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Summary

The 2011 review of the INL Criticality Safety Program has determined that the program is robust 
and effective.  The review was prepared for, and fulfills Contract Data Requirements List 
(CDRL) item H.20, “Annual Criticality Safety Program performance summary that includes the
status of assessments, issues, corrective actions, infractions, requirements management, training, 
and programmatic support.” This performance summary addresses the status of these important 
elements of the INL Criticality Safety Program.  

Assessments – Assessments in 2011 were planned and scheduled.  The scheduled assessments 
included a Criticality Safety Program Effectiveness Review, Criticality Control Area Inspections, 
a Protection of Controlled Unclassified Information Inspection, an Assessment of Criticality 
Safety SQA, and this management assessment of the Criticality Safety Program.  All of the 
assessments were completed with the exception of the “Effectiveness Review” for SSPSF, which 
was delayed due to emerging work. 

Although minor issues were identified in the assessments, no issues or combination of issues 
indicated that the INL Criticality Safety Program was ineffective.  The identification of issues 
demonstrates the importance of an assessment program to the overall health and effectiveness of 
the INL Criticality Safety Program.  

Issues and Corrective Actions – There are relatively few criticality safety related issues in the 
Laboratory ICAMS system.  Most were identified by Criticality Safety Program assessments.  
No issues indicate ineffectiveness in the INL Criticality Safety Program.  All of the issues are 
being worked and there are no imminent criticality concerns.    

Infractions - There was one criticality safety related violation in 2011.  On January 18, 2011, it 
was discovered that a fuel plate bundle in the Nuclear Materials Inspection and Storage (NMIS) 
facility exceeded the fissionable mass limit, resulting in a technical safety requirement (TSR) 
violation.  The TSR limits fuel plate bundles to 1085 grams U-235, which is the maximum 
loading of an ATR fuel element.  The overloaded fuel plate bundle contained 1097 grams U-235 
and was assembled under an 1100 gram U-235 limit in 1982.  In 2003, the limit was reduced to 
1085 grams citing a new criticality safety evaluation for ATR fuel elements.  The fuel plate 
bundle inventories were not checked for compliance prior to implementing the reduced limit.  A 
subsequent review of the NMIS inventory did not identify further violations.     

Requirements Management – The INL Criticality Safety program is organized and well 
documented.  The source requirements for the INL Criticality Safety Program are from 10 CFR 
830.204, DOE Order 420.1B, Chapter III, “Nuclear Criticality Safety,” ANSI/ANS 8-series 
Industry Standards, and DOE Standards.  These source requirements are documented in 
LRD-18001, “INL Criticality Safety Program Requirements Manual.”  

The majority of the criticality safety source requirements are contained in DOE Order 420.1B 
because it invokes all of the ANSI/ANS 8-Series Standards.  DOE Order 420.1B also invokes 
several DOE Standards, including DOE-STD-3007, “Guidelines for Preparing Criticality Safety 
Evaluations at Department of Energy Non-Reactor Nuclear Facilities.”  
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DOE Order 420.1B contains requirements for DOE “Heads of Field Elements” to approve the 
criticality safety program and specific elements of the program, namely, the qualification of 
criticality staff and the method for preparing criticality safety evaluations.  This was 
accomplished by the approval of SAR-400, “INL Standardized Nuclear Safety Basis Manual,” 
Chapter 6, “Prevention of Inadvertent Criticality.”  Chapter 6 of SAR-400 contains sufficient 
detail and/or reference to the specific DOE and contractor documents that adequately describe 
the INL Criticality Safety Program per the elements specified in DOE Order 420.1B.  The Safety 
Evaluation Report for SAR-400 specifically recognizes that the approval of SAR-400 approves 
the INL Criticality Safety Program.  

No new source requirements were released in 2011.  A revision to LRD-18001 is planned for 
2012 to clarify design requirements for criticality alarms.  

Training - Criticality Safety Engineering has developed training and provides training for many 
employee positions, including fissionable material handlers, facility managers, criticality safety 
officers, firefighters, and criticality safety engineers.  Criticality safety training at the INL is a 
program strength.  A revision to the training module developed in 2010 to supplement MFC 
certified fissionable material handlers (operators) training was prepared and presented in August 
of 2011.  This training, “Applied Science of Criticality Safety,” builds upon existing training and 
gives operators a better understanding of how their criticality controls are derived.  
Improvements to 00INL189, “INL Criticality Safety Principles” are planned for 2012 to 
strengthen fissionable material handler training.  Criticality Safety Engineering assisted the 
Training Directorate in developing fissionable material handler training at SSPSF.  Facility 
specific training on new and existing criticality controls was provided by Criticality Safety 
Engineering to operators in classroom settings for FCF, FMF, HFEF, TREAT and ZPPR.  

Programmatic Support – The major activity/deliverable of the INL Criticality Safety 
Engineering Department is performing criticality safety evaluations (CSEs) to support work.  
CSEs derive administrative and engineered criticality safety controls and limits.  The CSEs 
support changes to Documented Safety Analyses (DSAs) and Criticality Control Lists that 
provide the specific criticality safety controls for fissionable material activities allowed in a 
facility.  Seventeen CSEs and fifteen revisions to Criticality Control Lists were completed in 
support of INL activities.  In addition to producing these technical reports, all DSA revisions and 
upgrades were reviewed by criticality safety personnel to ensure that CSEs were used correctly.  

The Criticality Safety Engineering Department hired two recent graduates in 2010 and used two 
subcontractors in early 2011.  One of those engineers left the INL in 2011.  The current staffing 
level is projected to be adequate for the projected 2012 work-load.   
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New Issues Identified in this Management Assessment:

1) Criticality Safety Training (INL1126) for INL Emergency Responders was developed in 
2007.  An area for improvement was identified to incorporate comments/improvements 
received on the training and its companion study guide (INL/EXT-07-12535). 

2) The existing training plan for Criticality Safety Engineers assumes a certain level of 
experience and is not adequate for engineers out of college.  The qualification needs to be 
strengthened to help new engineers realize expectations.  
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Introduction

The purpose of the Criticality Safety Program is to ensure appropriate actions are taken to 
prevent and mitigate the consequences of a criticality accident.  The requirements of the 
Criticality Safety Program are documented in Laboratory Requirements Document, LRD-18001, 
“INL Criticality Safety Program Requirements Manual.”  LRD-18001 complies with the 
requirements of 10 CFR 830.204, applicable DOE Orders/Standards, and the 
ANSI/ANS-8-Series Standards.  

