 
by additional staff from the Wilmington site is sufficient to provide for safe operation of the 
facility. 
 
5.2.2 Management Measures 
 
In Section 5.2.5.5 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH stated 
that criticality safety specifications and requirements are incorporated into training, procedures, 
maintenance, and quality assurance as appropriate.  The licensees’ application did not provide 
specific commitments to training in accordance with the acceptance criteria of NUREG-1520, 
Revision 1 (NRC, 2010), Section 5.4.3.2, including commitments to ANSI/ANS-8.19-2005, 
“Administrative Practices for Nuclear Criticality Safety,” (ANS, 2005) and ANSI/ANS-8.20, 
“Nuclear Criticality Safety Training,” (ANS, 1991).  However, GEH commits to translating 
appropriate criticality requirements into procedures, and that such procedures will be reviewed 
and approved by the CSF.  The NRC staff has determined that these specific training 
commitments are not necessary, given that storage and handling of less than a critical mass of 
SNM are the only authorized activities.  Additionally, the NRC staff determined that a specific 
commitment to ANSI/ANS-8.19 (ANS, 2005) with regard to procedures is not necessary due to 
the limited nature of the operations at the VNC.  Routine audits and assessments are limited to 
security audits to ensure that any SNM greater than the authorized quantities is being securely 
stored in the Hillside Storage Facility, and to MC&A audits to ensure material outside storage is 
limited to not more than the quantities authorized under the SNM-960 license.  Given the limited 
nature of the operations at the VNC, the NRC staff determined that these audits are adequate.  
GEH also committed to containers labeling, configuration management, corrective actions, and 
records retention.  The NRC staff determined that commitments to these management 
measures are also commensurate with the extent and complexity of operations. 
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5.2.3 NCS Methodologies and Technical Practices 
 
As discussed in Section 1.2.12 of this SER, an exemption is granted in safety condition S-5 of 
the license from the requirement for a criticality monitoring system meeting the requirements of 
10 CFR 70.24 and from the associated requirements for emergency response.  In Section 1.3.3 
of its March 18, 2015, license renewal application (GEH, 2015b) and Section 1.3.2 of its 
February 26, 2016, license renewal application (GEH 2016b), GEH requested the continuation 
of an exemption from the criticality monitoring requirements of 10 CFR 70.24, “Criticality 
Accident Requirements” consistent with previous license renewals issued in February 7, 1994, 
“Safety Evaluation Report,” (NRC, 1994, ADAMS Accession Number ML14155A072) and June 
16, 2000, “License Renewal, Safety Evaluation Report – Attachment 2,” (NRC, 2000, ADAMS 
Accession Number ML003742908).   
 
The exemption is for:  (1) areas where SNM is stored in locations within the U.S. provided that 
the SNM is fully packaged for transport in containers meeting all of the general license 
requirements of 10 CFR Part 71 or in containers certified for transport under the provisions of 10 
CFR 71 in accordance with the conditions of a Certificate of Compliance authorizing delivery of 
such containers to a carrier for Fissile Class I transport; and (2) each area where there is 
insufficient quantity of fissile material to form a critical mass.  The NRC staff evaluated GEH’s 
Nuclear Criticality Safety (NCS) program at the VNC and, based on the limited scope of the 
operations (storage and handling of less than a critical mass of SNM), review of GEH’s NCS 
general commitments, and the review of GEH’s criticality analysis implementing those 
commitments, the NRC staff determined that commitments specific to the methodologies and 
technical practices used to determine NCS limits and controls were unnecessary.  The NRC 
staff has reasonable assurance that the material stored at the VNC will remain subcritical with a 
large margin of safety under normal and credible abnormal conditions.  Accordingly, this 
exemption is continued consistent with the requirements in 10 CFR 70.17 which allow the 
Commission to grant such exemptions from the requirements of the regulations in this part as it 
determines are authorized by law and will not endanger life or property or the common defense 
and security and are otherwise in the public interest.  Therefore, license commitments to 
acceptance criteria for a criticality monitoring system in NUREG-1520, Revision 1 (NRC, 2010) 
are not necessary. 
 
CSAs are required for areas containing greater than a critical mass.  The term “critical mass” is 
defined in 10 CFR 150.11 (e.g., 350g 235U).  In Sections 5.2.5.5 and 5.2.5.6 of its license 
renewal application (GEH, 2015b and GEH, 2016b), GEH presents commitments for the 
development and technical review of CSAs.  In Section 5.1.4 of its license renewal application 
(GEH, 2015b and GEH, 2016b), GEH states that CSAs are documented in accordance with 
ANSI/ANS-8.19-2005 (ANS, 2005).  These commitments are consistent with the acceptance 
criteria in NUREG-1520, Revision 1 (NRC, 2010) and standard industry practice.  (NOTE:  GEH 
is only committing to specific portions of ANSI/ANS-8.1 (ANS, 1998), -8.19 (ANS, 2005), 
and -8.24 (ANS, 2007).  The NRC staff determined that commitments to other standards are not 
necessary due to the limited nature of operations at the VNC.)  
 
In Section 5.1.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH stated 
that a CSA has demonstrated that the Hillside Storage Facility is safe for quantities of SNM 
greater than that required for a critical mass.  GEH further stated that subcriticality at the Hillside 
Storage Facility complies with the double contingency principle, as documented in the facility’s 
CSA.   
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The Hillside Storage Facility consists of a number of carbon steel tubes embedded within an 
earthen embankment.  Structural support and radiation shielding is provided by concrete 
supports, in the earth, and concrete walls.  The SNM is stored in cylindrical liners placed 
end-to-end in the tubes.  Each liner holds no more than 300g 235U each so that, if each liner 
contained the maximum amount of 300 g 235U, the entire storage array could potentially hold 
about 78kg 235U.  However, loading each liner to its maximum criticality safety limit would not be 
possible because it would cause the GEH’s maximum possession limits of SNM to be 
exceeded.  In addition, in its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
requested that the SNM possession limits at the VNC be further reduced for the renewal period.  
GEH also stated that no changes to the Hillside Storage Facility are anticipated and that 
proposed changes would be implemented through a license amendment, as described in 
Section 5.2.1 of this SER.   The NRC staff notes that the NRC issued security order, CO 
EA-14-144 (NRC, 2015b), describes the contents and dimensions of the Hillside Storage Facility 
as well as applicable physical security and MC&A provisions.  The Order does not permit any 
movement or rearrangement of material in the Hillside Storage Facility.  Therefore, any 
proposed changes to the Hillside Storage Facility would need to be reviewed and approved by 
the NRC staff prior to its implementation.   
 
The NRC staff, therefore, determined that licensee commitments to many of the acceptance 
criteria in NUREG-1520, Revision 1 (NRC, 2010) related to methodologies and technical 
practices for implementing and maintaining an adequate NCS program at the VNC are not 
necessary.  Rather, the NRC staff reviewed the application of those methodologies and 
technical practices in the design of the Hillside Storage Facility, which cannot be changed under 
the renewed license without prior NRC approval.  Therefore, based on the review of the 
information provided by GEH, the NRC staff has reasonable assurance that the design of the 
Hillside Storage Facility will be sufficient to ensure subcriticality under normal and credible 
abnormal conditions. 
 
In Section 5.1.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH stated 
that it maintains its “in process” inventory of SNM to a quantity less than that sufficient to form a 
critical mass (i.e., less than 350 g 235U).  GEH further stated that no additional criticality safety 
controls are required for this quantity of SNM and that, for any proposed changes, it would 
require an amendment to its NRC materials license, as described in Section 5.2.1 of this safety 
evaluation report (SER).  As such, any proposed changes to the 235U “in process” limit restriction 
would need to be reviewed and approved by the NRC staff prior to its implementation.  The 
NRC staff has determined that this amount of SNM “in process” is, in fact, insufficient to form a 
critical mass under any credible conditions.  Therefore, based on the information provided by 
GEH in its license renewal application, the NRC staff has reasonable assurance that the 
material “in process” will remain subcritical under normal and credible abnormal conditions and, 
therefore, no additional criticality safety controls are required.  
 
The NRC staff reviewed CSA 200.01, “Criticality Safety Analysis – Hillside Storage Facility,” 
(GEH, 2010), which is based on the currently authorized possession limits, to determine 
whether GEH’s independent controls and NCS methodologies and technical practices for 
preventing or mitigating a criticality accident at the Hillside Storage Facility or while handling the 
235U limit “in process” (i.e., SNM for laboratory analysis and engineering studies) during the 
conduct of the laboratory analysis and/or engineering studies would continue to be adequate 
during the renewal period.  Based on the review of the CSA 200.01 described above, the NRC 
staff determined that CSA 200.01 contains other conservative assumptions besides the mass 
loading exceeding the revised possession limit.  Specifically, CSA 200.01 (GEH, 2010) is based 
on 100 weight percent (wt%) enrichment, whereas the maximum enrichment of 235U in the SNM 
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contained in the Hillside Storage Facility is less than 10 wt% and most of the enriched SNM is 
less than 5 wt% enrichment.  In addition, much of the material is irradiated but was modeled as 
fresh high-enriched uranium (HEU).  The material stored in the Hillside Storage Facility consists 
of dry fuel, but the calculations assumed full density water in the region occupied by the soil 
between the tubes, and evaluated conditions from dry to optimal moderation within them.  The 
entire array was reflected by three feet of concrete on the tube ends and twelve inches of water 
on the other four sides.  The NRC staff performed confirmatory analysis that showed that the 
material in storage would remain subcritical at all levels of moderation within and between the 
tubes. 
 
In addition to the aforementioned conservative assumptions for normal conditions, the licensee 
used CSA 200.01 to evaluate a variety of normal and credible abnormal conditions, including 
storage configurations at the Hillside Storage facility.  This evaluation demonstrated a significant 
safety margin, even taking account upset conditions.  The evaluation further demonstrated that 
the configurations go beyond what is required to demonstrate double contingency, in that they 
assume a simultaneous loss of geometry and enrichment, or geometry and mass.   
 
Based on the NRC staff evaluation of the information provided by GEH in its license renewal 
application (GEH, 2015b and GEH, 2016b), and GEH’s confirmatory analysis CSA 200.01 
(GEH, 2010), the NRC staff has reasonable assurance that the material stored at the Hillside 
Storage Facility will remain subcritical with a large margin of safety under normal and credible 
abnormal conditions.  The NRC staff has determined that the quantity of 235U kept in-process 
(out of storage) at any time will not be sufficient to form a critical mass.  Therefore, as long as 
the mass limit is adhered to, criticality outside storage is non-credible.  Compliance with the 
storage requirements and in-process mass limits will be ensured by routine audits as described 
above in Section 5.2.2 of this SER.   
 
Based on the limited nature and scope of the operations at the VNC, the NRC staff determined 
that specific commitments to methodologies and technical practices used to determine NCS 
limits and controls were unnecessary.  In addition, based on its review of the GEH’s CSA 
200.01, the NRC staff has reasonable assurance that the current design of the facility is in 
accordance with standard industry methodologies and technical practices.  In lieu of making any 
specific commitments to follow those methodologies and technical practices in the future, GEH 
has acknowledged that any changes to the design of the Hillside Storage Facility or to the SNM 
mass limits will require an amendment to materials license SNM-960.  The NRC staff will, 
therefore, have the opportunity to review the application of the methodologies and technical 
practices should such changes occur.  Nevertheless, GEH’s license renewal application (GEH, 
2015b and GEH, 2016b) includes commitments to the preferred control hierarchy (passive 
engineered, active engineered, and administrative, in order of decreasing preference), for the 
use of specific controlled parameters, and for criticality analysis methods, including code 
validation.  GEH’s commitment to the preferred control hierarchy, and management measures 
appropriate to the type of control, is consistent with the guidance in NUREG-1520, Revision 1 
(NRC, 2010).  Passive engineered controls are subject to configuration management and 
periodic inspection, active engineered controls to periodic functional testing, and administrative 
controls to training, audits, and periodic verification.  Controlled parameters are limited to 
geometry, mass, spacing, reflection, and enrichment.  The NRC staff verified that the Hillside 
Storage Facility CSA only relies on these controlled parameters, so commitments to the 
remaining controlled parameters listed in NUREG-1520 are not necessary. 
 
Geometry control is based on the worst credible conditions for the remaining parameters (e.g., 
moderation, reflection, heterogeneity, enrichment), and include allowances for manufacturing 
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tolerances and variations such as corrosion and bulging.  Mass control is also based on the 
worst credible conditions for the remaining parameters.  Mass limits may be based on validated 
methods or may be taken from Table 5.1 of GEH’s license renewal application (GEH, 2015b 
and GEH, 2016b). 
 
