
Department of Energy 
National Nuclear Security Administration 

Washington, DC 20585 
February 10,2011 

The Honorable Peter S. Winokur 
Chairman 
Defense Nuclear Facilities Safety Board 
625 Indiana Avenue, N.W., Suite 700 
Washington, D.C. 20004 

Dear Mr. Chairman: 

This is in response to your August 5,2010, letter including a Staff Issues Report on a 
review of the Criticality Experiments Facility (CEF) at the Nevada National Security Site. 
Your letter requested that two reports and briefings be provided to the Board. The 
National Security Technologies (NSTec), Los Alamos National Laboratory (LANL), and 
Nevada Site Office (NSO) have evaluated the issues identified by your staff. 

The attached report and matrix is being submitted in response to the Board's concerns on 
CEF. The specific actions, schedule, and responsible organization for each of the issues 
identified in the staff report are included in the matrix. The responses to the last two 
issues in the staff report also provide the responses to the second report requested by the 
Board. Therefore, this attached report is being submitted to fulfill both requested reports. 
The briefings are scheduled to be provided to the Board during their visit to NSO the 
week of February 15. 

A number of the findings from the CEF Operational Readiness Review (ORR) are 
directly and indirectly related to the issues identified in the staff report. Since 
August 1,20 10, NSTec, LANL, and NSO have aggressively been working to develop 
Corrective Action Plans (CAPS) for the ORR findings and implement the necessary 
actions to close out the pre-start findings. All pre-start CAPS have been approved and 
closure of the findings is expected to be completed by the middle of February 201 1. All 
post start CAPS are expected to be approved by the end of February 201 1. 
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The National Nuclear Security Administration is committed to the safe startup 
and operation of CEF. If you have any questions, please contact me or have your staff 
contact Dr. Jerry McKamy at (301) 903-7980. 

Sincerely, 

Donald L. Cook 
Deputy Administrator 

for Defense Programs 

Attachment 

cc: wlattachment 
T. DYAgostino, NA-1 
M. Campagnone, HS- 1.1 
S. Mellington, NSO 



RESPONSE TO DEFENSE NUCLEAR FACILITIES SAFETY BOARD 
ISSUES CONCERNING DEFICIENCIES IN THE ACCIDENT ANALYSIS, 

CONTROL SET, AND SAFETY DESIGN AT THE CRITICALITY 
.EXPERIMENTS FACILITY 

January 2011 

Background 

The Defense Nuclear Facilities Safety Board (DNFSB) sent the National Nuclear Security 
Administration (NNSA) a letter on August 5, 2010 based on a DNFSB staff issue report on 
review of the Criticality Experiments Facility (CEF). The DNFSB staffevaluated the CEF 
safety basis and instrumentation and control design. The DNFSB staff review also included 
observing simulated critical assembly machine operations. The DNFSB identified concerns with 
the Documented Safety Analysis (DSA) and Inadequate Organizational Support and Technical 
Capability for Oversight. With respect to the DSA, the DNFSB staff identified three areas of 
weakness in the safety basis: ( 1) inadequate accident analysis, (2) inadequate control set, and 
(3) improper characterization of safety-related controls. 

CEF Status and Path Forward 

The NNSA Operational Readiness Review (ORR) for CEF was completed on July 29, 2010. 
The results of the ORR were briefed to the DNFSB on August 12, 2010. A number of the 
findings from the ORR are directly and indirectly related to the issues identified in the DNFSB 
staff repo1i. Since August 1, 2010, the Nevada Site Office, National Security Technologies, LLC 
(NSTec), and Los Alamos National Laboratory (LANL) have aggressively been working to 
develop corrective action plans (CAPs) for the ORR findings and implement the necessary 
actions to close out the presta1t findings. All prestart CAPs have been approved and closure of 
the findings is expected to be completed by the middle ofFebruary 2011. All post start CAPs 
are expected to be approved by the end ofFebruary 2011. Nevada Site Office is expecting to 
request authorization to start operations from the Deputy Administrator for Defense Programs by 
March 15, 2011. 

A response and path forward for each of the DNFSB staff issues have been developed by Nevada 
Site Office, NSTec, and LANL and are provided on the attached matrix. The specific actions, 
schedule, and responsible organizations are included in the matrix. The following provides a 
summary response to the DNFSB staff issues. 

CEF Documented Safety Analysis 

The CEF DSA was developed specifically for CEF operations in the Device Assembly Facility 
(DAF). The results ofhazard/accident analysis presented in the DAF DSA and the TA-18 Basis 
for Interim Operations were utilized as appropriate in the development of the CEF DSA. As the 
TA-18 facilities in Los Alamos, New Mexico, and the DAF at the Nevada National Security Site 



(NNSS) are two different facilities in two distinctly different locations, the safety basis for CEF 
operations at both facilities would not be expected to be the same. 

Inadequate Accident Analysis - Nevada Site Office and NSTec have determined that 
enhancements to the CEF OSA are needed to address the specific ONFSB staff issues. NSTec 
will make the appropriate changes to the OSA and submit to Nevada Site Office for approval. At 
this time, these changes are not expected to result in aiiy additional controls. Should this change, 
NSTec will follow the appropriate procedures in accordance with 10 Code ofFederal 
Regulations (CFR) Pait 830. 