A mature and effective criticality safety program requires the involvement of multiple 
organizations.  These organizations include Criticality Safety, Emergency Management, 
Engineering, Fire Protection, Nuclear Operations, Safety Analysis, Safeguards & Security, and 
Training. Because of this multi-organizational involvement, the INL Criticality Safety Program 
relies on, and is part of the Integrated Safety Management System (ISMS).  The Laboratory 
ISMS Program, which includes Criticality Safety, is documented in PDD-1004, “Integrated 
Safety Management System.” The Criticality Safety Program is, in fact, based on the core 
functions and guiding principles of ISMS. 

Management defines the scope of work. The Criticality Safety Engineering Department works 
with line management to analyze the hazards and develop controls for the prevention and 
mitigation of a criticality accident.  Criticality safety evaluations (CSEs) are performed that 
identify and document controls. Criticality Safety Engineering assists line management in the 
implementation of controls and has a program in place to provide feedback and continuous 
improvement, which includes assessments and lessons learned. 

The Criticality Safety Program is built on the first principle of ISMS, “line management is 
responsible for safety.”  A strength of the INL Criticality Safety Program is that line 
management owns, accepts, understands and participates in the criticality safety of their 
operations and facilities.  Criticality Safety Engineering is responsible for developing and 
documenting the requirements for the INL Criticality Safety Program, but the real owners of the 
program are facility (“line”) management.

The Criticality Safety Program (LRD-18001) clearly defines Laboratory, line management, and 
criticality safety engineering responsibilities. LRD-18001 also contains the requirements for 
process evaluation and analysis.  CSEs are prepared, reviewed and approved per Laboratory 
procedures, mainly NS-18201, “Performing and Reviewing Criticality Safety Evaluations.”  
Requirements for fissionable material control and operational procedures are also described in 
LRD-18001.  

The Criticality Safety Program describes the training requirements for fissionable material 
handlers that meet the requirements of ANSI/ANS-8.20, “Nuclear Criticality Safety Training.”  
The Criticality Safety Program contains specific training and qualification for criticality safety 
engineers, facility managers, fissionable material handlers, and Criticality Safety Officers 
(CSOs).
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Annual and periodic criticality safety assessments and reviews are performed to ascertain that 
process conditions have not changed to affect applicable CSEs.  The Criticality Safety Program 
requires these assessments are performed per Laboratory procedures, mainly NS-18202, 
“Criticality Safety Assessments.”  These procedures address the response to deficiencies, control 
violations and infractions. 

Implementation of the INL Criticality Safety Program ensures that all operations with the 
potential for criticality have controls in place to prevent and mitigate the consequence of 
accidental criticality.  

Description

This performance summary addresses the status of the following important elements of the INL 
Criticality Safety Program and fulfills Contract Data Requirements List (CDRL) requirement 
H.20, “Annual Criticality Safety Program performance summary that includes the status of 
assessments, issues, corrective actions, infractions, requirements management, training, and 
programmatic support.”  Each area is addressed in the following sections with supporting 
information included as appropriate.   

Assessments - plans, schedules, and results. 

Issues and Corrective Actions - significant issues and status.

Infractions - discussion of any criticality safety control or limit violation and status of corrective 
actions.

Requirements Management - status of contractual requirement implementation. 

Training - adequacy of training and qualification. 

Programmatic Support – criticality safety evaluations and technical guidance performed in 
support of INL goals and milestones. 
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Assessments

CY 2011

Several criticality safety assessments were performed in 2011.  Contractor assessments were 
scheduled in the Laboratory Integrated Assessment Schedule (IAS) database, which is shown in 
the Appendix.  The scheduled assessments included a Criticality Safety Program Effectiveness 
Review (IAS11711), Criticality Control Area Inspections (IAS11702), a Protection of Controlled 
Unclassified Information inspection (IAS11714), an Assessment of Criticality Safety SQA 
(IAS111705), and this management assessment of the Criticality Safety Program (IAS1236).   

Quarterly assessments were performed by DOE-ID.  The DOE Quarterly assessments use 
elements from DOE-STD-1158, “Self-Assessment Standard for DOE Contractor Criticality 
Safety Programs” and other lines of inquiry.  These lines of inquiry are mainly programmatic in 
nature and derived from ANSI/ANS-8.1, “Nuclear Criticality Safety in Operations with 
Fissionable Material Outside Reactors” and 8.19, “Administrative Practices for Nuclear 
Criticality Safety”.  No significant criticality safety issues were identified in the 2011 DOE-ID 
quarterly assessments.  

Criticality Safety Program Effectiveness Review 

The “Program Effectiveness” assessment (IAS11711) was planned to use LRD-18001, “INL 
Criticality Safety Program Requirements Manual,” for lines of inquiry.  LRD-18001 includes all 
regulatory requirements from the CFR, DOE Orders/Standards, and ANSI/ANS Standards (see 
the Requirement Management section).  The “Program Effectiveness” assessment (IAS11711) 
was planned for the Space and Security Power Systems Facility (SSPSF) at MFC.  The SSPSF 
was designated because a new upgraded DSA (SAR-408) was submitted to DOE-ID in 
September 2009 for review and approval, and was implemented in June of 2011.  The purpose of 
the assessment was to determine the effectiveness of the criticality safety program at the SSPSF.  
Benefits from the assessment include line management becoming more knowledgeable of the 
processes that implement the criticality safety program.  Another benefit derived from the 
Program Effectiveness assessment is that it provides an opportunity for Criticality Safety 
Engineering to improve LRD-18001, i.e., reinforcing requirements and Best Management 
Practices that may need to be improved.  The assessment will identify criticality safety 
requirements applicable to SSPSF operations and the programs and systems that implement the 
requirements, ensuring that these programs are not eroded or lost.  IAS11711 is scheduled to be 
complete December 15, 2011, however conflicting priorities have delayed the start of this 
assessment.  