The NRC staff reviewed the technical basis for the safe mass limits and equivalence factor in 
Section 5.2.3 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b).  The safe 
mass limits for uranium systems in Table 5.1 of GEH’s license renewal application (GEH, 2015b 
and GEH, 2016b) were provided in Attachment 5 to GEH’s, February 26, 2016, responses 
(GEH, 2016a) to the January 27, 2016, NRC request for additional information (RAI) (NRC, 
2016a).  The NRC staff noted that the limits for a 235U sphere and hemisphere are less than the 
minimum subcritical mass of ~760 g 235U, and are therefore safely subcritical.  For the remaining 
limits in Table 5.1 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b), which 
apply to systems limited to no more than 5 wt% 235U, the NRC staff reviewed the calculations 
and verified they were done with conservative assumptions (optimum moderation, full water 
and/or concrete reflection, and 5 wt% 235U).  For unsaturated UO2 powder, the evaluation 
assumed a density of less than theoretical, but the optimum moderation occurred beyond the 
saturation point, so each subcritical limit was based on a volume additive mixture of UO2 at 
theoretical density and water.  In addition, the NRC staff performed independent calculations to 
confirm the subcritical limits for homogeneous UO2 spheres and hemispheres.  The NRC staff 
noted that Attachment 5 to GEH’s, February 26, 2016, responses (GEH, 2016a) to the January 
27, 2016, NRC RAI (NRC, 2016a) was developed to support operations at both the VNC and 
GEH-Wilmington.  The subcritical limits for the VNC are lower than the corresponding limits in 
use at GEH-Wilmington, due to their being based on a larger minimum margin of subcriticality 
(0.05 for the VNC vs. 0.03 for GEH-Wilmington).  Based on the NRC staff’s review and 
independent calculations, and comparison with corresponding limits in use at GEH-Wilmington, 
the NRC staff finds the subcritical limits in Table 5.1 acceptable. 
 
The technical basis for the equivalence factor of 1.7 was provided in Attachment 6 of GEH’s, 
February 26, 2016, responses (GEH, 2016a) to the January 27, 2016, NRC RAI (NRC, 2016a).  
For mixtures of uranium and plutonium, an equivalent 235U mass is derived based on the 
formula fissile equivalent mass = 235U mass + 1.7 Pu mass.  The evaluation compared the 
minimum critical mass for 235U and 239Pu systems, which are in the ratio of 1.63.  Because the 
Hillside Storage Facility evaluation and basis for the 235U subcritical limit are both based on 
optimal moderation, use of an equivalence factor based on the minimum critical masses is 
appropriate.  A comparison based on the historical limits for the VNC and for approved shipping 
casks also results in a mass ratio that is conservative relative to an equivalence factor of 1.7.  
The analysis also performed calculations for fixed mass systems of spheres and cylinders, the 
latter with the same dimensions as short liners in the Hillside Storage Facility, to demonstrate 
the adequacy of the equivalence factor.  These calculations consisted of parametric studies that 
varied the fissile concentration and system dimensions to determine the optimum moderation at 
a fixed mass of 235U.  The calculations were done by applying the calculated geometric buckling, 
and tabulated k-infinity and migration area values for 235U and 239Pu-water systems from the 
widely-accepted industry handbook ARH-600 (ARH, 1968), to determine keff in accordance with 
the age-diffusion formula keff = kinf / (1+M2Bg

2).  The calculations were then repeated with a fixed 
mass of 239Pu reduced by a factor of 1.7.  The calculations showed that in each case the system 
involving 239Pu was less reactive than the system with 235U, demonstrating that the equivalence 
factor is conservative.  The NRC staff performed an independent spreadsheet calculation and 
confirmed the applicant’s method.  Based on this review, the NRC staff finds the equivalence 
factor conservative. 
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Spacing control is based on validated calculations that account for interaction between units, or 
units may be considered isolated if separated by 12 inches of full-density water or the larger of 
12 feet or the greatest distance across an orthographic projection onto a plane perpendicular to 
the line joining their centers.  This isolation criterion has been previously accepted within the 
nuclear industry, including the GE-Wilmington license application.  Reflection is normally 
modeled as 12 inches of tight-fitting water, or optimal reflection (e.g., water and concrete as in 
the single parameter limits for hemispheres in Table 5.1 of the license application).  Enrichment 
control is not normally utilized at the VNC.  The Hillside Storage Facility and the in-process 235U 
limit are based on either 5 or 100 wt% 235U as discussed above.  The NRC staff finds that 
GEH’s commitments to these parameters are consistent with the applicable acceptance criteria 
in NUREG-1520, Revision 1 (NRC, 2010).  In addition, their implementation in the Hillside 
Storage Facility CSA and other supporting analyses discussed above is consistent with those 
commitments and standard industry practice. 
 
Neutron absorbers are not listed as one of the controlled parameters in Chapter 5 of GEH’s 
license renewal application (GEH, 2015b and GEH, 2016b), even though the steel pipes are 
modeled in the Hillside Storage Facility CSA.  In Attachment 2 of GEH’s, February 26, 2016, 
RAI responses (GEH, 2016a) to the January 27, 2016, NRC RAI (NRC, 2016a), GEH stated 
that neutron absorption is credited but not used as an independent control in the Hillside 
Storage Facility CSA.  In its review of this CSA, the NRC staff observed that the tubes are 
included in the model and credited along with the diameter and spacing between the tubes.  
While GEH has not made commitments with regard to neutron absorbers, the NRC staff has 
determined that there is sufficient margin in the calculations for the Hillside Storage Facility to 
account for any tolerance in the thickness and composition of the steel tubes.  Accordingly, the 
NRC staff finds that commitments regarding neutron absorbers are not necessary. 
 
Subcritical limits on the controlled parameters are based on the mass limits in Table 5.1 of 
GEH’s license renewal application (GEH, 2015b and GEH, 2016b) or validated calculational 
methods.  Validation is performed consistent with ANSI/ANS-8.1-2014 (ANS, 2014) and 
ANSI/ANS-8.24-2007 (ANS, 2007) to derive an Upper Subcritical Limit with a minimum margin 
of subcriticality of 0.05.  In addition to validating the calculational methods, the hardware and 
software used to perform the calculations are placed under configuration control, including 
verification prior to use and upon any modification of the computer code system. 
 
In Section 5.2.5.3 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
describes the validation methodology, including methods for the selection of benchmark 
experiments, determination of the bias and bias uncertainty, including consideration of trends 
and any extrapolation beyond the range of the experimental data, and derivation of the Upper 
Subcritical Limit.  Based on its review of this information, the NRC staff finds that these 
commitments are consistent with the guidance of NUREG-1520, Revision 1 (NRC, 2010), the 
aforementioned ANSI standards, and standard industry practice.   
 
The NRC staff reviewed the validation supporting the Hillside Storage Facility CSA and the 
calculations discussed above, and Attachment 7 to GEH’s, February 26, 2016, responses 
(GEH, 2016a) to the January 27, 2016, NRC RAI (NRC, 2016a).  The NRC staff notes that the 
validation report supports operations at both the VNC and GEH-Wilmington, and has been 
inspected at that site several times since its issuance in 2006.  While based on the same 
validation, calculations at the VNC contain additional conservatism relative to those at 
GEH-Wilmington, resulting from use of a larger subcritical margin and from assuming fresh fuel 
instead of the spent fuel that is actually present.  The NRC staff therefore did not review the 
validation in detail, but only reviewed it to confirm that calculations for the Hillside Storage 
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Facility are within its area of applicability (AOA).  CSA 200.01 (GEH, 2010) reproduces the AOA 
tables for heterogeneous low-enriched uranium compounds (AOA-4 in validation Table 4.11) 
and homogeneous high-enriched uranium solutions (AOA-2 in validation Table 4.4), and 
compares its models to the AOAs.  The Hillside Storage Facility models all use common 
materials, including water-moderated UO2 at 5 wt% 235U and U-metal at 100 wt% 235U, do not 
use uncommon absorbers or reflectors, use arrays of simple geometric shapes, and have fully 
thermalized neutron spectra.  In short, they involve material compositions, geometries, and 
neutron energy spectra commonly encountered in the industry and well within the AOAs 
established in the validation report.  The only exception is that several calculations are done at 
100 wt% 235U, whereas the code is only validated up to 94 wt% 235U due to a lack of 
benchmarks at high enrichments.  However, the Hillside Storage Facility CSA discussed and 
justified extending the AOA up to 100 wt% 235U based on the lack of any strong trends in the 
bias with enrichment.  In particular, the CSA noted that there was essentially no difference 
observed in the bias and other statistical parameters between low enriched uranium (LEU) and 
HEU solution benchmark analyzed in the validation report.  Given the lack of an observed bias 
trend with enrichment, the licensee’s analysis demonstrated that the conservatism introduced 
from modeling the fissile material at 100 wt% 235U adequately bounds any extra margin needed 
to account for the extrapolation.  In addition, the correlation between fully thermalized uranium 
systems modeled at 94 wt% and 100 wt% 235U is expected to be very high, because system 
sensitivity is dominated by the 235U fission spectrum, which is nearly the same for systems at the 
two enrichments. 
 
The NRC staff determined that the calculations in GEH’s CSA validation for the Hillside Storage 
Facility are within the facility’s AOA.  The NRC staff confirmed that there is no difference 
observed in the bias and other statistical parameters between LEU and HEU solution 
benchmark analyzed in GEH’s validation supporting the Hillside Storage Facility CSA.   In 
addition, the NRC staff concluded that GEH’s justification to extend the AOA up to 100 wt% 235U 
is acceptable, and the conservatism introduced from modeling the fissile material at 100 wt% 
235U adequately bounds any extra margin needed to account for the extrapolation.  The NRC 
staff also finds that GEH’s justification to extend the AOA up to 100 wt% 235U is acceptable 
because of the lack of any significant trend observed in the bias, the high correlation between 
systems modeled at the two enrichments, and the additional conservatism in modeling systems 
at 100 wt% 235U (which is physically impossible to achieve).  Therefore, the NRC staff concludes 
that the calculations for the VNC are adequately validated. 
 
5.3 Evaluation Findings  
 
The NRC staff has reviewed the applicant’s commitments to an NCS program and has 
reasonable assurance that the applicant has described an organization and administration, 
management measures, and technical practices sufficient to ensure that the facility will remain 
subcritical under normal and credible abnormal conditions.  For the reasons discussed above, 
the NRC staff also finds that the CSA for the Hillside Storage Facility is acceptable and satisfies 
the DCP.  These findings are based on the limited scope of operations (storage and handling of 
less than a critical mass of SNM), review of the GEH’s program commitments, and review of 
GEH’s criticality analysis implementing those commitments. 
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6.0 CHEMICAL PROCESS SAFETY 
 
6.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff conducted the chemical process safety 
review to determine whether GE-Hitachi Nuclear Energy Americas, LLC (GEH) will adequately 
protect workers, the public, and the environment against chemical hazards of licensed material 
and hazardous chemicals produced from licensed material.  GEH must also protect against 
facility conditions or operator actions that could affect the safety of licensed materials and thus 
present an increased radiological risk. 
 
The regulatory basis for this review is found in Title 10 of the Code of Federal Regulations (10 
CFR) 70.22 and 10 CFR 70.23.  These sections describe the general and additional contents of 
GEH’s license renewal application (GEH, 2015b and GEH, 2016b) that address chemical 
process safety. 
 
6.2 NRC Staff Review and Analysis 
 
In its license renewal application (GEH, 2015b and GEH, 2016b), GEH stated that there are no 
hazardous chemicals produced from or used to conduct research activities involving licensed 
materials at the Vallecitos Nuclear Center (VNC).  GEH further stated that, based on the fact 
that the special nuclear material (SNM) is used in limited quantities or remains in storage, there 
is no reasonable risk of a chemical reaction that could endanger life or health.  GEH also stated 
that, likewise, there are no postulated situations where Emergency Response Planning 
Guidelines or Acute Exposure Guideline Levels would be exceeded. 
 
During an inspection conducted at the VNC on March 17-19, 2015 (NRC, 2015c, Inspection 
Report 070-00754/15-001, Agencywide Documents Access and Management System (ADAMS) 
Accession Number ML15121A909) the NRC staff noted that GEH was in the process of 
consolidating its SNM inventory, which included reducing the inventory of SNM within the VNC 
facilities and consolidating and storing this material at the Hillside Storage Facility.  As part of 
the consolidation efforts, the licensee removed accountable quantities of SNM from laboratories 
and the hot cells in the radioactive materials laboratory, including removal of SNM from hot cells 
three and five of the Radioactive Materials Laboratory (RML) where, based on information 
provided by GEH during the inspection, examination of SNM was conducted.  Transfer of most 
of the SNM to the Hillside Storage Facility was completed by the end of 2013, with only small 
quantities of SNM remaining outside of the facility at the time of the NRC inspection.  During the 
inspection, GEH staff stated that there were no plans for reusing cells three and five again.  
 
The NRC staff has verified, during subsequent inspections, that hot cells three and five are no 
longer used, that most of the SNM at the VNC is now in storage and only an amount of SNM, 
not sufficient to form a critical mass, is being used for laboratory analysis and engineering 
studies.  The NRC staff verified that only small amounts of chemicals are being used for these 
activities.  As stated in its license renewal application Section 1.1.2.2, most of the activities 
involving SNM consist of analytical chemistry and metallographic examination where samples 
with small quantities of chemicals are used. Given that small quantities of chemicals are used at 
VNC (e.g. approximately 100ml of dilute acids solutions) for the purposes of sampling, the NRC 
staff concludes there is no reasonable risk of a chemical reaction that could endanger public 
health and safety or the environment from the conduct of licensed activities. 
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The NRC staff noted that, although chemical analysis of SNM at the VNC has been reduced to 
a minimum and only small amounts of chemicals are used, GEH maintains an Industrial Health 
and Safety Program that includes a Chemical Safety Function which has the responsibility to 
identify any chemical hazards and develop practices regarding non-radiological hazards that 
could affect the safety of licensed materials.  Based on its review of the information above, the 
NRC staff concludes that this program provides reasonable assurance that if there are any 
chemical hazards introduced in the proposed activities, GEH will manage chemical hazards 
appropriately. 
 