Inadequate Control Set - NSTec declared a potential inadequacy in the safety analysis and 
issued a positive unreviewed safety question determination on the Flat-Top Safe Shutdown 
System hydraulic pressure boundary. In addition, NSTec instituted a timely order to not allow 
Flat~top operations to proceed until the issues surrounding the functional classification are 
resolved. LANL is implementing actions to address this issue. LANL will conduct a review of 
the design to determine if the project followed the appropriate design standards. Should any 
discrepancies be identified, these will be presented to Nevada Site Office and a path forward 
developed. In addition, LANL will re-evaluate· the layer ofprotection analysis and safety 
integrity level determination and correct any issues that may exist. 

Improper Characterization ofSafety-Related Controls - LANL has developed an approach to 
address the specific issue in the ONFSB staff report. The approach will be incorporated into the 
operating procedures. The CEF ORR also identified a similar issue in a surveillance procedure 
associated with the human machine interface. This procedure is being modified in accordance 
with the CAP for the ORR finding. 

Inadequate Organizational Support and Technical Capability for Oversight 

In 1999, Nevada Site Office established the Real Estate/Operations Permit (REOP) Order. The 
REOP process was established to effectively coordinate the activities ofmultiple prime 
contractors and the National Laboratories and defines the approach to establishing line 
management responsibility for safety. The REOP process establishes a user-owner relationship, 
which outlines the general roles and responsibilities ofeach organization and the requirements . 
for approval ofwork. Since the establishment of the REOP Order, the Nevada Site Office 
contractors and the National Laboratories have safely and effectively performed multiple nuclear 
and high hazard operations under this process. The specific Roles, Responsibilities, Authorities, 
and Accountabilities for NSTec and LANL at the OAF and CEF are defined within the 
respective organizations' plans and procedures included in the authorization basis documentation 
for the respective REOPs. 

Nevada Site Office fully understands the concerns with respect to the experiment review process. 
As a result, the LANL Criticality Experiments Safety Committee will include a representative 
from NSTec who is fully knowledgeable in the OAF and CEF DSAs and Technical Safety 
Requirements. In addition, the NSTec Facility Operations Review Committee will include both 
a representative from the LANL Criticality Experiments Safety Committee and the NSTec 
representative to the committee. 



Nevada Site Office and the CEF ORRs identified issues in the area ofconduct of operations. As 
a result, senior management from both NSTec and LANL have committed to improving and 
maintaining a high degree of formality while conducting nuclear operations at the NNSS. 

Conclusion 

The implementation of the actions identified to address the ORR findings and the DNFSB staff 
issues will ensure that CEF can startup and operate safely. In addition, the lessons learned on 
CEF are being utilized to improve nuclear operations at the NNSS. Nevada Site Office, NSTec, 
and LANL are committed to the safe startup and operation ofCEF. The following matrix 
identifies the responsible parties and timelines to complete the specific tasks related to 
implementing the corrective actions summarized above. 



Response to Defense Nuclear Facilities Safety Board (DNFSB) 
Issues Related to Criticality Experiments Facility (CEF) 

DNFSB Issue 
Unmitigated dose analysis for Godiva. The 
design basis event for the accident analysis of the 
Godiva critical assembly machine is a $1.20 
insertion of reactivity above delayed critical. This 
amount of reactivity based upon the specific 
administrative control limit of $1.15 with an 
additional $0.05 that accounts for core cooling. 
The unmitigated dose analysis is based upon this 
administrative control, which is inconsistent with 
the methodology recommended by the safe 
harbor of the Nuclear Safety Management rule, 
Title 10 Code of Federal Regulations, Part 830. 
This accident is not bounding, as failure of this 
administrative control could result in credible 
reactivity insertions up to or possibly exceeding 
$1.40 

Path Forward 
The Specific Administrative Control (SAC) that limits the maximum 
excess reactivity inserted for burst operations $1 .1 5 in order to prevent 
subsequent release of airborne radiological material at risk was 
perceived to be consistent with the safe harbor methodologies of the 
Nuclear Safety Management rule for establishing initial conditions for 
the accident analysis. A superprompt burst accident on Godiva 
involving $1.20 reactivity insertion was deemed to be the bounding 
reactivity insertion accident. It was understood, by the knowledgeable 
team preparing the Documented Safety Analysis (DSA) that insertions 
above $1.15 rapidly decrease in likelihood, ultimately becoming 
impossible for all practical intent as stray neutron pre-initiation of the 
sequence at reactivity insertion levels higher than $ l. 15 becomes 
inevitable. In particular, the intrinsic neutron density of a plutonium 
sample in the glory hole, the primary release source of concern, would 
ensure such pre-initiation. 

The chosen bounding accident was determined to result in the melting 
of plutonium and was qualitatively assigned a consequence category 
"B" range for the public. This consequence for the design basis 
accident is conservative because the maximum possible consequence 
of entire Godiva plutonium sample vaporizing for the $ I .40 beyond 
design basis accident would also result in a consequence category "B" 
range for the public. The postulated dose to the public would be less 
than I rem for this beyond design basis accident and is less than the 
25 rem Total Effective Dose Equivalent (TEDE) to the maximally 
exposed off-site individual (MOI) dictating the application of safety 
class controls. Moreover, the use of this worst case bounding 
consequence (i.e., vaporization of entire plutonium sample) ensures 
that the appropriate defense in depth controls are selected to 
effectively mitigate the risk of this bounding accident to acceptable 
levels. Therefore, the DSA preparation team believed the analysis was 
appropriately bounding and that the unmitigated consequences were 

Responsible 
Organization 
NSTec 
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