Criticality Control Area Inspections

The purpose of the annual Criticality Control Area (CCA) Inspections (IAS11702) is to ensure 
that process conditions have not been altered to affect the criticality safety evaluations.  These 
inspections are required by ANSI/ANS 8.1, “Nuclear Criticality Safety in Operations with 
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Fissionable Material Outside Reactors” and 8.19, “Administrative Practices for Nuclear 
Criticality Safety.”  The inspections also include compliance to LWP-18003, “Establishing, 
Operating and Deleting CCAs” and were performed according to NS-18202, “Criticality Safety
Assessments,” and LWP-13740, “Performing Inspections and Surveillances,” and documented 
on checklists (Form 431.03).  There are currently 26 CCAs and all but NRAD were walked 
down.  No conditions were identified that would invalidate a criticality safety evaluation (see 
Inspection information in the Appendix).  Observations corrected immediately included 
information updates to the CCA master-list such as updating names of CSOs/alternates and CCA 
Line Managers.  Issues identified were entered into the ICAMS and include:  

(1)  The inspection at HFEF (CSI11102) determined that a Mass limit CCA located in room 125 
within the HFEF Procedure CCA, be eliminated because the majority of the fissionable material 
has been transferred to another CCA at MFC.  Elimination of the CCA required a revision to the 
HFEF CHCS document, HFEF-OI-1020, which was submitted to HFEF for review, and issued.  

(2)  Criticality Safety Engineering made a recommendation at CITRC CCAs (CSI11105) that the 
Laboratory Instruction (LI) for work in this CCA be revised to reflect moderated fissionable 
equivalent (MFE), which was implemented in several INL facilities in 2010. Homeland Security 
has a project planned, contingent on funding, to conduct detection of fissionable material 
(DTRA-LEU) using active-interrogation at the SOX range.  The MFE definition will have little 
effect on the current inventory.  Criticality Safety has requested to review and approve the LI.   

(3)  The inspection of FMF (CSI11117) identified the need to better define/address the “no 
liquid” moderator control for approved storage in LST-386 and derive the need to control special 
reflectors.  

In addition to the facility inspections, IAS11702 also included a review of all Material Balance 
Areas to determine whether facilities that contain greater than 15 grams of fissionable material 
should be designated as CCAs.  The MBA information provided a list of fissionable material,
custodians, facility, building and location for the following areas: ATR Complex (includes CFA, 
IF town facilities and CITRC), MFC and PBF.  As a result of this review, all MBAs were 
reviewed.  An MBA at CFA-625 containing radioactive sources stored in a cargo container 
used for research experiments was re-evaluated.  The material inventory was previ ously 
evaluated in 2008 (JTT-11-08) and was again determined that a CCA is not necessary per 
LRD-18001 and LWP-18003 requirements.  The MBA review determined that there were no 
areas containing greater than 15 grams of fissionable material that should be designated as 
CCAs.  The results of the CCA inspections are included in the “Assessments” section of the 
Appendix.   

Criticality Safety Software Quality Assurance 

Criticality Safety Software Quality Assurance was assessed (IAS111705) per LWP-13620, 
“Software Quality Assurance.”  The assessment used Form 220.25, which contains 18 lines of 
inquiry.  These included training, configuration control, verification activities and process 
improvements.  The assessment determined that the Criticality Safety Engineering Software is 
compliant to Laboratory Requirements.  Process improvements identified included several 
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editorial improvements to the software quality assurance plan, NS-18211, “Criticality Safety 
Analysis Software,” the procurement of uninterruptible power supplies and another network 
attached storage device.  The completed checklist is attached in the “Assessments” section. 

Protection of Controlled Unclassified Information 

Protection of Controlled Unclassified Information was assessed via an inspection (IAS11714) 
per LWP-11202, “Controlled Unclassified Information Program.”  The assessment used Form 
220.23 for lines of inquiry.  A walk-down of the criticality safety area was performed and three 
organizational members were interviewed.  No issues were identified.  The completed checklist 
is attached in the “Assessments” section of the Appendix.

Summary

The assessments described here were performed according to NS-18202, “Criticality Safety 
Assessments,” and Laboratory procedures such as LWP-13760, “Performing Independent 
Reviews and Assessments.”  NS-18202 was revised and issued in October of 2011.    

Although several issues were identified in the above described assessments, no issues or 
combination of issues indicate an ineffective Criticality Safety Program.  The assessments show 
that an assessment program is important to the overall health and effectiveness of the INL 
Criticality Safety Program.  
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Issues and Corrective Actions

A search of the Laboratory Issues and Corrective Action Management System (ICAMS) was 
performed for criticality safety related issues to determine trends or areas of weakness.  The 
search looked for Issues/Observations (IOs) that were either “open” or “closed” in CY2011.  The 
criticality safety related issues and corrective action items in ICAMS are summarized here and 
listed in the “Issues and Corrective Actions” section of the Appendix.  The listing in the 
appendix includes all criticality safety related 2011 issues and action items (open and closed) 
with ICAM number, title, description, and status.

There are relatively few criticality safety related issues in the ICAMS system.  Most issues are 
actively being resolved.  Many of the issues were identified from Criticality Safety Program 
assessment activities.  There are no issues that are an imminent criticality concern.  The 
important issues are discussed below. 

(1) Criticality Safety Officer Program.  There are two issues that identify improvement in 
the MFC Criticality Safety Officer (CSO) program, particularly the CSO at HFEF.  A 
new CSO was appointed at HFEF with time available to perform expected roles and 
responsibilities.  An improvement was made to the qualification plan for CSOs 
(NS-18204) that requires the Criticality Safety Engineering Manager to interview the 
prospective CSO to validate CSO familiarity/understanding of the facility criticality 
safety program.  Two criticality safety engineers were appointed to assist FCF and HFEF 
operations personnel in understanding their facility programs.  There is one remaining 
action item that requires the Criticality Safety Manager to meet with MFC CSOs and 
discuss criticality safety issues.  To date, half of the CSOs have been contacted.  This 
action is expected to be complete by the end of CY2011.   

(2) Criticality Control Area Issues.  Criticality Control Area inspections resulted in areas 
for improvement at HFEF and FMF.  The definition of moderator in the CHCS at HFEF 
was revised to be specific to hydrogenous liquid.  This issue is closed.  New missions at 
FMF and ZPPR will require special reflector controls.  A criticality safety evaluation was 
completed that defines special reflectors.  Action items remain open to revise the 
criticality controls at FMF and ZPPR.  These actions are scheduled for closure in early 
CY2012. 