6.3 Evaluation Findings 
 
Based on its review of information provided in GEH’s license renewal application (GEH, 2015b 
and GEH, 2016b), the NRC staff concludes that there is no reasonable chemical risk that could 
endanger life or health of a worker via any pathways.  Furthermore, the public health and safety 
and the environment will continue to be adequately protected from chemical hazards that could 
result from the handling, storage, or processing of licensed material, and that the license 
renewal application meets the following applicable requirements: 10 CFR 70.22, and 70.23.  
The NRC staff finds that GEH has adequately described the proposed activities, facilities and 
equipment as it relates to chemical hazards.Therefore, the NRC staff concludes that GEH’s 
Industrial Health and Safety Program at the VNC provides reasonable assurance that chemical 
hazards are appropriately managed.   
 
6.4 References 
 
(GEH, 2016b) GE-Hitachi Nuclear Energy, “SNM Transmittal of Revised License Renewal 

Application,” February 26, 2016, ADAMS Accession Number 
ML16057A710. 

 
(GEH, 2015b) GE-Hitachi Nuclear Energy, “Revised License Renewal Application,” 

March 18, 2015, ADAMS Accession Number ML15077A495. 
 
(NRC, 2015c) U.S. Nuclear Regulatory Commission, “Inspection Report 

070-00754/15-001,” May 1, 2015, ADAMS Accession Number 
ML15121A909. 

  



53 

7.0 FIRE SAFETY 
 

7.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff conducted this review to determine, with 
reasonable assurance, that the GE-Hitachi Nuclear Energy Americas, LLC (GEH) facility is 
designed to adequately protect against fires and explosions that could affect the safety of 
licensed materials and thus present an increased radiological risk.  The review also determined 
that the application considered the radiological consequences of fires and instituted suitable 
safety controls to protect workers, the public, and the environment. 
 
7.2 NRC Staff Review and Analysis 
 
7.2.1 Buildings and Facility Design 
 
There are four buildings that are licensed under SNM-960.  The Hillside Storage Facility houses 
solid irradiated nuclear fuel and material generated from engineering evaluations and analytical 
work.  The other three buildings may store small amounts of SNM at any given time.  All 
structures are constructed of concrete and steel and were built to meet the Uniform Building 
Code at the time of construction. 
 
Combustion controls are applied to each facility.  The operating manager for each building is 
responsible for ensuring combustibles are minimized.  Periodic inspections are coordinated and 
supported by the fire chief for the site. 
 
Radioactive Materials Laboratory (RML) 
 
The RML is made of up two buildings, Building 102 and 102A.  Building 102 is a single-story 
building that contains hot cells and related equipment.  Building 102A is a two-story building, 
constructed of non-combustible material that houses the ventilation equipment.  Both buildings 
contain automatic detection and sprinkler systems.  The basement of Building 102, which 
houses a portion of the ventilation system, contains a CO2 suppression system.   
 
Typically, only byproduct material is used in the RML; however small amounts of irradiated fuel 
are permitted under the license.  The radioactive materials are usually handled within the hot 
cells, but may be transported throughout the building when needed.  The hot cells are equipped 
with an interlocking door system that can only be overridden by the area manager.  The cells 
are constructed of noncombustible materials, including a 3-feet thick concrete ceiling and 3-feet 
thick lead glass windows. 
 
The RML is equipped with a ventilation system that utilizes static pressures and High-Efficiency 
Particulate Air (HEPA) filters to remove radioactive material from the air before it is discharged.  
The air passes from building 102 to 102A through overhead ducts equipped with a fog water 
spray fire protection system. 
 
Metallurgy, Chemistry, and Ceramics Laboratory 
 
The Metallurgy, Chemistry, and Ceramics Laboratory (Building 103) is a two-story building that 
houses offices and laboratory.  The building is outfitted with automatic sprinkler and fire 
detection systems.  Portable fire extinguishers are provided.  Standpipes and fire hydrants 
equipped with fire hoses are also provided.  The laboratories are equipped to handle radioactive 
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materials in quantities typically smaller than 1g 235U.  The hood and glove boxes where 
radioactive materials are handled are connected to the ventilation system.  Fire-resistant 
high-efficient filters are used to collect particulates in the air.  Combustion control measures are 
used when SNM is handled (i.e. metal containers for pyrophoric materials). 
 
Hillside Storage Facility 
 
The Hillside Storage Facility houses nuclear material generated on site.  Low level waste is 
stored above ground.  The facility is constructed of non-combustible material.  Portable fire 
extinguishers are provided, along with fire hoses with standpipes and hydrants in the event of a 
fire. 
 
Waste Evaporation Plant (WEP) 
 
Buildings 304 and 349 make up the Waste Evaporation Plant.  The plant is used to prepare 
liquid radioactive wastes generated at the Vallecitos Nuclear Center (VNC) for transfer to waste 
disposal sites.  Portable fire extinguishers are provided.  Standpipes and fire hydrants equipped 
with fire hoses are also provided. 
 
Liquid waste generated at the facility is transported to the WEP in 1500-gallon or smaller 
stainless steel transfer tanks. 
 
7.2.2 Fire Hazards Analysis 
 
In Section 1.2.4 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
describes the proposed licensed activities to be conducted at the VNC during the renewal 
period.  The proposed licensed activities involve only the storage at the Hillside Storage Facility 
and the handling of less than a critical mass of SNM for laboratory analysis and engineering 
studies. 
 
In Section 1.2.3 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH 
described the types, quantities, and forms of licensed material to be permitted at the VNC.  The 
NRC staff noted that GEH’s new proposed possession limits are significantly reduced, when 
compared to the current possession limits. 
 
Given the limited scope of the proposed licensed activities at the VNC (storage and handling of 
less than a critical mass of SNM), the significantly reduced possession limits proposed for the 
renewal period, and the guidance provided in Section 7.4.3.2 of NUREG-1520, Revision 2 
(NRC, 2015e), the NRC staff determined that a formal fire hazards analysis is not required.  The 
NRC staff also determined that, in accordance with Title 10 of the Code of Federal Regulations 
(10 CFR) 70.60, GEH is not required to meet the requirements in 10 CFR Part 70, Subpart H, at 
the VNC and, as such, is not required to have an ISA of hazards, including fires. 
 
7.2.3 Fire Protection and Detection Systems 
 
The buildings housing nuclear waste adhered to several National Fire Protection Association 
(NFPA) codes at the time of construction, including NFPA 801, “Standard for Fire Protection for 
Facilities Handling Radioactive Materials” (NFPA, 2008), NFPA 72, “National Fire Alarm 
Signaling Code” (NFPA, 1964), and NFPA 13, “Standard for the Installation of Sprinkler 
Systems” (NFPA, 1972). 
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In an October 24, 2016, RAI (NRC, 2016c, Agencywide Documents Access and Management 
System (ADAMS) Accession Number ML16153A292), the NRC staff requested GEH to provide 
additional information regarding the VNC’s protection systems in the buildings included under 
SNM-960 (i.e., sprinklers, detectors, alarms, fire extinguishers) and the inspection, testing, and 
maintenance that are performed for these systems.  In its response (GEH, 2016e, ADAMS 
Accession Number ML16313A133), GEH stated that portable fire extinguishers are installed in 
all buildings and maintained and inspected in accordance with the California State Fire Code.  
Fire sprinklers, control valves, water supply tanks, hoses, and hydrants are visually inspected 
monthly.  Annual tests are conducted on fire detection alarms, hydrant water flow, and 
suppression systems (sprinklers and CO2). 
 
In Section 1.1 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH stated 
that, due to the low rainfall levels at the site, grass fires are a potential hazard.  GEH utilizes 
cattle to keep grass levels low.  In addition, fire breaks are plowed along roadways and the use 
of vehicles on grassy areas is controlled.  Both the on-site fire brigade and the off-site fire 
department are trained to deal with grass fires. 
 
7.2.4 Training and Emergency Response 
 
Workers at the facility are trained in identifying the potential hazards at the plant, understanding 
alarms, and the response actions in the event of fire to limit radiological exposures.  In addition, 
members of the onsite fire response team receive specialized training.  The onsite fire brigade is 
expected to respond in the event of a small fire.  In the event of a large fire, the local public fire 
department would respond.  Pre-fire plans have been developed and provided to the local fire 
department.  Responders are aware of the hazards present at the site, including grass fires, and 
are trained in how to respond appropriately. 
 
7.3 Evaluation Findings 
 
Based on the information provided by GEH in its license renewal application (GEH, 2015b and 
GEH, 2016b), and its responses (GEH, 2016e) to the NRC staff October 24, 2016, RAI (NRC, 
2016c), the NRC staff determined that GEH has adequately described its Fire Safety Program 
and fire safety features at the VNC including designing and constructing buildings and 
structures using fire resistant materials, with adequate fire protection and suppression 
equipment.  In addition, buildings and structures contain adequate fire detection and combustion 
control systems, which are maintained and tested in accordance with requirements in the 
California State Fire Code, the VNC’s internal procedures, and applicable industry standards.  
The NRC staff found that workers at the VNC are adequately trained in the identification of 
potential hazards associated with facility operations, including understanding of alarms and 
expected actions in the event of a fire.  The NRC staff also found that the VNC had developed 
plans for responding to fire events that have been provided to off-site responders and off-site 
public fire departments and that such off-site responders and fire departments are available to 
assist in responding to large fires.  Therefore, the NRC staff finds that GEH’s description of 
equipment, facilities, and procedures in its license renewal application (GEH, 2015b and GEH, 
2016b) and responses (GEH, 2016e) to the NRC staff October 24, 2016, RAI (NRC, 2016c) 
meets the requirements in 10 CFR 70.22 and 10 CFR 70.65.  The NRC staff also finds that 
GEH’s Fire Safety Program at the VNC provides a reasonable level of assurance that adequate 
fire protection will be provided consistent with the requirements of 10 CFR Part 70.64(a)(3). 
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8.0 EMERGENCY MANAGEMENT 
 
8.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff conducted this review to determine 
whether GE-Hitachi Nuclear Energy Americas, LLC’s (GEH’s) Emergency Management 
Program is adequate to protect public health and safety and the environment in the event of an 
emergency at the Vallecitos Nuclear Center (VNC).  In performing this review, the NRC staff 
used the acceptance criteria in Chapter 8 of NUREG-1520, Revision 1 (NRC, 2010).   
 
8.2 Staff Review and Analysis 
 
GEH is required by Title 10 of the Code of Federal Regulations (10 CFR) 70.22(i)(1) to:  (a) 
provide an evaluation showing that the maximum dose to a member of the public due to a 
release of radioactive material would not exceed 0.01 Sievert (Sv) (1 Rem) effective dose 
equivalent or an intake of 2 milligrams (mg) of soluble uranium, or (b) to have an emergency 
plan for responding to the radiological hazards of an accidental release of special nuclear 
material (SNM) and to any associated chemical hazards directly incident thereto.  Section 
70.22(i)(2) contains the information requirements for the evaluation.  The acceptance criteria for 
the NRC’s review of GEH’s evaluation are outlined in Section 8.3.2 of NUREG-1520, Revision 1 
(NRC, 2010). 
 
In its license renewal application (GEH, 2015b and GEH, 2016b), GEH referred to an analysis 
dated April 21, 1989, (GEH, 1989, Agencywide Documents Access and Management System 
(ADAMS) Legacy Accession Number 8905220042) showing that the maximum dose to a 
member of the public due to a release of radioactive material would not exceed 1 Rem effective 
dose equivalent or an intake of 2 mg of soluble uranium.  In a letter dated December 20, 1990 
(NRC, 1990, ADAMS Legacy Accession Number 9012260053), the NRC staff documented 
concurrence with this evaluation and removed the license condition requiring a Radiological 
Contingency and Emergency Plan (RC&EP) for the VNC.  In that analysis, GEH provided 
discussions of a fire, a UF6 cylinder rupture, and a criticality accident.  These accidents are cited 
in NUREG-1140, “A Regulatory Analysis of Emergency Preparedness for Fuel Cycle and Other 
Radioactive Material Licensees” (NRC, 1991, ADAMS Accession Number ML12205A468), as 
the only type of accidents for which the radiation doses could theoretically exceed the U.S. 
Environmental Protection Agency Protective Action Guides.  GEH stated that there are no 
facilities for handling UF6 cylinders at the VNC; therefore, that accident scenario is not 
applicable. 
 
Analyses of fire scenarios indicated that the ventilation and filtration systems limit the release of 
SNM due to a fire to insignificant quantities.  The limiting scenario involved dissolving fission 
product target capsules, which is no longer a licensed activity.  An explosion in Building 103 was 
also considered a limiting accident.  The scenario involved the operation of a mixed oxide fuel 
laboratory in Building 102 and the expected plutonium inventory in Building 103.  The maximum 
site boundary zone dose was calculated to be 0.36 Rem.  Operation of the mixed oxide 
laboratory is also no longer a licensed activity.  GEH concluded that a fire is not a credible 
scenario for requiring an emergency plan. 
 
The SNM materials utilized at the VNC are in a form where the potential for a criticality accident 
is negligible (see Chapter 5 of this safety evaluation report (SER)).  Although a criticality 
accident is considered to be a non-credible event due to the physical characteristics preventing 
the accumulation of SNM required and the optimum conditions of moderation, reflection and 
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geometry, the calculated eight-hour radiation dose at the nearest site boundary would be 0.32 
Rem whole body and 0.30 Rem thyroid.  
 