(3) Mass Tracking System (MTG) at FCF.  The MTG contains conservative mass factors 
that are used to conservatively implement controls in the absence of analytical data.  An
issue was entered to update the conservative mass factor for salt in the MK-V
electrorefiner.  The processing of FFTF fuel resulted in numerous samples taken of the 
salt during the campaign and analysis of the samples at the Analytical Laboratory.  The 
analysis demonstrated that the process model accurately predicts the plutonium 
concentration.  Criticality Safety engineering issued a report (TEV-1359) recommending 
the actions required to reduce the conservative mass factor from 1.1 to 1.0 for plutonium 
in the MK-V electrorefiner.  The action is complete but the mass factor in the MTG has 
not been modified. 
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(4) Criticality Safety Principles Training.  “Criticality Safety Principles” is a training 
model used for fissionable material handlers, criticality safety officers, system engineers, 
safety analysts, and other disciplines.  This web-based training and its companion study 
guide INL/INT-06-01183 have not been revised since 2006.  A review of comments from 
those who have taken the training and test question performance, has identified areas for 
improvement.  Significant improvements have been made and are in the process of being 
programmed into the training and study guide.  The revisions are expected to be complete 
in early CY2012.  

(5) ATRC Fissionable Material Handler Training.  A 2010 review of the ATRC 
fissionable material handler training identified an area for improvement by creating a 
unique Lesson Plan for ATRC.  The ATRC training was using the documents and 
scenarios for ATR.  A new ATRC specific Lesson Plan was created by ATR training 
personnel with review and concurrence by Criticality Safety Engineering.  This action 
item is closed.

(6) Response to Criticality Alarms (CASs) at MFC.  There are currently four facilities at
MFC with CASs - FCF, FMF, TREAT, and ZPPR.  The CPP-651 project is currently 
planning to have a CAS, but it is not yet installed.  FCF has been shown to be "well 
shielded" and the approved "Upgraded" DSA does not require the CAS.  Criticality in 
TREAT has been shown to be "incredible" with the types of materials allowed and 
implementation of controls.  The "Upgraded" DSA for TREAT does not require a CAS.  
In the very near future there will only be CASs at FMF and ZPPR.  The current response 
to a CAS at MFC is immediate evacuation of the affected facility.  An MFC-wide voice 
announcement states that there is a criticality in the affected facility and directs personnel 
to evacuate.  Affected facility personnel evacuate to a staging area outside the immediate
evacuation zone (12 Rad-in-air boundary).  The Emergency Action Manager (EAM) 
activates the ECC.  Unaffected personnel are trained to "not approach" the affected 
facility but are not required to "TAKE SHELTER."  Personnel in facilities and buildings 
with staging areas stage at the appointed area and prepare to evacuate.  Nuclear facilities 
shutdown important equipment/activities, stage at the appointed area and prepare to 
evacuate.  All facilities/buildings that stage do so no matter how close they are to the 
affected facility.  Nuclear Facilities shutdown their facility, stage and prepare to evacuate 
while personnel outside continue to perform construction work or walk around.  

Criticality Safety Engineering recommended that MFC response to a facility criticality 
alarm include:

a. Immediate evacuation of the affected facility beyond the immediate evacuation 
zone (12 Rad-in-air boundary). 

b. A voice announcement stating that a criticality alarm has occurred in the affected 
facility (the existing voice announcement is adequate). 
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c. Personnel be trained to avoid the affected facility (the fence around FMF and 
ZPPR is adequate to protect personnel) – “MFC access training” (MFC00003) 
should be revised to include this training. 

d. Facilities (other, Radiological and Nuclear) determine whether they have 
processes that need orderly shut-down or curtailment.  Criticality Safety 
Engineering does not believe that ALL facilities should shut-down and stage for 
evacuation (a requirement for TAKE SHELTER), however there may be some 
facilities that wish to respond (e.g., SSPSF may wish to stop/shutdown 
activities/processes for a response to a CAS alarm at ZPPR because of its 
proximity to ZPPR).  Facility Managers should evaluate activities within their 
facilities and determine their response.  “Criticality Alarms at MFC” training 
(MFC00175) should be revised to be consistent with this approach. 

e. No requirement for office/maintenance buildings to stage and prepare for 
evacuation.

f. A revision to the existing EAL that requires “immediate facility evacuation” and 
criteria for determining whether a criticality has occurred.

The recommended actions will require a change to the generic EAL for unplanned 
criticality at MFC and facility specific Emergency Alarm Response procedures. A new 
EAL has been drafted and is under review. 
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Status of Issues Listed in 2010

1) Criticality Safety Engineering has not participated in the evaluation of the fissionable 
material handler training as recommended by LRD-18001, section 3.9.  In addition, the 
criticality accident scenarios are not always a part of the fissionable material handler 
training as required by LRD-18001.  Corrective actions have been identified and listed in 
ICARE (DR 42158) (Action Items 42230, 31 - 37, 39, 40, 41).  This issue predated ICAMS 
and was issued under the ICARE system.  All facility training reviews have been 
completed.   

2) The CSO at HFEF and other MFC facilities does not have adequate resources to perform 
roles/responsibilities.  (IO-004035, Action Item AI-02543).  The Criticality Safety 
Officer (CSO) training was strengthened by requiring the CSO to meet with the Manager 
of Criticality Safety Engineering to ensure facility familiarization.  This item was closed 
in November of 2010.  The final Action Item (AI-02546) to meet with MFC CSOs is 
scheduled to be closed by December 15, 2011.  IO-004035 can then be closed.   

3) Revise the HFEF CHCS to change the definition of "moderator" to "liquid moderator" in 
the next revision. (IO-005849, Action Item AI-02542) The CHCS was revised and this 
action has been closed (May of 2011). 



IAS1236 
INL/EXT-11-23919 

Page 10 of 16 

Infractions

There was one criticality safety violation in 2011.  On January 18, 2011, it was discovered that a 
fuel plate bundle in the Nuclear Materials Inspection and Storage (NMIS) facility exceeded the 
fissionable mass limit, resulting in a technical safety requirement (TSR) violation.  The TSR 
limits fuel plate bundles to 1085 grams U-235, which is the maximum loading of an ATR fuel 
element.  ATR fuel plates vary in width and U-235 loading.  The overloaded fuel plate bundle 
contained 1097 grams U-235 and was assembled under an 1100 gram U-235 limit in 1982 at 
INTEC (CPP-651).  In 2003, the limit was reduced to 1085 grams citing a new criticality safety 
evaluation for ATR fuels.  The fuel plate bundle inventories were not checked for compliance 
prior to implementing the reduced limit.  A subsequent review of the NMIS inventory did not 
identify further violations. 

The overloaded fuel plate bundle was repackaged under an existing handling limit into two 
separate bundles and placed into storage according to TSR loading limits. 

See Occurrence Report NE-ID-BEA-ATR-2011-0003, “Nuclear Materials Inspection and 
Storage (NMIS) Facility Fuel Storage Safety Analysis Report (SAR)-154 Administrative Control 
Limit Exceeded” included in the Appendix.  
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Requirements Management

The INL Criticality Safety Program is organized and well documented.  Other DOE contractors 
contact the INL asking for advice and examples of documents demonstrating compliance.  The 
requirements for the INL Criticality Safety Program are documented in LRD-18001, “INL 
Criticality Safety Program Requirements Manual.”  LRD-18001 contains requirements and 
recommendations that are in compliance with 10 CFR 830.204, DOE Orders, mainly DOE Order 
420.1B, Chapter III. “Nuclear Criticality Safety,” DOE Standards, industry standards, and best 
management practices used at the INL and throughout the DOE complex.  The source 
requirement documents are listed in the “Requirements Management” section.  Following each 
requirement and recommendation in LRD-18001 is a reference in parentheses listing the source 
document(s) or BMP for Best Management Practice.  A unique document was created that 
demonstrates complete requirements roll-down for all source requirements.  This document, 
NS-18210, “Criticality Safety Program Requirements Identification and Implementation 
Document,” has a matrix for each source requirement and a reference to where in the program 
the requirement is implemented.  NS-18210 effectively demonstrates that the program is in 
compliance with all source requirements.  

The majority of criticality safety source requirements are contained in DOE Order 420.1B 
because it invokes all of the ANSI/ANS 8-Series Standards.  In addition to ANSI/ANS 
Standards, DOE Order 420.1B also invokes several DOE Standards, including DOE-STD-3007, 
“Guidelines for Preparing Criticality Safety Evaluations at Department of Energy Non-Reactor 
Nuclear Facilities.”  

DOE Order 420.1B also contains requirements for DOE “Heads of Field Elements” to approve 
the criticality safety program and specific elements of the program, namely, the qualification of 
criticality staff and the method for preparing criticality safety evaluations.  This was 
accomplished by the approval of SAR-400, “INL Standardized Nuclear Safety Basis Manual,” 
Chapter 6, “Prevention of Inadvertent Criticality,” which was first submitted to DOE-ID in 
June, 2006.  Chapter 6 of SAR-400 contains sufficient detail and/or reference to the specific 
DOE and contractor documents that adequately describe the INL Criticality Safety Program per 
the elements specified in DOE Order 420.1B.  The DOE Safety Evaluation Report for SAR-400 
states that the approval of SAR-400 approves the INL Criticality Safety Program.  This 
demonstrates clear DOE approval of the INL Criticality Safety Program.

A new software quality assurance and configuration management plan was issued in 2010.  This 
document meets DOE and Laboratory quality assurance requirements.  Verification and 
validation documentation was completed for the most recent versions of MCNP and SCALE in 
2011.  This effort also addressed new hardware and software.  

A complete list of all INL Criticality Safety Program documents is contained in NS-18209, “List 
of Criticality Safety Program Documents,” and is included in the Appendix.   
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Several criticality safety program documents were improved in 2011.  The program documents 
revised in 2011 include:  

� NS-18202, ”Criticality Safety Assessments”

� NS-18209, “List of Criticality Safety Program Documents” 

� INL/INT-10-19661, “MCNP5 1.51 Verification and Validation for the Criticality Safety 
Analysis Software Application  

� INL/INT-11-22236, “SCALE 6.0 Verification and Validation for the Criticality Safety 
Analysis Software Application 
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Training

Criticality safety training is a strength of the INL program, but there is always room for 
improvement.  Criticality Safety Engineering review of the facility specific training materials 
was identified as a previous issue.  ICARE item DR 42158 was initiated to address this issue.  
Reviews of all fissionable material handler training programs at the INL were scheduled.  To 
date, reviews of the Fuel Conditioning Facility, Fuel Manufacturing Facility, Hot Fuel 
Examination Facility, Nuclear Material Inspection and Storage facility, Radioactive Scrap and 
Waste Facility, Space and Security Power Systems Facility, Transient Reactor Test Facility, Zero 
Power Physics Reactor, Advanced Test Reactor and Advanced Test Reactor Critical facility have 
been completed.  The reviews documented criticality scenarios and identified areas for 
improvement.  These reviews strengthened operator understanding of criticality safety for their 
facilities and minimize violations.  

Criticality Safety training has been developed for many employee positions, including 
fissionable material handlers, facility managers, criticality safety officers, firefighters, and 
criticality safety engineers.

The training for firefighters was introduced to the INL in 2007.  Besides responding to fires, 
firefighters are the first responders to a criticality alarm or accident.  The training (0INL1226, 
“Criticality Safety for Firefighters”) is web-based and includes a companion study guide, 
INL/EXT-07-12074, “Criticality Safety Basics for INL Emergency Responders.”  The training 
explains why fire-fighting restrictions may be in place, provides examples of restrictions, and 
helps first responders learn and recognize the effects of direct neutron/gamma radiation resulting 
from a criticality accident.  Feedback from the firefighters has been very positive.  An update to 
this training module is planned for FY2012 to incorporate comments and improve understanding. 

Fissionable Material Handler training continues to improve at the INL.  Standardized training on 
the principles of criticality safety was developed in 2006 (00INL189, “INL Criticality Safety 
Principles”).  This web-based training is much more efficient for most handlers and provides 
better training than that received previously at some facilities.  Since its inception in 2006, 
hundreds of INL personnel have taken 00INL189.  The study guide that accompanies the 
training, INL/EXT-06-01183, “Criticality Safety Basics for INL FMHs and CSOs,” has been 
well received.  Hundreds of copies of the study guide have been given to FMHs by facility 
management and training personnel.  A review of comments from those who have taken the 
training and test question performance has identified areas for improvement. A major 
improvement effort was planned for FY2011, but was delayed due to emerging work.  Several 
improvements have been made that better address basic physics, more emphasis on parameter 
control factors, and more examples for solid systems rather than solutions.  The changes are 
currently being programmed into the training and the revision is expected to be complete in early 
2012. Facility specific training on new and existing criticality controls was provided by 
Criticality Safety Engineering to operators in classroom settings for FCF, FMF, HFEF, TREAT, 
and ZPPR. 
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Criticality Safety Engineers again provided numerous training sessions for FMHs at MFC.  This 
has been beneficial to both Criticality Safety Engineering and Nuclear Operations.  The 
technicians have learned new concepts, criticality safety engineers have learned more about the 
facilities, and a positive relationship continues to develop between the organizations.   