In letters dated September 3, 2013, and February 26, 2016 (GEH, 2016b), GEH provided 
responses to NRC staff requests (NRC 2013, ADAMS Accession Number ML13073A190, and 
NRC, 2016a, respectively) to provide technical justification for why the bounding scenarios of 
the Accident Analysis Report Final Draft Version are still valid and why the basis for eliminating 
the VNC’s RC&EP is still valid.  In its letters, GEH stated that the major change at the facility is 
that all SNM in a quantity large enough to produce a criticality has either been removed from the 
site or has been moved to the Hillside Storage Facility and placed in storage awaiting the U.S. 
Department of Energy’s (DOE’s) ability to take the material.  Additionally, a seismic evaluation 
(GEH, 2013b) of the Hillside Storage Facility determined that the concrete lined tubes encased 
in earth where the SNM is stored continue to provide a double barrier against leaks in the case 
of a seismic event. 
 
8.3 Evaluation Findings 
 
The NRC staff evaluated GEH’s April 21, 1999, analysis showing that the maximum dose to a 
member of the public due to a release of radioactive material would not exceed 0.01 Sv (1 Rem) 
effective dose equivalent or an intake of 2 mg of soluble uranium. 
 
The NRC staff determined that GEH’s analysis adequately demonstrated that, in accordance 
with 10 CFR 70.22(i)(1)(i), the maximum dose to a member of the public due to a release of 
radioactive material would not exceed 0.01 Sievert (Sv) (1 Rem) effective dose equivalent or an 
intake of 2 milligrams (mg) of soluble uranium.  In addition, the NRC staff determined that all or 
part of the SNM at the VNC is not subject to a release during an accident or to criticality 
because of the way it is stored or packaged in accordance with 10 CFR 70.22(i)(2)(ii).  The NRC 
staff also determined that GEH’s analysis demonstrates that, in accordance with 10 CFR 
70.22(i)(2)(iii), in case of a fire, the SNM release fraction would be limited to less than 0.001.  
Furthermore, the NRC staff determined that the ventilation and filtration systems at the VNC’s 
buildings and structures would cause the SNM release fraction to less than 0.001, in 
accordance with 10 CFR 70.22(i)(2)(v). 
 
Therefore, the NRC staff finds that the April 21, 1989 (GEH, 1989), licensee’s analysis remains 
valid and meets the requirements in 10 CFR 70.22(i)(1)(i) and, as such, in accordance with 10 
CFR 70.22(i)(1)(i), no emergency plan is necessary for the VNC. 
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9.0 ENVIRONMENTAL PROTECTION 
 
9.1 Purpose of Review  
 
The purpose of this review is to: 
 

• Determine whether the U.S. Nuclear Regulatory Commission’s (NRC’s) renewal of 
SNM-960 for the Vallecitos Nuclear Center (VNC) under the National Environmental 
Policy Act would: 
 
o require preparation of an Environmental Impact Statement (EIS), pursuant to Title 10 

of the Code of Federal Regulations (10 CFR) 51.20 
 

o require preparation of an Environmental Assessment (EA), pursuant to 
10 CFR 51.21 
 

o be eligible for categorical exclusion or otherwise not requiring environmental review, 
pursuant to 10 CFR 51.22 

 
• Determine whether the applicant’s proposed environmental protection measures are 

adequate to protect the environment and public health and safety and to comply with the 
regulatory requirements in 10 CFR Part 20, “Standards for Protection against Radiation,” 
and 10 CFR Part 70, “Domestic Licensing of Special Nuclear Material.”  

 
The 10 CFR Part 70 requires the applicant to demonstrate that proposed facilities and 
equipment, including measuring and monitoring instruments and devices for the disposal of 
radioactive effluents and wastes, are adequate to protect the environment and public health and 
safety, as specified in 10 CFR 70.22(a)(7).  
 
The 10 CFR 70.59, “Effluent Monitoring Reporting Requirements,” outlines reporting 
requirements for radiological-effluent monitoring for a 10 CFR Part 70 licensee.  
 
The 10 CFR Part 20, Subpart B, “Radiation Protection Programs”; 10 CFR Part 20, Subpart D, 
“Radiation Dose Limits for Individual Members of the Public”; and 10 CFR Part 20, Subpart F, 
“Surveys and Monitoring,” specify the effluent control and treatment measures necessary to 
meet the dose limits and dose constraints for members of the public.  The 10 CFR Part 20, 
Subpart F, states survey requirements.  The 10 CFR Part 20, Subpart K, “Waste Disposal,” 
specifies waste disposal requirements; 10 CFR Part 20, Subpart L, “Records,” specifies records 
requirements; and 10 CFR Part 20, Subpart M, “Reports,” specifies reporting requirements. 
 
9.2 NRC Staff Review and Analysis  
 
In performing this review, the NRC staff used the guidance in Chapter 9 of NUREG-1520, 
Revision 1 (NRC, 2010). 
 
9.2.1 National Environmental Policy Act (NEPA) of 1969 review and Categorical 

Exclusion 
 
The NRC regulations in 10 CFR Part 51 contain requirements for implementing Section 102(2) 
of NEPA, as amended.  Under 10 CFR 51.21, all licensing actions require an environmental 
assessment except those that are identified in 10 CFR 51.20(b) as requiring an environmental 
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impact statement and those identified in 10 CFR 51.22(c) as categorical exclusions.  The NRC 
renewal of the SNM-960 license to authorize GE-Hitachi Nuclear Energy Americas, LLC (GEH) 
to perform the activities requested in the renewal application belongs to a category of actions 
which the Commission has, by rule or regulation, declared to be a categorical exclusion, after 
first finding that the category of actions does not individually or cumulatively have a significant 
effect on the human environment.  Specifically, renewal of SNM-960 is a renewal of a materials 
license issued pursuant to 10 CFR Part 70 authorizing the use of SNM for research and 
development, an activity excluded by 10 CFR 51.22(c)(14)(v) from a requirement to prepare an 
EA or EIS. Prior to this renewal action, GEH had been authorized to use radioactive materials at 
the VNC for research and development, which included movement of SNM among the hot cells, 
laboratories, and other buildings, and storage of irradiated fuel samples and components in the 
Hillside Storage Facility.  Based on the information provided by GEH in its license renewal 
application (GEH, 2015b and GEH, 2016b), most of the special nuclear material (SNM), 
previously subjected to engineering tests and evaluations, as authorized under the SNM-960 
materials license, is now in storage at the VNC and awaiting transfer to U.S. Department of 
Energy (DOE).  The NRC staff has confirmed that the amount of SNM that is being used for 
engineering and laboratory studies is not sufficient to form a critical mass, as authorized under 
the SNM-960 materials license.  In its license renewal application (GEH, 2015b and GEH, 
2016b), GEH is not requesting authorization for any new activities that would be different from 
those described above. 
 
Licensing actions, including the previous SNM-960 renewal in 2000, were categorically 
excluded under 10 CFR 51.22(c)(14).  This license renewal does not authorize any new 
activities that were not previously authorized and or evaluated by the NRC staff under the 2000 
renewal.  As such, in accordance with 10 CFR 51.22, the NRC staff concludes that no EA or 
EIS is required for this license renewal. 
 
9.2.2 Effluent controls and monitoring, environmental monitoring 
 
GEH maintains a site-wide Environmental Protection Program for the VNC that covers not only 
the activities regulated under the SNM-960 materials license, but also the activities at the 
operating reactor R-33, and the three shut-down reactors.  A primary purpose of the 
Environmental Protection Program is to assure that exposures of the public and the 
environment to radiation and hazardous materials used in facility operations are kept as low as 
is reasonably achievable (ALARA). 
 
GEH submits annual environmental reports summarizing the effluent monitoring and 
environmental surveillance programs (GEH, 2015e, Agencywide Documents Access and 
Management System (ADAMS) Accession Number ML16097A122).  Based on its review of 
these reports, the NRC staff concludes that the information provided in the reports 
demonstrates that there are no significant impacts to the environment due to the licensed 
activities conducted at the VNC.  The NRC staff also performs scheduled inspections of these 
effluent monitoring and environmental surveillance programs, which have confirmed the 
information provided in GEH’s environmental reports. 
 
In its license renewal application (GEH, 2015b and GEH, 2016b), GEH stated that, as part of 
the design of new facilities or significant additions or changes in existing facilities, GEH 
assesses environmental considerations in accordance with established procedures.  Change 
Authorizations, which establish or involve a change in existing environmental controls, require 
an environmental review and disposition of the proposed change with respect to impact on 
established environmental protection programs.  The NRC staff notes that there have been no 
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new facilities or significant additions or changes to the VNC’s existing structures since the last 
license renewal that would require a new environmental review. 
 
9.2.2.1 Air Effluent Controls and Monitoring 
 
Air effluent control systems are designed and operated to assure compliance with regulatory 
requirements.  Several operations with SNM at the site utilize exhaust stacks, including Building 
102A, Building 103, the waste evaporator, and the Hillside Storage Facility.  Air is collected from 
single or multiple operating areas via a ventilation system consisting of ductwork, particulate 
filtration systems, blowers, and an exhaust stack.  Air effluents are monitored by representative 
stack sampling to demonstrate compliance with regulations.  Samples are collected and 
analyzed so as to be representative of the discharges during production operations.  
 
Adequate controls and evaluations are in place to monitor, assess and take necessary 
protective actions that may be needed for circumstances not explicitly treated.  The ventilation 
and exhaust systems for SNM-960 facilities are described in Chapter 1, Sections 1.1.3.1.10 and 
1.1.3.2.3 of GEH’s license renewal application (GEH, 2015b and 2016b). 
 
Site operating licenses SNM-960, R-33, and California License 0017-01 require that the 
gaseous effluents released to unrestricted areas be limited and controlled to maintain the 
concentrations of radioactive material in the unrestricted areas as low as reasonably achievable 
and no greater than the values in 10 CFR 20 Appendix B, Table 2.  
 
The VNC established average release limits and control values for each stack and measures 
the average releases through monitoring and/or sampling of the effluents.  Action levels are 
included in documented procedures for environmental monitoring parameters as appropriate so 
that internal review and other actions are initiated. Such action levels provide guidance in 
assuring compliance within 10 CFR Part 20 limits.  Sampling and monitoring techniques are 
used to determine gaseous effluent releases.  Release results are reported to the cognizant 
regulatory agencies. 
 
GEH uses the COMPLY computer code to determine the dose at the VNC’s site boundary from 
annual airborne effluents to demonstrate compliance with the constraint rule per NRC RG 4.20 
(NRC, 2012b, ADAMS Accession Number ML110120299) and 10 CFR 20.1101(d), verifying 
compliance with the annual public dose limit in 10 CFR 20.1301. 
 
On-site and external laboratories perform the analysis of samples collected at VNC as required 
by the effluent monitoring programs.  All analyses are performed using approved U.S. 
Environmental Protection Agency methodologies with minimum sensitivities equal to or less 
than permit limits.  All records of analytical results are maintained at VNC. 
 
Radioactivity in releases of radioactive materials in gaseous effluents from the facility is reported 
to the NRC on an annual basis.  NRC staff performs scheduled inspections of these reports and 
of the air effluent controls and stack monitoring systems. 
 
The NRC staff finds that GEH’s air effluent controls and monitoring program is acceptable 
because:  
 

1. Radiological goals for effluent control are set at a modest fraction (10 to 20 percent) of 
the values in Table 2, Column 1 of Appendix B to 10 CFR Part 20.  VNC’s constraint  
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 approach demonstrates specific application to proposed routine and non-routine 
operations, including anticipated events.  

 
2. Air effluent controls to maintain public doses ALARA include particulate filtration 

systems. 
 
3. The annual review of the content and implementation of the RPP includes the effluent 

control program. 
 
4. VNC’s use of the COMPLY code is acceptable for determining the dose at the site 

boundary. 
 
5. The license renewal application identifies and monitors all airborne effluent discharge 

locations and identifies monitoring locations. 
 
6. VNC continuously samples airborne effluents from all routine and non-routine operations 

and from anticipated events associated with the plant, including effluents from 
laboratories, experimental areas, and storage areas. 

 
7. The sample collection and analysis methods and frequencies are appropriate for the 

effluent medium and the radionuclide(s) being sampled. 
 
8. The minimum detectable concentrations (MDC) for sample analyses is not more than 5 

percent of the concentration limits listed in Table 2 of Appendix B to 10 CFR Part 20. 
 
9. The laboratory quality control procedures are adequate to validate the analytical results. 
 
10. The proposed action levels and actions to be taken if the action levels are exceeded are 

appropriate. 
 
11. The applicant completely and accurately describes all applicable Federal and State 

standards for discharges and any permits issued by Federal, State, or local governments 
for gaseous and liquid effluents. 

 
12. Appropriate action levels and actions to be taken if the levels are exceeded are specified 

for each environmental medium and radionuclide. 
 
13. MDCs are specified for sample analyses and are at least as low as those selected for 

effluent monitoring in air and water. 
 
14. Data analysis methods and criteria that the applicant will use to evaluate and report the 

environmental sampling results are appropriate and will indicate when an action level is 
being approached in time to take corrective actions. 

 
15. The description of the status of all licenses, permits, and other approvals of facility 

operations required by Federal, State, and local authorities is complete and accurate. 
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9.2.2.2 Liquid Effluent Controls and Monitoring 
 
A liquid waste treatment facility, with sufficient capacity and capability to enable treatment, 
sampling, analysis, and discharge of liquids in accordance with the regulations, is provided and 
maintained in proper working order for the operation of the VNC.  Liquid wastes are treated 
using techniques such as evaporation, chemical treatment, sedimentation, filtration, ion 
exchange, solidification and packaging of the concentrates for disposal. 
 
Liquid effluent discharge from VNC is composed of industrial wastewater and clean water.  
Discharges of industrial wastewater consist primarily of non-contact cooling water.  The 
discharges are either held in one of three available 50,000-gallon retention basins or are used 
for non-potable purposes such as landscape watering.  Since 2003, no discharges to surface 
waters have occurred from these basins.  Samples from each basin are collected prior to use for 
on-site irrigation.  In addition, samples from all basin discharges are accumulated and analyzed 
at intervals specified in Figure 9.1 of GEH’s license renewal application (GEH, 2015b and 
2016b). 
 
The effluent monitoring program includes sampling and measuring radioactive and 
non-radioactive constituents in water discharges through the site sanitary and industrial 
wastewater systems.  
 
The California Regional Water Quality Control Board has established release limits for 
non-radiological constituents through Water Discharge Permit Number R2-2008-0079. 
 
Discharges of clean water also include storm water runoff and small quantities of irrigation 
runoff.  These waters flow directly to drainage ditches that enter Vallecitos Creek. 
 
Sanitary waste is collected in an Imhoff tank before undergoing sand filtration and chlorination.  
Samples of sludge are collected before each Imhoff tank clean-out.  Treated sanitary 
wastewater is sprayed onto Vallecitos Property by an irrigation system in a designated area.  
The irrigation procedure is monitored so that no surface runoff occurs. 
 
Radioactivity in releases of radioactive materials in liquid effluents from the facility are reported 
to the NRC on an annual basis.  NRC staff performs regular scheduled inspections of the liquid 
waste treatment facility and the liquid effluent monitoring program. 
 
The NRC staff finds that GEH’s proposed liquid effluent control and monitoring program is 
acceptable because:  
 

1. Radiological goals for effluent control are set at a modest fraction (10 to 20 percent) of 
the values in Table 2, Column 2 of Appendix B to 10 CFR 20. 
 

2. Liquid effluent controls to maintain public doses ALARA include filtration, encapsulation, 
containment, recycling, and leakage reduction.  
 

3. The annual review of the content and implementation of the radiation protection program 
(RPP) includes the liquid effluent control program. 
 

4. The known or expected concentrations of radioactive materials in liquid effluents are 
ALARA and are below the limits specified in Column 2 of Table 2 of Appendix B to 10 
CFR Part 20. 
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5. The license renewal application identifies and monitors all liquid effluent discharge 

locations and identifies monitoring locations. 
 

6. The effluent sample collection and analysis methods and frequencies are appropriate for 
the effluent medium and the radionuclide(s) being sampled. 
 

7. Sampling methods ensure that the applicant obtains representative samples using 
appropriate sampling equipment and sample collection and storage procedures. 
 

8. The MDC for sample analyses is not more than 5 percent of the concentration limits 
listed in Table 2 of Appendix B to 10 CFR Part 20. 
 

9. The laboratory quality control procedures are adequate to validate the analytical results. 
 

10. The proposed action levels and actions to be taken if the action levels are exceeded are 
appropriate. 
 

11. The system for detecting leakage from the basins is adequate to detect and ensure 
against any unplanned releases to groundwater, surface water, or soil. 
 

12. The applicant’s procedures and facilities for liquid waste handling, storage, and 
monitoring result in safe storage and timely disposition of the material. 
 

13. The scope of VNC’s environmental monitoring is commensurate with the scope of 
activities at the facility. 
 

14. The description of the status of all licenses, permits, and other approvals of facility 
operations required by Federal, State, and local authorities is complete and accurate.  

 
9.2.2.3 Solid Waste Management Facilities 
 
The NRC staff performs regular scheduled inspections of the solid waste management facilities 
and operations at the VNC.  Solid waste management facilities, with sufficient capability to 
enable preparation, packaging, storage, and transfers to licensed disposal sites in accordance 
with NRC regulations, are provided and maintained in proper operating condition to support 
operations.  At all locations where contaminated materials are processed, solid waste residues 
are collected in cans, drums, casks, or other containers.  Dry active Class A waste is shipped to 
a commercial off-site licensed disposal facility.  Dry active Class B & C waste is stored in the hot 
cell canisters at the Hillside Storage Facility. 
 
9.2.2.4 Environmental Monitoring 
 
The VNC’s environmental surveillance program includes the types of samples and monitored 
parameters listed in Figure 9.1 of GEH’s license renewal application.  Analytical sensitivities 
(minimum detection levels) are also identified in Figure 9.1 of GEH’s license renewal application 
(GEH, 2015b and GEH, 2016b).  Action levels are included in documented procedures for 
environmental monitoring parameters as appropriate so that internal review and other actions 
are initiated.  Such action levels provide guidance in assuring compliance within 10 CFR 20 
limits.  
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Figure 9.2 of GEH’s license renewal application (GEH, 2015b and GEH, 2016b) shows 
environmental monitoring sample locations for air.  Environmental dosimeter and vegetation 
sampling points are shown on Figure 9.3 of GEH’s license renewal application (GEH, 2015b 
and GEH, 2016b).  Surface water and sanitary/industrial discharge are shown on Figure 9.4 of 
GEH’s license renewal application (GEH, 2015b and GEH, 2016b).  Figure 9.5 of GEH’s license 
renewal application (GEH, 2015b and GEH, 2016b) shows the monitoring wells and stream 
bottoms sampling points. 
 
Each of the four air sample stations is equipped with a membrane filter and an activated 
charcoal cartridge.  The filter is changed weekly and counted for gross alpha and gross 
beta-gamma radiation.  The cartridge is removed and analyzed only in the event of a suspected 
iodine release.  
 
For monitoring wells that are found with no water at the time of sampling, an evaluation is 
performed by the Radiation Protection Function to determine if alternate well sampling data or 
other assessments may be used.  These program elements, analytical sensitivities, and/or 
locations may be changed in accordance with written procedures.   
 
There are 20 monitoring stations on site for measuring gamma radiation in the environment.  
Each station is constructed of a steel mailbox and equipped with a dosimeter sealed in plastic.  
The dosimeters are exchanged annually.  The dosimeter vendor reports the measurements of 
each dosimeter and determines the background measurement.  Background is determined 
using a dosimeter that has been exposed to background radiation at this facility and is from the 
same batch of optically stimulated luminescence material as the dosimeters exposed at VNC. 
 
The NRC staff perform regular scheduled inspections of the environmental surveillance program 
and resulting environmental data. 
 
9.2.2.5 Off-site Dose 
 
Compliance with 10 CFR Part 20, Subpart D, for radiation dose to individual members of the 
public is demonstrated by assuring that the off-site annual dose to the maximum exposed 
individual does not exceed 100 mRem.  Demonstration of the ALARA constraint in 10 CFR 
20.1101(d) for off-site dose projections due to air emissions is demonstrated by assuring that 
off-site annual dose (due to air emissions of radioactivity) does not exceed 10 mRem. 
 
As noted above, GEH uses the COMPLY computer code to determine the dose at the VNC’s 
site boundary from annual airborne effluents to demonstrate compliance with the constraint rule 
per NRC RG 4.20 (NRC, 2012b, ADAMS Accession Number ML110120299) and 10 CFR 
20.1101(d), and to verify compliance with the annual public dose limit in 10 CFR 20.1301. 
 
9.2.2.6 ALARA 
 
According to information provided by GEH, the Environmental Program implements the concept 
of ALARA through comprehensive monitoring, analysis, and evaluation of air emissions, liquid 
effluents and disposition of solid waste.  Management controls, quality assurance, and program 
implementation provide:  (1) representative measurements of radioactivity in the highest 
potential exposure pathways and (2) verification of the accuracy of the effluent monitoring 
program for those environmental exposure pathways.  Trends are assessed using monitoring 
results to evaluate licensed activities, in terms of “control-at-the-source” of contamination and  
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the containment of radioactivity; the projections of potential dose to off-site populations; and the 
detection of any unanticipated pathways for the transport of radionuclides within the 
environment. 
 
In Section 4.2 of its license renewal application (GEH, 2015b and GEH, 2016b), GEH discusses 
the VNC’s ALARA Committee.  This committee includes personnel from radiation safety, 
operations, maintenance, and engineering.  In its February 26, 2016, response (GEH, 2016b) to 
the January 27, 2016, NRC RAI (NRC, 2016a), GEH further stated that the committee also 
includes site management personnel including the area managers responsible for buildings 102 
and 103 where the majority of non-storage SNM activities occur.  The committee conducts 
periodic ALARA reviews, in accordance with the VNC’s written procedures.  The committee also 
recommends actions to minimize radiation exposures, consider alternative engineered controls, 
and establishes program goals and other dose reduction techniques.  Committee reviews 
include the evaluation of radiation levels in the facility, contamination levels, worker exposures, 
and effluent releases as appropriate.  The committee’s review determines if exposures, releases 
and contamination levels are in accordance with the ALARA concept and their 
recommendations are documented and tracked to completion.   
 
As summarized in Sections 9.2.2 and Subsections 9.2.2.1 – 9.2.2.6, the NRC staff has reviewed 
the effluent controls and monitoring information for GEH in accordance with  ection 9.4.3.2.1 of 
NUREG-1520, Revision 1 (NRC, 2010).  Based on the information provided by GEH, the NRC 
staff finds that the description of the VNC’s ALARA Committee meets the acceptance criteria 
regarding licensee commitments to conduct an annual review of the content and implementation 
of its radiation protection program, including the ALARA effluent control program, analysis of 
trends in release concentrations, environmental monitoring data, radionuclide usage, 
operational changes that may be needed to achieve the ALARA effluent goals, and evaluating 
all designs for system installations or modifications.  The NRC staff also finds that the GEH’s 
ALARA Committee activities meet the requirements in 10 CFR 20.1101. The NRC staff finds 
that the GEH’s ALARA Committee activities meet the requirements in 10 CFR 20.1101.  
 
9.2.3 Effluent Controls and Monitoring, and Environmental Monitoring Management 

Measures 
 
The equipment and facilities to be used by VNC to protect public health and safety and minimize 
danger to life or property are described in Chapter 1, Section 1.1 of GEH’s license renewal 
application.  The management organization is described in Chapter 2 of GEH’s license renewal 
application (GEH, 2015b and GEH, 2016b).  Workers are trained using on-the-job training and 
experience supported by written procedures.  Work is performed using written and approved 
procedures. 
 
Records associated with the environmental protection activities are generated and retained in 
such a manner as to comply with the relevant requirements of 10 CFR Part 20 and the 
conditions of materials license SNM-960. 
 
9.2.4 Training and Qualifications 
 
The VNC’s Environmental Protection Program provides for maintaining qualified and trained 
staff. Training and qualification requirements are met prior to personnel fully assuming the 
duties of their positions, and before assigned tasks are independently performed.  The VNC 
managers and staff have levels of education and experience commensurate with the 
responsibilities of their positions.  Also, on-the-job training is provided to workers as supported 
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by written procedures and personnel training is conducted as necessary to provide reasonable 
assurance that individuals continue to maintain qualifications commensurate with their assigned 
duties. 
 
9.3 Evaluation Findings 
 
Based on the information provided by GEH in its license renewal application (GEH, 2015b and 
2016b), and the NRC staff inspections and evaluations of GEH’s licensed activities and 
environmental protection program at the VNC, the NRC staff finds that: 
 

• renewal of SNM-960 is an action determined by the NRC to be categorically excluded 
pursuant to 10 CFR 51.22(c)(14)(v), “Use of radioactive materials for research and 
development and for educational purposes,” and, as such, does not require preparation 
of an EA or EIS. 
 

• GEH has committed to conduct annual reviews of the content and implementation of its 
radiation protection program to ensure ALARA goals are achieved. 
 

• GEH maintains an adequate effluent controls, monitoring, and environmental 
surveillance program to ensure that exposures of the public and the environment to 
radiation and hazardous materials used in facility operations are kept ALARA. 
 

• GEH maintains an adequate air effluent controls and monitoring program with air effluent 
control systems designed and operated to ensure compliance with NRC regulatory 
requirements. 
 

• GEH appropriately described how the VNC minimizes and controls waste generation 
during operations in accordance with 10 CFR 20.1101. 

 
The NRC staff finds that GEH’s environmental protection program at the VNC is adequate and 
meets the applicable requirements in 10 CFR Part 20 and 10 CFR Part 70.  The NRC staff also 
finds that there are no significant impacts to the environment from the VNC’s operations at the 
site. 
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10.0 DECOMMISSIONING 
 
10.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff conducted the review of GE-Hitachi 
Nuclear Energy Americas, LLC’s (GEH’s) Decommissioning Funding Plan (DFP) to determine 
with reasonable assurance that the applicant will be able to decommission the facility safely and 
in accordance with NRC regulations.   
 
Nuclear facilities licensed under Title 10 of the Code of Federal Regulations (10 CFR) Part 70 are 
required to provide adequate financial assurance for decommissioning, decontamination and 
reclamation pursuant to 10 CFR 70.25, “Financial Assurance and Recordkeeping for 
Decommissioning.”  In addition, licensees must submit decommissioning plans for NRC 
approval in accordance with 10 CFR 70.38(g). 
 