The criticality safety training for Facility Managers (00INL618, “Criticality Safety Training for 
Facility Managers”) continues to have a positive effect on the Criticality Safety Program.  This 
training focuses on criticality safety roles and responsibilities and has created an ownership role 
in line management that is the strength of the INL Criticality Safety Program.  00INL618 is a 
course taught by the Criticality Safety Engineering Department Manager and results in a positive 
relationship between the organizations.  An update of the training was made in 2011.   

The criticality safety training for Criticality Safety Officers (0INL1134, “INL Criticality Safety 
Officer Training”) has also had a positive impact on the Criticality Safety Program.  This training 
focuses on criticality safety roles and responsibilities for CSOs and creates an ownership role 
within the facility.  0INL1134 is a course taught by the Criticality Safety Engineering 
Department Manager and results in a positive relationship between the Department and the CSO.  
Improvements to 0INL1134 were again made in 2011.  The CSO qualification standard was 
revised in 2010 to require an interview of the trainee by the Criticality Safety Engineering 
Manager.  This change was made to strengthen the CSO’s knowledge and understanding of 
facility specific controls and their implementation.  The CSOs are an extremely important 
element of the INL Criticality Safety Program.  

Criticality safety engineer training and qualification is documented in NS-18203, “Criticality 
Safety Engineer Qualification Plan.”  This qualification was written to, and meets requirements 
of DOE Order 426.2, DOE-STD-1135, “Guidance for Nuclear Criticality Safety Engineer 
Training and Qualification,” and ANSI/ANS-8.26-2007, “Criticality Safety Engineer Training 
and Qualification Program.”  NS-18203 was revised in 2009 to include additional required 
training courses available in the DOE Complex for engineers to attend.  A revision to NS-18203 
was planned for 2011 but did not occur.  Newly hired criticality safety engineers in the 
Department are working on their qualification (QNCRITEG).  The existing plan assumes a 
certain level of experience and is not adequate for engineers out of college.  The qualification 
needs to be strengthened to help new engineers realize expectations.  

A new training module was developed in 2009 by Criticality Safety Engineering to supplement 
MFC training for certified fissionable material handlers (operators).  The training, “Applied 
Science of Criticality Safety,” builds upon the existing training and gives the operators a better 
understanding of criticality accidents and how controls are derived.  The training was 
significantly revised in 2011 to include more accidental criticality information and presented in 
August of 2011. 
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A new training course was developed for the Nuclear Infrastructure Assessment 
and Disablement Team (NIAD). The course was coordinated with National Nuclear Safety 
Administration (NNSA) and included the following topics: 1) Principles of Criticality Safety, 2) 
Criticality Accidents, 3) Criticality safety limits and their use, and 4) Applications.  The training 
was well received by the customer, the U.S. Army.  This training module was revised in 2011 to 
incorporate recovery actions from accidental criticalities and taught to the NIAD in April of 
2011.
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Programmatic Support

The major deliverable of the INL Criticality Safety Engineering Department is performing 
criticality safety evaluations (CSEs) that support work.  There is little need for a criticality safety 
organization if there isn’t a need to handle and store fissionable material.  CSEs derive 
administrative and engineered criticality controls and limits.  The CSEs support changes to 
Documented Safety Analyses (DSAs) and Criticality Control Lists (LST) that document the 
facility specific controls.  

Seventeen CSEs (includes revisions to existing CSEs) were completed in support of ATR 
Complex, MFC and CPP-651 operations.  Other reports were issued for training and software 
qualification and verification.  In addition to these technical reports, all DSA revisions and 
upgrades (TREAT and ZPPR) were reviewed by criticality safety personnel to ensure that CSEs 
were used correctly.  Fifteen CHCS and LST revisions were written and approved in 2011 to 
support new work at MFC (including Inter-facility Transfers, FCF, FMF, HFEF, TREAT, and 
ZPPR facilities).  Many of the revisions involved follow up training of operators by criticality 
safety engineers. 

No new CCAs were created in 20011, but seven new Criticality Safety Officers were appointed, 
trained, and qualified.  There are currently 26 CCAs that are located at ATR Complex, MFC, 
PBF and REC.   

All of the work was planned and scheduled.  A list of documents issued by the Criticality Safety 
Engineering Department is included in the “Programmatic Support” section.  The Criticality 
Safety Engineering Department hired two recent graduates in 2010 and used two subcontractors 
to augment staff in 2011.  The contractors completed their assignments in early 2011, and have 
taken employment elsewhere.  One of those engineers left the INL in 2011.  The existing staffing 
level is projected to be adequate for the projected 2012 workload.   

A significant upgrade was completed for the Criticality Safety Computational Network.  A new 
network storage device and uninterruptible power supplies were installed.  This equipment 
greatly reduced the effort to manage the system.  In addition, a new more powerful workstation 
with multiple processors was procured and installed.  This system was needed to support the 
computational intensive criticality alarm detector and accident evaluations for ZPPR and 
CPP-651.  The latest versions of SCALE and MCNP were installed and verified for the network.  
The latest version of SCALE was used for burnup calculations in support of the EBR-II fuel 
returns from INTEC.  