GEH, as  holder of Special Nuclear Material License SNM-960, is required to submit a 
decommissioning cost estimate (DCE) and financial assurance pursuant to 10 CFR 70.25(e)(2) 
at least every three years for NRC review and approval.  The NRC staff performed this review 
using the guidance provided in NUREG-1757, Vol. 3, Rev. 1, “Consolidated Decommissioning 
Guidance Financial Assurance, Recordkeeping, and Timeliness.”  This guidance is used to 
evaluate the DCEs submitted by 10 CFR 70 licensees. 
 
10.2 NRC Staff Review and Analysis 
 
The information to support this review was obtained from GEH’s submittals dated  
January 31, 2014 (GEH, 2014a, Agencywide Documents Access and Management System 
(ADAMS) Accession Number ML14045A334); supplemental information dated August 1, 2014 
(GEH, 2014b, ADAMS Accession Number ML14213A276); revised license renewal application 
dated March 18, 2015 (GEH, 2015b); revised license renewal application dated February 26, 
2016 (GEH, 2016b); GEH’s response dated February 26, 2016 (GEH, 2016a) to an NRC staff 
RAI dated January 27, 2016 (NRC, 2016a); GEH’s revised DFP, which included an updated 
DCE, dated February 6, 2017 (GEH, 2017a, ADAMS Accession Number ML17039A489); and 
GEH’s response dated March 28, 2017 (GEH, 2017b, ADAMS Accession Number 
ML17087A171), to an NRC staff RAI dated March 17, 2017 (NRC, 2017, ADAMS Accession 
Number ML17093A767). 
 
In accordance with 10 CFR 70.25(e)(2), which requires licensees to submit the DFP with 
adjustments as necessary to account for changes in costs and the extent of contamination 
at intervals not to exceed three years after it has been approved by the NRC, by letter dated 
July 2, 2009, GEH submitted its revision to the DFP (GEH, 2009a, ADAMS Accession Number 
ML091870363) to the NRC for review and approval.  The NRC staff found GEH’s submittal not 
adequate for further review.  Following further revisions to the DFP, by letter dated  
January 31, 2014 (GEH, 2014a), GEH submitted its final revision to the DFP.  Following 
additional discussions during a June 25, 2014, meeting with NRC staff, by letters dated  
August 1, 2014 (GEH, 2014b), and March 27, 2015 (GEH, 2015f), GEH supplemented its  
January 31, 2014 (GEH, 2014a), submittal.  The NRC accepted GEH’s revision and 
supplements to the DFP on May 1, 2015, as part of the acceptance of GEH’s revised license 
renewal application (GEH, 2015b).  Since the DFP required several revisions and additional 
discussions between GEH and the NRC staff, review of the updated DFP was completed 
beyond the three year cycle. 
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10.2.1 Financial Assurance for Decommissioning 
 
General Electric Company (GE) remains responsible for the current status and future 
decommissioning of the licensed site and facility; will continue to abide by all commitments and 
representations previously made to the NRC; and will continue to abide by all constraints, 
conditions, requirements, representations, and commitments identified in the license. As 
required by 10 CFR 70.25(e)(2), GE must continue to submit an updated cost estimate for 
decommissioning for NRC’s review at intervals not to exceed three years. After resolution of any 
NRC comments on the estimate, GE will submit, as necessary, revised financial instruments 
reflecting an amount sufficient to cover the approved cost estimate and will remain liable for any 
decommissioning costs not covered by the financial instruments. 
 
By letter dated February 6, 2017 (GEH, 2017a), GEH submitted a revised DCE which 
documents the total cost of decommissioning that includes a 25 percent contingency factor.  
Following a technical review of the revised DCE, the NRC staff accepted the DCE for detailed 
technical review, and by electronic communication dated March 17, 2017, the NRC staff 
provided clarification questions on the revised DFP to GEH (NRC, 2017).  GEH provided its 
responses by letter dated March 28, 2017 (GEH, 2017b), following a conference call (NRC, 
2017) between GEH representatives and the NRC staff to discuss the clarification questions 
and GEH’s preliminary responses.  Upon review of the 2017 DCE (GEH, 2017a), NRC found 
that the DCE met the regulatory requirements of 10 CFR 70.25(e) and was, therefore, 
acceptable.  Specifically, GEH submitted a detailed cost estimate for decommissioning and the 
new submittal: 1) reflects the cost of an independent contractor to perform decommissioning 
activities; 2) is based on unrestricted use; 3) includes an adequate contingency factor; and 4) 
identifies and provides justification for key assumptions. 
 
On April 4, 2011, GEH submitted an update (GEH, 2011, ADAMS Accession Number 
ML111020343) to the DFP for the Vallecitos Nuclear Center (VNC).  After the new 
Decommissioning Planning Rule (DPR) became effective in 2012 (76 FR 35512), GEH updated 
and resubmitted its DFP.  The revision was made to address the requirements in 10 CFR 
70.25(e)(2), which required licensees to, at the time of license renewal and at intervals not to 
exceed three years, resubmit, for NRC review and approval, decommissioning funding plans 
with adjustments as necessary to account for changes in costs and the extent of contamination.  
Under the new rule, decommissioning funding plans must update the information submitted with 
the original or prior approved plan, and must specifically consider the effect of the following 
events on decommissioning costs: 
 

(i) Spills of radioactive material producing additional residual radioactivity in onsite 
subsurface material; 

 
(ii) Waste inventory increasing above the amount previously estimated; 
 
(iii) Waste disposal costs increasing above the amount previously estimated; 
 
(iv) Facility modifications; 
 
(v) Changes in authorized possession limits; 
 
(vi) Actual remediation costs that exceed the previous cost estimate; 
 
(vii) Onsite disposal; and 
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(viii) Use of a settling pond. 

 
In the February 6, 2017 (GEH, 2017a), submittal, GEH indicated that, of the eight events listed 
above, waste inventory and disposal cost increases were the only ones that occurred since the 
January 31, 2014 (GEH, 2014a) decommissioning funding plan revision and, therefore, these 
were the only ones updated in the February 6, 2017 (GEH, 2017a), submittal.  In its submittal, 
GEH further indicated that there were no updates to the information in the January 31, 2014 
(GEH, 2014a), submittal regarding the other six events (i.e., spill of radioactive material 
producing additional residual radioactivity, facility modifications, changes in authorized 
possession limits, actual remediation costs that exceed previous cost estimate, on-site disposal, 
and use of a settling pond).  Nevertheless, in its February 6, 2017 (GEH, 2017a) submittal, GEH 
provided the following information on these six events: 
 

1. Spills of radioactive material: 
 
In assumption 22 of its February 6, 2017 (GEH, 2017a), submittal, GEH indicated that, 
with respect to subsurface material containing residual radioactivity, there are no known 
areas of confirmed soil or groundwater contamination associated with licensed activities 
covered by this DFP.  GEH further stated that no spills of SNM producing additional 
residual radioactivity that would require adjustments to the DFP to account for these 
costs have occurred at the VNC.  However, in its February 6, 2017, revised DFP  
(GEH, 2017a), due to the potential for subsurface contamination from the storage pool 
located at the RML (see additional information on this pool under event number 8, “Use 
of a settling pond,” below), and a previously removed underground storage tank, as a 
conservative measure, GEH included the removal and disposal of up to 2,000 ft3 of 
contaminated subsurface soil (see discussion below). 
 
During a March 19-21, 2013, inspection at the VNC (NRC, 2013a) (see Inspection 
Report 070-00754/13-001, ADAMS Accession Number ML13141A760), the NRC staff 
conducted a review of GEH’s implementation of the DPR.  However, insufficient 
information was available during the inspection to determine if the licensee was in 
compliance with all requirements of the DPR.  In particular, the licensee was unable to 
provide decommissioning records regarding the leak of contaminated water from the 
storage pool that occurred in 1975, and the removal of an underground storage tank.  
This issue was identified as an Unresolved Item (URI) by the NRC staff during this 
inspection (a URI is an issue about which more information is required to determine if it 
is acceptable, a safety-significant finding, or constitutes a deviation or violation).  The 
NRC staff followed up on this UI during a September 10-12, 2013, inspection (NRC, 
2013b) (see Inspection Report 070-00754/13-002, 9/10-12/2013, ADAMS Accession 
Number ML13274A708).  During this inspection, GEH was able to provide some of the 
missing records which it had located during the months between the two inspections.  
Based on the information in these records, water from the storage pool leaked through 
the foundation and into subsurface soils.  The records also indicated that the 
contamination consisted primarily of state-regulated radioactive material including 
cobalt-60 and cesium-137.  No other radionuclide, including special nuclear material 
(SNM), was specifically mentioned in the records.  With regard to the underground 
storage tank, GEH’s records indicated that the underground tank was removed from the 
radioactive materials laboratory (RML) building in September 1990.  This 16,000-gallon 
tank was removed because it was a single-wall tank.  At that time, the licensee was 
replacing all single-wall tanks with double-wall tanks.  This tank was used to collect pool 



73 

overflow water and provide interim storage for radioactive waste water.  The licensee 
identified low levels of cobalt-60 (less than one-half picocurie per gram) in the soil 
around the tank at that time, but no SNM contamination was identified. 
 
The NRC staff finds that, although the records at the VNC show that the above 
discussed spill did not involve SNM, GEH’s conservative measure to remove and 
dispose of up to 2,000 ft3 of the potentially contaminated subsurface soil is reasonable.  
The NRC staff also finds that GEH’s revised DFP contains reasonable assumptions 
regarding the pool, its contents, and the subsurface below.  The NRC staff also finds that 
these estimated costs are reasonable. 
 

2. Waste inventory increases: 
 
Table 6.1, Descriptions of Facilities, of GEH’s February 6, 2017, update of the DFP 
(GEH, 2017a) provides a non-public breakdown of the VNC's waste inventories.  When 
compared to the information in Table 6.1 of GEH’s January 31, 2014 (GEH, 2014a), 
revision of the DFP, GEH’s February 6, 2017 (GEH, 2017a), submittal shows an 
increase of the total waste inventory at the facility.  Based on the information provided by 
GEH, the reported amount of waste at the VNC is based on a site reconnaissance and 
measurements, scaling factors from building volumes and footprints, and interviews with 
site personnel.  This waste increase has been confirmed by the NRC staff through 
inspections and review of waste inventories at the VNC during site visits. 
 

3. Waste disposal costs increases: 
 
Table 6.8, Packaging, Shipping, and Disposal of Radioactive Wastes, of GEH’s February 
6, 2017, update of the DFP (GEH, 2017a) provides a non-public breakdown of the VNC's 
estimated waste disposal costs.  When compared to the information in Table 6.8 of 
GEH’s January 31, 2014 (GEH, 2014a), revision of the DFP, Table 6.8 shows an 
increase of the total waste dispositioning estimated costs.  Based on the information 
provided by GEH in its February 6, 2017, update of the DFP (GEH, 2017a), the 
estimated costs were developed with an independent third-party engineering firm 
experienced in preparing DFPs and completing decommissioning-related services for 
the nuclear industry.  GEH further stated that the methods employed to validate the level 
of effort required for decommissioning and amounts of wastes expected to be generated 
include a site reconnaissance and measurements, scaling factors from building volumes 
and footprints, interviews with site personnel, and comparisons to previous 
decommissioning projects.  GEH further stated that the accuracy and appropriateness of 
the methods used to estimate the costs of decommissioning have been demonstrated to 
be reasonable based on work performed by GEH on similar installations.  The estimates 
are based on existing facility conditions and consider interim decontamination and 
dismantlement activities that have been completed. 
 

4. Facility modifications.   
 
As stated earlier, in its February 6, 2017 (GEH, 2017a), submittal, GEH indicated that no 
facility modifications that would require adjustments to the DFP have been made at the 
VNC.  Therefore, an update to the information in the January 31, 2014 (GEH 2014a), 
submittal related to this change, or a change to the DFP to account for facility 
modifications was not provided or necessary. 
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5. Changes in authorized possession limits.   
 
In its February 6, 2017 (GEH, 2017a), submittal, GEH indicated that there have been no 
changes in authorized possession limits at the VNC that would require a change to the 
DFP.  Therefore, an update to the information in the January 31, 2014 (GEH 2014a), 
submittal related to this change, or a change to the DFP to account for changes in 
authorized possession limits was not provided nor necessary. 
 

6. Actual remediation costs that exceed the previous cost estimate.  
 
In its February 6, 2017 (GEH, 2017a), submittal, GEH indicated that there have been no 
changes in remediation costs at the VNC exceeding the previous cost estimate that 
would require a change to the DFP.  In addition, the NRC staff is aware that GEH is not 
conducting any remediation activities at the VNC and, therefore, changes to the DFP 
regarding remediation activities are not applicable or necessary. 
 

7. Onsite disposal. 
 
In assumption #12 of its February 6, 2017 (GEH, 2017a), submittal, GEH stated that all 
Class A waste, including mixed waste, will be trucked to a radioactive material disposal 
site in Utah in top loading intermodals.  In addition, in assumption #19 of its  
February 6, 2017 (GEH, 2017a), submittal, GEH stated that Class B waste will be 
disposed at a disposal site offsite of the VNC.  The NRC staff has confirmed, through 
site visits and inspections, that no radioactive wastes are being disposed of at the VNC. 
 

8. Use of a settling pond. 
 
In its February 6, 2017 (GEH, 2017a), submittal, GEH did not provide any information 
regarding a settling pond at the VNC for which disposal costs were to be addressed 
under the site’s DFP.  The NRC staff is aware that no such pond exists at the VNC.  
Therefore, information on, or changes to the DFP regarding the use of a settling pond 
are not applicable or necessary. 
 
In its February 6, 2017 (GEH, 2017a), revised DFP, GEH indicated that there is only a 
storage pool in the RML and that this pool is outside the scope of the SNM-960 materials 
license.  Previously, in its February 26, 2016, response (GEH, 2016a) to the  
January 27, 2016, NRC staff RAI 1.1 (NRC, 2016a), GEH had stated that this below 
grade radioactive materials pool was formerly used to store SNM until about the mid 
1990’s.  It was used for underwater transfer, examination, repair, disassembly, and 
storage of irradiated fuel rods and other high level radioactive materials.  GEH also 
stated that SNM-960 related activities in the pool have been discontinued and that it still 
remains within the active area of Building 102, and has not been free released.  Based 
on the information provided by GEH, the storage pool continues to only be used to store 
high level radioactive materials (such as containers of cobalt-60) under the California 
agreement State license.  GEH further stated that authorization for SNM related 
activities in the pool has not been requested under the current license renewal 
application.  In its February 26, 2016, RAI response (GEH, 2016a), GEH also stated 
that, as a potentially impacted area from historic operations, the decommissioning costs 
for the pool are included in the SNM-960 DFP and SNM is not authorized for storage in 
the pool by internal VNC postings. 
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The NRC staff reviewed this information and, based on this review and the information gathered 
through its inspections at the VNC, the NRC has determined that there are no current SNM 
activities taking place at the storage pool or SNM stored in the pool.  The NRC staff also 
reviewed the information regarding decommissioning costs related to the pool in GEH’s DFP 
and determined that these costs are adequately addressed.   

 
10.3 Evaluation Findings  
 
Based on the review of the February 6, 2017, DCE submittal (GEH, 2017a) and GEH’s 
responses (GEH, 2016a and GEH, 2017b) to the NRC staff’s RAIs (NRC, 2016a and NRC, 
2017), the NRC staff finds that the submitted DCE is based on reasonable and documented 
assumptions, and that it reasonably estimates the cost, at this time, to decommission the VNC. 
Accordingly, the NRC staff finds that GEH’s 2017 DCE (GEH, 2017a) meets the requirements of 10 
CFR 70.25(e) and is generally consistent with the guidance in NUREG-1757, Volume 3, Rev. 1 
(NRC, 2012a).  The NRC staff finds that GEH’s 2017 DCE (GEH, 2017a) is acceptable.   
 
In addition, based on the information provided by GEH in is revised DFP (GEH, 2017a), the 
NRC staff finds that there is reasonable assurance that GE will remain responsible for the 
current status and future decommissioning of the licensed site and facility, that GEH will 
continue to abide by all commitments and representations previously made to the NRC, and that 
it will continue to abide by all constraints, conditions, requirements, representations, and 
commitments identified in the license.  The NRC staff also finds that there is reasonable 
assurance that the proposed 2017 DCE (GEH, 2017a) would continue to provide adequate 
protection of public health, safety, safeguards, security, and the protection of the environment. 
The NRC staff also finds that, based on its commitments made in its February 6, 2017  
(GEH, 2017a) submittal, as required by 10 CFR 70.25(e)(2), GE will continue to submit an 
updated cost estimate for decommissioning for NRC’s review.  GEH shall, as necessary, revise 
its financial assurance mechanisms and Certification of Financial Assurance and resubmit them 
for NRC staff review in three years.  To address this requirement, the NRC staff recommends 
including the following condition into the SNM-960 renewed license: 
 

• At intervals not to exceed three years from its approval by the NRC, the licensee shall 
update the Decommissioning Funding Plan and resubmit it to the NRC for review and 
approval.  After resolution of any NRC comments, the licensee shall submit final 
executed copies of the financial assurance instruments to the NRC. 

 
The NRC staff also confirmed that, as GEH stated in its February 6, 2017, submittal  
(GEH, 2017a), of the eight events listed in 10 CFR 70.25(e)(2), a change on the waste inventory 
and disposal cost increases are the only ones that have occurred since the prior VNC funding 
plan revision.  Based on its review of this information, the NRC staff finds that GEH has 
adequately determined the amount of wastes at the VNC and has adequately addressed the 
costs for the disposition of these wastes in its February 6, 2017 (GEH, 2017a), revised DFP.  
The NRC staff also confirmed that none of the following six events that may affect the DFP have 
occurred since the last DFP revision:  a) spills of radioactive material producing additional 
residual radioactivity; b) facility modifications; c) changes in authorized possession limits; d) 
actual remediation costs that exceed previous cost estimate; e) onsite disposal; or f) use of a 
settling pond.  Therefore, the NRC staff concludes that these events do not need to be 
addressed in the revised DFP.  The NRC staff finds that there is reasonable assurance that the 
proposed 2017 DCE (GEH, 2017a) would continue to provide adequate protection of public 
health, safety, safeguards, security, and the protection of the environment. The NRC staff finds 
that the proposed update to GEH’s DFP is acceptable and meets the regulatory requirements to 
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provide financial assurance, as set forth in 10 CFR 70.25(e). GEH remains liable for any costs 
not covered by the financial instrument(s). 
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11.0 MATERIAL CONTROL AND ACCOUNTING 
 
11.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff conducted this review to determine 
whether the described material control and accounting (MC&A) program at the Vallecitos 
Nuclear Center (VNC) is adequate to satisfy the applicable regulatory requirements in Title 10 of 
the Code of Federal Regulations (10 CFR) Part 74, “Material Control and Accounting of Special 
Nuclear Material.”  The regulatory requirements for this review of MC&A are generally described 
in 10 CFR Part 74, Subpart B, “General Reporting and Recordkeeping Requirements.”  
 
Requirements of 10 CFR 74 Subpart B that are applicable to VNC are as follows: 
 

1. 10 CFR 74.11 requires each licensee who possesses one gram or more of contained  
235U, 233U, or Pu to notify the NRC Operations Center within one hour of discovery of any 
loss or theft or other unlawful diversion of special nuclear material (SNM) which 
GE-Hitachi Nuclear Energy Americas, LLC (GEH) is licensed to possess, or any incident 
in which an attempt has been made to commit a theft or unlawful diversion of SNM. 

 
2. 10 CFR 74.13 requires each licensee possessing SNM in a quantity totaling one gram or 

more of contained 235U, 233U, or Pu to complete and submit in computer-readable format 
Material Balance Reports concerning SNM that GEH has received, produced, 
possessed, transferred, consumed, disposed, or lost.  

 
3. 10 CFR 74.15 requires each licensee who transfers or receives SNM in a quantity of one 

gram or more of contained 235U, 233U, or Pu to complete, in computer-readable format, a 
Nuclear Material Transaction Report. In addition, each licensee who adjusts the 
inventory in any manner, other than for transfers and receipts, shall submit a Nuclear 
Material Transaction Report, in computer-readable format, to coincide with the 
submission of the Material Balance report. Each licensee who transfers SNM shall 
submit a Nuclear Material Transaction Report no later than the close of business the 
next working day. Each licensee who receives SNM shall submit a Nuclear Material 
Transaction Report within ten days after the material is received. 

 
4. 10 CFR 74.19(a) requires each licensee to keep records showing the receipt, inventory 

(including location and unique identity), acquisition, transfer, and disposal of all SNM in 
its possession regardless of its origin or method of acquisition. Each record relating to 
material control or material accounting must be maintained and retained for the period 
specified by the appropriate regulation or license condition. Each record of receipt, 
acquisition, or physical inventory of SNM must be retained as long as GEH retains 
possession of the material for three years following transfer or disposal of the material. 
Each record of transfer of SNM to other persons must be retained by GEH until the 
Commission terminates the license authorizing GEH’s possession of the material.  

 
5. 10 CFR74.19(c) requires certain licensees who are authorized to possess SNM in a 

quantity greater than 350 grams of contained 235U, 233U, or Pu, to conduct a physical 
inventory of all SNM in their possession under license at intervals not to exceed 12 
months. The results of these physical inventories shall be retained in records by GEH 
until the Commission terminates the license authorizing the possession of the material. 
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Additionally, GEH is subject to the MC&A requirements of CO EA-14-144 (NRC, 2015b).  As 
documented in Confirmatory Order (CO) EA-14-144, based on the possession limits and 
licensed operations and taking into account the type, quantity and form of the material on-site, 
GEH is not required to submit a Fundamental Nuclear Material Control Program (FNMCP), 
provided materials in the Hillside Storage Facility remain undisturbed in storage and under 
tamper-sealed conditions.  CO EA-14-144 requires GEH to provide a descriptive program of the 
MC&A measures for control and accounting of the total material in possession under SNM 
license SNM-960, including the applicable requirements of 10 CFR Part 74 Subpart B.  GEH’s 
commitments to maintain the various elements of its MC&A program are discussed in Section 
11.2 below. 
 
11.2 NRC Staff Review and Analysis 
 
In Section 1.3.7 of GEH’s license renewal application (GEH, 2015b and 2016b), GEH states that 
it, “continues to maintain an acceptable material accountability program pursuant to 10 CFR 
74.11, 74.13, 74.15, and 74.19 and to ensure that SNM in its possession is adequately 
controlled and reported.”  In response to CO EA-14-144 (NRC, 2015b), GEH submitted a 
description of the MC&A program used to control and account for materials in its possession 
authorized under SNM license SNM-960 (GEH, 2015c).  The NRC staff reviewed and evaluated 
the MC&A Program Description for SNM-960 to determine if the MC&A measures described 
meet the applicable requirements of 10 CFR Part 74. 
 
11.2.1 Reports of loss or theft of attempted theft (10 CFR 74.11) 
 
GEH stated that several activities will be conducted in order to confirm the presence of all SNM, 
resolve indications of missing material, and aid in the investigation and recovery of missing 
material in compliance with 10 CFR 74.11.  These activities include routine periodic inspections 
of the integrity of the seals on the containers within the Hillside Storage Facility; documented 
investigations initiated when there are indications or allegations of missing, lost, stolen or 
diverted SNM; and prompt notification of the NRC within one hour of discovery of such 
indications.  Based on its review, the NRC staff finds that GEH has provided an adequate 
description of the actions that are taken if a loss, theft, or diversion of SNM is discovered or 
suspected.  Those actions included meeting the applicable reporting requirements of 
10 CFR 74.11. 
 
11.2.2 Material Status Reports (10 CFR 74.13) 
 
With respect to 10 CFR 74.13, GEH states that material status reports will be submitted within 
60 days of the start of the physical inventory.  Additionally, the associated physical inventory 
listing, inventory-related transaction reports, foreign obligations reports, and inventory listings of 
DOE-owned material will be submitted to the Nuclear Material Management and Safeguards 
System (NMMSS).  Based on its review, the NRC staff finds that GEH has provided an 
adequate description of the actions that are taken concerning material balance reports and 
inventory listing reports required by 10 CFR 74.13. 
 
11.2.3 Nuclear Material Transaction Reports (10 CFR 74.15) 
 
With respect to 10 CFR 74.15, GEH states that any receipts of material will be documented in 
Nuclear Material Transaction Reports within 10 days of receipt and submitted to NMMSS.  
Similarly, GEH affirms that Nuclear Material Transaction Reports will be prepared for any 
shipments of material and submitted to NMMSS within 24 hours of the shipment.  For both 
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receipts and shipments, GEH will update the VNC database and locator records accordingly.  
Based on its review, the NRC staff finds that GEH has provided an adequate description of the 
actions that are taken concerning Nuclear Material Transaction Reports required by 10 CFR 
74.15. 
 
11.2.4 Recordkeeping (10 CFR 74.19) 
 
With respect to 10 CFR 74.19(a), GEH states that a record system is established and 
maintained for the records needed to demonstrate compliance with the applicable requirements 
of 10 CFR Part 74, including records of shipments and receipts; measurement data for 
movements of material and adjustments to the inventory; physical inventory listings and 
worksheets; measurement control data, where applicable; reports of investigations and 
resolution activities; results of independent assessments and management actions in response 
to the assessments; and MC&A management structure, job descriptions, and procedures.  The 
records are retained throughout the possession of the material and for at least three years 
following the transfer or disposal of the material.  Based on its review, the NRC staff finds that 
GEH has provided an adequate description of its procedures for completing and maintaining 
certain MC&A records required by 10 CFR 74.19(a). 
 
With respect to 10 CFR 74.19(c), GEH stated that it conducts an annual confirmation of the 
presence of the material authorized for possession and use under SNM License SNM-960, 
including material stored inside and outside the Hillside Storage Facility.  Records related to 
physical inventory, as required by 10 CFR 74.13, 74.15, and 74.19(a), will be retained.  Based 
on its review of the information provided by GEH, the NRC staff finds that GEH has provided an 
adequate description of the actions that are taken concerning physical inventory of its SNM.  
The description included the minimum inventory frequency and completion and submittal of all 
required material balance and inventory listing reports.  
 
11.3 Evaluation Findings 
 
GEH’s MC&A Program Description documents the practices it uses to control and account for 
the material licensed under SNM-960 and in accordance with CO EA-14-144.  It delineates the 
authority and responsibilities of specific licensee personnel in the MC&A program, as well as 
describes the activities with respect to reporting and recordkeeping for SNM in its possession.  
 
Based on the review of GEH’s license renewal application (GEH, 2015b and 2016b), its 
Descriptive Program for MC&A, and response to CO EA-14-144 (GEH, 2015c), the NRC staff 
finds that GEH’s MC&A program adequately addresses the applicable requirements found in 10 
CFR 74.11, 74.13, 74.15, and 74.19.  Therefore, GEH meets the MC&A requirements as 
described in Subpart B of 10 CFR Part 74 and in CO EA-14-144.  
 