The INL Criticality Safety Engineering Department met all commitments and supported all 
Laboratory milestones.  2011 was a very successful year.   
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Integrated Assessment 
Schedule for Criticality Safety 

2011 
  



Current Assessment Schedule
AS ID IAS11714 - Protection of Controlled Unclassified Information 

Risk Level:
Low

Risk Description: Performing Organization:
W310 - CRITICALITY 
SAFETY ENGINEERING

Assessment Lead:
Taylor, Joseph Todd

Resp Mgr:
Taylor, Joseph Todd

AC:
French, Mary Ellen

Assessment Type:
Inspection

Scheduled Start:
10/07/2010

Scheduled End:
09/30/2011

Report Date:
09/21/2011

Status:
Closed

Rqrd:
Y

Facility:
REC/WCB

Assessed Organization:
W300 - Nuclear Safety Engineering 

Work Evolution 
Observation:

No 

AS ID IAS11702 - Criticality Control Area (CCA) Inspections 

Risk Level:
Low

Risk Description: Performing Organization:
W310 - CRITICALITY 
SAFETY ENGINEERING

Assessment Lead:
Taylor, Joseph Todd

Resp Mgr:
Taylor, Joseph Todd

AC:
French, Mary Ellen

Assessment Type:
Inspection, Surveillance

Scheduled Start:
10/11/2010

Scheduled End:
09/30/2011

Report Date:
09/29/2011

Status:
Completed

Rqrd:
Y

Facility:
REC Labs
MFC
ATR Complex

Assessed Organization:
C000 - Nuclear Science & Technology 
GC00 - MFC Nuclear Operations
D000 - National & Homeland Security 
GB00 - ATR Programs

Work Evolution 
Observation:

No 

AS ID IAS11711 - Criticality Safety Program Effectiveness Review 

Risk Level:
Moderate

Risk Description: Performing Organization:
W310 - CRITICALITY 
SAFETY ENGINEERING

Assessment Lead:
Taylor, Joseph Todd

Resp Mgr:
Taylor, Joseph Todd

AC:
French, Mary Ellen

Assessment Type:
Independent

Scheduled Start:
10/18/2010

Scheduled End:
12/15/2011

Report Date: Status:
Planned

Rqrd:
Y

Facility:
MFC
MFC/SSPSF

Assessed Organization:
GC00 - MFC Nuclear Operations

Work Evolution 
Observation:

No 



AS ID IAS111705 - Assessment of Criticality Safety SQA 

Risk Level:
Moderate

Risk Description: Performing Organization:
W310 - CRITICALITY 
SAFETY ENGINEERING

Assessment Lead:
Taylor, Joseph Todd

Resp Mgr:
Taylor, Joseph Todd

AC:
French, Mary Ellen

Assessment Type:
Inspection

Scheduled Start:
08/26/2011

Scheduled End:
09/30/2011

Report Date:
09/29/2011

Status:
Closed

Rqrd:
Y

Facility:
REC Other

Assessed Organization:
W300 - Nuclear Safety Engineering 

Work Evolution 
Observation:

No 

AS ID IAS1236 - Criticality Safety Program Performance Review (CDRL) 

Risk Level:
Low

Risk Description: Performing Organization:
W310 - CRITICALITY 
SAFETY ENGINEERING

Assessment Lead:
Taylor, Joseph Todd

Resp Mgr:
Taylor, Joseph Todd

AC:
French, Mary Ellen

Assessment Type:
Management

Scheduled Start:
10/03/2011

Scheduled End:
12/23/2011

Report Date: Status:
Planned

Rqrd:
Y

Facility:
Lab-wide

Assessed Organization:
G600 - Nuclear Safety Engineering 
W300 - Nuclear Safety Engineering 

Work Evolution 
Observation:

No 

5 record(s).



IAS11702 
“Criticality Control Area 

Inspections”
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IAS11714 
“Protection of Controlled 
Unclassified Information” 







IAS111705
“Assessment of Criticality Safety 

Software Quality Assurance (SQA)” 
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Criticality Safety ICAMS 
Issues/Actions

  



  
ICAMS Issues/Observations 2011

Trackin
g 
Number Condition or Problem Title

Date 
Identif
ied

Current 
Phase

Issue 
Type

Significan
ce of 
Problem Source Type Source Title

IO-011577

Revise the HFEF CHCS (HFEF-OI-1020) to 
incorporate Room 125 Mass Limit CCA into the HFEF 
Procedure CCA 6/1/11 Closed Observation

Company : Assessment or 
Review CCA Inspection CSI11102

IO-004035

The CSO at HFEF and other MFC facilities does not 
have adequate resources to perform 
roles/responsibilities 8/6/10

Corrective Action 
Implementation Observation

Unplanned Observation 
(Internally Identified)

Eric Papaioannou's Unplanned 
Observations

IO-014767

CCA Inspection at FMF identified need to clarify "no 
liquid" control for approved storage and clarify special 
reflectors. 8/23/11

Corrective Action 
Implementation Observation

Company : 
Surveillance/Inspection IAS11702 CCA Inspections

IO-008085 MTG Conservative Mass Factors May Need Updating 1/4/11
Corrective Action 
Implementation Observation Adverse

Unplanned Observation 
(Internally Identified)

Mass Limit Alert from the FCF 
Mass Tracking System

IO-008017
Revise 00INL189, "Criticality Safety Principles' web-
based training. 12/17/10

Corrective Action 
Implementation Observation

Company : Assessment or 
Review

2010 Annual Criticality Safety 
Program Performance Summary

IO-005849
Revise the HFEF CHCS to change the definition of 
"moderator" to "liquid moderator" in the next revision. 9/14/10 Closed Observation

Company : Assessment or 
Review

Criticality Control Area (CCA) 
Annual Inspections

IO-008380

No assessment has been scheduled in FY11 for the 
QL-2 application, Criticality Safety Analysis 
application (EA ID: 229224). 12/16/10 Closed Observation

Company : Management 
Assessment

Adequacy and Effectiveness of the 
Site Wide Implementation of 
Software Quality Assurance 
Program

IO-007770

Criticality Safety Engineering should define, or 
discontinue INL use of, the phrase "favorable 
geometry". 12/8/10 Closed Observation

Company : Assessment or 
Review

Review of ATR and ATRC Facility 
Criticality Safety Training Materials 
- VLP-04-10

IO-007798

Criticality Safety Engineering should review LRD-
18001 for the appropriateness of including 
"heterogeneity" as a factor to be included in FMH 
training. 12/8/10 Closed Observation

Company : Assessment or 
Review

Review of ATR and ATRC Facility 
Criticality Safety Training Materials 
- VLP-04-10

IO-005819 HFEF CSO too busy to perform duties. 9/14/10 Closed Observation
Unplanned Observation 
(Internally Identified)

2010 Annual Criticality Safety 
Program Performance Summary

IO-007763

ATRC-specific training is needed that specifically 
addresses ATRC safety basis documents, controls, 
bases for controls, and criticality accident scenarios 
that differ from ATR documents, controls, bases, and 
scenarios. 12/8/10 Closed Observation