The NRC staff reviewed the existing safeguards (SG) conditions in GEH’s materials license 
SNM-960 under SG-2.0, Facility Operations, to determine whether changes are necessary for 
the renewal period.  The NRC staff determined that the two existing SG Conditions (i.e., SG-2.1 
and SG-2.2) are still applicable, but reference MC&A requirements (NRC, 2002b) in sections of 
10 CFR Part 70 that no longer exist.  Therefore, the NRC staff is updating existing conditions 
SG-2.1 and SG-2.2 as follows:  
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SG-2.1: Notwithstanding those sections within 10 CFR Part 74 which establish 
requirements for licensees authorized to possess unirradiated SNM in quantities 
exceeding one effective kilogram, GEH may follow the applicable requirements of 
10 CFR Part 74 as though only authorized to possess less than one effective 
kilogram of SNM, provided that GEH does not possess at any one time 
unirradiated SNM in quantity equal to or greater than one effective kilogram. 

 
SG-2.2: An FNMCP which addresses the material control and accounting requirements of 

10 CFR Sections 74.31, or Sections  74.41, 74.43, and 74.45; or Sections 74.51, 
74.53, 74.55, 74.57, and 74.59, as appropriate, shall be submitted to and 
approved by the NRC prior to increasing the actual holdings of unirradiated SNM 
under License SNM-960 beyond one effective kilogram. 

 
Furthermore, a new safeguards condition SG-2.3 will be added to incorporate CO EA-14-144 
MC&A requirements as follows: 
 
SG-2.3: GEH shall maintain and follow its MC&A Program Description for GE Hitachi 

Nuclear Energy Vallecitos Nuclear Center, Revision 0, dated June 17, 2015, in 
accordance with Confirmatory Order EA-14-144, dated April 22, 2015.  Changes 
to the Material Control and Accounting Program Description shall be submitted to 
the Commission for review and approval prior to implementation. 

 
11.4 References 
 
(GEH, 2015c) GE-Hitachi Nuclear Energy, “Descriptive Program for MC&A - Confirmatory 

Order Commitment for Vallecitos Nuclear Center (VNC),” June 17, 2015, 
ADAMS Accession Number ML15168A798. 

 
(GEH, 2016b) GE-Hitachi Nuclear Energy, “SNM Transmittal of Revised License Renewal 

Application,” February 26, 2016, ADAMS Accession Number 
ML16057A710. 

 
(GEH, 2015b) GE-Hitachi Nuclear Energy, “Revised License Renewal Application,” March 

18, 2015, ADAMS Accession Number ML15077A495. 
 
(NRC, 2002b) U.S. Nuclear Regulatory Commission, “Material Control and Accounting 

Amendments,” Federal Register Notice, December 23, 2002 (67 FR 78130) 
 
(NRC, 2015b) U.S. Nuclear Regulatory Commission, “Confirmatory Order for Vallecitos 

Nuclear Center, April 22, 2015, ADAMS Accession Number ML14272A212. 
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12.0 PHYSICAL SECURITY PLAN FOR THE PROTECTION OF 
SPECIAL NUCLEAR MATERIAL 

 
12.1 Purpose of Review 
 
The purpose of this review was to determine whether the physical security program at VNC 
meets all the requirements in Confirmatory Order EA-14-144, dated April 22, 2015 (NRC, 
2015b), and provides reasonable assurance that the public health and safety and common 
defense and security will continue to be adequately protected. 
 
By letter dated March 21, 2016 (GEH, 2016d), GE-Hitachi Nuclear Energy Americas, LLC, 
(GEH) submitted a Physical Security Plan (PSP) for the Vallecitos Nuclear Center (VNC) as part 
of its license renewal application for a license to possess, use, and store special nuclear 
material (SNM) at the VNC (GEH, 2015b and GEH, 2016b) for review and approval by the 
 U.S. Nuclear Regulatory Commission (NRC) in accordance with Title 10 of the Code of Federal 
Regulations (10 CFR) 70.33.  The PSP covers reactor facilities licensed under NRC license 
R-33 and facilities and materials licensed under NRC license SNM-960 and under the State of 
California license CA-0017-01.  This safeguards evaluation report is limited to SNM licensed 
under SNM-960. 
 
12.2 NRC Staff Review and Analysis 
 
12.2.1 Regulatory Requirements 
 
The NRC staff evaluated GEH’s physical security against the requirements established in 
Confirmatory Order (CO) EA-14-144, dated April 22, 2015 (NRC, 2015b). 
 
12.3 Evaluation Findings 
 
The complete technical evaluation is Safeguards Information and is being withheld in 
accordance with 10 CFR 2.390.  Based on the NRC staff’s evaluation of the information 
provided by GEH dated March 21, 2016 (GEH, 2016d), and the evaluation of GEH’s PSP, the 
NRC staff finds that the methods and procedures outlined in the PSP for the VNC satisfy the 
requirements specified in CO EA-14-144.  Therefore, the NRC staff finds that GEH VNC’s PSP, 
dated March 21, 2016 (GEH, 2016d), is acceptable and provides reasonable assurance that the 
public health and safety and common defense and security are adequately protected.  The NRC 
staff is revising safeguards condition SG-1.1 to incorporate the NRC approved PSP dated 
March 21, 2016 (GEH, 2016d) and the physical security requirements established in CO 
EA-14-144 as follows: 
 
SG-1.1: GEH is authorized to possess or use, at the VNC, SNM in quantities specified in 

Conditions 6, 7, and 8 above, in accordance with the PSP dated March 21, 2016, 
as approved by the Commission.  The licensee shall maintain and follow the PSP 
in accordance with Confirmatory Order EA-14-144, dated April 22, 2015.   
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12.4    References 
 
(GEH, 2016d) GE-Hitachi Nuclear Energy, “Responses to NRC RAls and Revised VNC 

Site Physical Security Plan,” March 21, 2016, ADAMS Accession Number 
ML16117A560. 
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Nuclear Center,” April 22, 2015, ADAMS Accession Number 
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13.0 STRUCTURAL ANALYSIS FOR SEISMIC LOADS 
 
13.1 Purpose of Review 
 
The U.S. Nuclear Regulatory Commission (NRC) staff conducted this review to determine 
whether GE-Hitachi Nuclear Energy Americas, LLC’s (GEH’s) justification that a Radiological 
Contingency and Emergency Plan (RC&EP) is not required for the site is still valid.  Specifically, 
the NRC staff conducted this review to determine if an RC&EP was needed for responding to an 
emergency resulting from a seismic event. 
 
13.2 NRC Staff Review and Analysis 
 
Section 70.22(i)(1) requires an application for an NRC materials license to contain either an 
evaluation showing that the maximum dose to a member of the public offsite due to a release of 
radioactive materials would not exceed 1 rem effective dose equivalent or an intake of 2 
milligrams of soluble uranium intake, or the submission of an emergency plan for responding to 
the radiological hazards of a postulated accident. 
 
In Chapter 8 of its license renewal application (GEH, 2015b and 2016b), GEH states that an 
RC&EP is not required for SNM 960 licensed activities because a release of radioactive 
materials as a result of a seismic event would not cause a member of the public to exceed 1 
rem effective dose equivalent or an intake of 2 milligrams of soluble uranium as provided in 
Title 10 of the Code of Federal Regulations (10 CFR) 70.22(i)(1)(i) and (i)(2). 
 
In its March 27, 1989, license renewal application for SNM-960, GEH requested that license 
condition 12 of SNM-960, which required GEH to maintain an RC&EP for the facility, be 
removed.  In support of this request, GEH provided an evaluation of the effects of a postulated 
accidental criticality at Building 103 as Attachment C to the license renewal application.  This 
evaluation, as required pursuant to 10 CFR 70.22(i)(1)(i), served as GEH’s justification for 
eliminating the requirement for maintaining an RC&EP.  The NRC staff determined that GEH’s 
evaluation was acceptable and that it appropriately justified the removal of the requirement to 
maintain the RC&EP.  Consequently, on December 20, 1990, the NRC staff approved GEH’s 
request to remove license condition 12, thereby removing the requirements for a Vallecitos 
Nuclear Center (VNC) RC&EP. 
 
In its current license renewal application (GEH, 2015b and 2016b), GEH is proposing changes 
to its authorized activities that include consolidation of the storage of special nuclear material 
(SNM) within the Hillside Storage Facility.  In support of its license renewal application (GEH, 
2015b and 2016b), and in accordance with 10 CFR 70.22(i)(1), GEH provided a seismic 
evaluation of the Hillside Storage Facility, dated July 23, 2013 (GEH, 2013b), to demonstrate 
that the proposed changes do not affect the analysis completed in 1989 and that the justification 
for not requiring an RC&EP remains valid.   
 
GEH uses the Hillside Storage Facility for storage of SNM.  GEH’s seismic analysis evaluated 
the seismic capacity of the storage facility subjected to out of plane seismic loads.  In addition, 
the analysis evaluated the stress applied to the storage area by applying a rotation or moment 
to the structure, to determine the stress levels that the structure would experience.   
 
An equivalent static analysis of the as-built structure was completed by GEH using seismic input 
demands obtained from the 1991 Uniform Building Code.  The mean peak ground acceleration 
used for the simplified analysis was 0.5g, corresponding to seismic loads with a return period of 
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475 years.  The mean peak acceleration of 0.5g was compared with a site specific seismic 
hazard curve obtained from NUREG-0866.  The analysis evaluated the storage facility’s 
capacity to withstand the overturning moment resulting from out of plane seismic loads.  The 
results of the calculation indicated a factor of safety of approximately 1.15 against overturning.  
The net overturning moment from the seismic load was obtained using a 1.25 importance factor.  
The analysis concludes that the Hillside Storage Facility has the capacity to adequately 
withstand the referenced seismic input loads. 
 
The NRC staff performed a review of GEH’s structural analysis to determine that the 
methodology and assumptions used were adequate.  Based on its review of this analysis, the 
NRC staff finds that GEH’s use of the equivalent static analysis is reasonable because the 
safety factor represents the facility’s capacity to exceed the expected or actual loads by a 
reasonable margin.  Furthermore, the licensee’s analysis is based on conservative 
assumptions.  Therefore, the NRC staff finds that the analysis performed by GEH is acceptable. 
 
The NRC staff also reviewed the 2008 U.S. Geological Survey seismic hazard curves for the 
site to compare the mean peak ground acceleration used in the analysis.  At the return period of 
475 years (10 percent probability of exceedance in 50 years) the mean pseudo spectral 
acceleration is approximately 0.5 g. 
 
13.3 Evaluation Findings 
 
Based on the information provided by GEH in its license renewal application (GEH, 2015b and 
2016b), and GEH’s Vallecitos Hillside Storage Facility Seismic Evaluation, dated July 23, 2013 
(GEH, 2013b), the NRC staff finds that GEH has adequately modeled, analyzed, and identified 
the capacity of the Hillside Storage Facility under seismic loads.  The NRC staff also finds that 
GEH’s justification that an RC&EP is not required at the site meets the requirements in 10 CFR 
70.22(i)(1).   
 
13.4 References 
 
(GEH, 2013b) GE-Hitachi Nuclear Energy, “Calculation 1201291.301 Vallecitos Hillside 

Storage Seismic Evaluation,” July 23, 2013, ADAMS Accession Number 
ML13291A433, Attachment 3 (Non-Public). 
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14.0 CONCLUSION 
 
Based on the reviews documented in this safety evaluation report (SER) regarding the 
GE-Hitachi Nuclear Energy Americas, LLC (GEH) license renewal application (GEH, 2015b and 
GEH, 2016b), the U.S. Nuclear Regulatory Commission (NRC) staff finds that there is 
reasonable assurance that the activities to be authorized at the VNC by the issuance of a 
renewed license will not constitute an undue risk to public health and safety.  Furthermore, the 
NRC staff finds that the license renewal application meets the requirements of Title 10 of the 
Code of Federal Regulations (10 CFR) 70.23. 
 
The NRC staff finds that the license for GEH should be renewed for a 10-year term in 
accordance with the statements, representations, and conditions in the application for license 
renewal dated March 18, 2015, as amended by revision dated February 26, 2016, and GEH 
supplements listed below, subject to the identified license conditions detailed in this SER. 
 

• June 17, 2015, “Descriptive Program for MC&A - Confirmatory Order Commitment for 
Vallecitos Nuclear Center (VNC),” ADAMS Accession Number ML15168A798. 
 

• August 19, 2015, “Revised VNC Site Physical Security Plan,” ADAMS Accession 
Number ML15245A509. 
 

• February 25, 2016, “Annual Report, 2015:  Effluent Monitoring and Environmental 
Surveillance Programs,” ADAMS Accession Number ML16097A122. 
 

• February 26, 2016, “SNM-960 License Renewal Application Response to RAIs,” ADAMS 
Accession Number ML16057A130. 
 

• March 15, 2016, “Vallecitos Nuclear Center, Memo and Enclosure re: Summary of 
3-8-16 Call (Further Discuss Responses to RAIs),” ADAMS Accession Number 
ML16070A319. 
 

• March 21, 2016, “GEH Responses to NRC RAls and Revised VNC Site Physical 
Security Plan,” ADAMS Accession Number ML16117A560. 
 

• February 6, 2017, “Vallecitos Nuclear Center Decommissioning Funding Plan,” ADAMS 
Accession Numbers ML17039A491 (Non-Publicly) and ML17039A492. 
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