Company : Assessment or 
Review

2010 Annual Criticality Safety 
Program Performance Summary

IO-007808

ATR training should review training qualification 
criteria lists in TRAIN and the qualification checklist 
items on-the-job training and initial qualification 
checklists for adequacy. 12/8/10 Closed Observation   

Company : Assessment or 
Review

2010 Annual Criticality Safety 
Program Performance Summary

IO-008016 Revise NS-18202, "Criticality Safety Assessments" 12/17/10 Closed Observation
Company : Assessment or 
Review

2010 Annual Criticality Safety 
Program Performance Summary

IO-012409
The Emergency Voice Announcement System at MFC 
is Less than Adequate 7/11/11 Open Observation Adverse

Unplanned Observation 
(Internally Identified) Initial Notification Report (INR)



                                            ICAMS Action Items 2011

Action 
Item 
Number

I/O 
Number

Responsible 
Manager Actionee

Date 
Assign
ed

Due 
Date Title Action Description Objective Evidence

Date 
Action 
Completed

AI-02546 IO-004035

W310 - Criticality Safety 
Engineering Issues 
Management Group J T. Taylor 11/16/10 12/20/11

Strengthen CSO 
Program

Interview all CSOs at MFC to verify 
understanding of tracking significant 
quantities of fissionable material and 
discuss pertinent facility specific issues. Letter documenting meetings.

AI-03686 IO-008017

W310 - Criticality Safety 
Engineering Issues 
Management Group

Valerie L. 
Putman 2/23/11 6/30/12

Revise 00INL189 
"Criticality Safety 
Principles" web-
based training

Revise 00INL189 "Criticality Safety 
Principles" web-based training with 
improvements to strengthen fissionable 
material handler training.

Launch new version of 
"Criticality Safety Principles" 
web-based training.   

AI-05417 IO-011577

W310 - Criticality Safety 
Engineering Issues 
Management Group

Charles E. 
Stuart 7/22/11 9/30/11

Revise the HFEF 
CHCS

Revise the HFEF CHCS to include Room 
125.

Room 125 will be absorbed 
into the HFEF Procedure 
CCA and eliminated as a 
Mass Limit CCA on the 2011 
Master CCA List. 11/8/11

AI-06348 IO-008017

W310 - Criticality Safety 
Engineering Issues 
Management Group J T. Taylor 10/17/11 3/31/12

Revise Study 
Guide INL/EXT-06-
01183

Revise Study Guide INL/EXT-06-01183, 
"Criticality Safety Basics for INL FMHs and 
CSOs"

Provide draft copy of 
document to EDMS   

AI-06349 IO-014767

W310 - Criticality Safety 
Engineering Issues 
Management Group J. T. Taylor 10/17/11 12/23/11

Issue CSE that
defines special 
reflectors

Issue criticality safety evaluation that 
defines special reflectors

eCR report submitted to 
EDMS 11/10/11

AI-06350 IO-014767

W310 - Criticality Safety 
Engineering Issues 
Management Group J T. Taylor 10/17/11 2/28/12

Provide a draft of 
revised LST-386 to 
Operations

Provide a draft of revised LST-386, "Fuel 
Manufacturing Facility Criticality Control 
List", to Operations to incorporate special 
reflector definition and resolution to "no 
liquids" definition.

Revised draft copy of LST-
386

AI-06371 IO-008017

W310 - Criticality Safety 
Engineering Issues 
Management Group

Andrea B. 
Hoffman 10/17/11 3/31/12

Revise INL/EXT-
06-01183

Review LRD-18001 for the 
appropriateness of including 
"heterogeneity" as a factor to be included 
in FMH training.

Revise Section 4.1.7 in 
INL/EXT-06-01183 "Criticality 
Safety Basics for INL FMHs 
and CSOs" and address the 
terms "homogeneity" and 
"heterogeneity"   

AI-04855 IO-008085
GC00- INL MFC 
Nuclear Operations

P. J. 
Sentieri 5/27/11 9/30/11

Complete a TEV on 
the MkV 
Electrorefiner

Complete a TEV/ECAR that provides a 
basis to establish a value for the plutonium 
in the MK-V ER based upon the analytical 
data and process knowledge that will allow 
the return of two batches of condensate. Attach TEV 11/2/11

AI-005740 IO-009673
GC00- INL MFC 
Nuclear Operations

Andrea B. 
Hoffman 8/24/11 7/2/12

Revise LRD-18001 
for clarification 
periodic verification 
of CAS

Review ANSI  Series 8 standards for CAS 
requirements and discuss issue with J. T. 
Taylor and the FMF cognizant system 
engineer (Charlie Lahm)

Revise LRD-18001 to clarify 
requirements for periodic 
testing of the entire FMF 
CAS. Provide any follow-on 
recommendations to revise 
MFC FMF CAS Testing 
procedures, as applicable, to 
the CSE.

AI-003737 IO-008016

W310 - Criticality Safety 
Engineering Issues 
Management Group

Andrea B. 
Hoffman 12/17/10 9/1/11

Revise NS-18202 
"Criticality  Safety 
Assessments" 

Laboratory assessment procedures have 
significantly changed and NS-18202 has 
not been revised since 2006. Revised procedure on EDMS. 10/17/11



                                            ICAMS Action Items 2011 (continued)

Action 
Item 
Number

I/O 
Number

Responsible 
Manager Actionee

Date 
Assign
ed

Due 
Date Title Action Description Objective Evidence

Date 
Action 
Completed

AI-02543 IO-004035

W310 - Criticality Safety 
Engineering Issues 
Management Group

Andrea B. 
Hoffman 11/16/10 11/3/10

Modify/strengthen 
Criticality Safety 
Officer Training

The Facility Familiarization Form for the 
CSO qualification process has been 
revised to include an approval sign-off of 
the Criticality Safety Manager.

Revised NS-18204, 
"Criticality Safety Officer 
Qualification Plan" (rev. 3) 
issued on EDMS. 11/3/10

AI-02547 IO-004035

W310 - Criticality Safety 
Engineering Issues 
Management Group J T. Taylor 11/16/10 7/1/11

Strengthen CSO 
Program

Resolve the CSO inadequacy issues at 
FCF and HFEF.

JTT letter documenting 
results. 9/26/11

AI-02542 IO-005849

W310 - Criticality Safety 
Engineering Issues 
Management Group

Charles E. 
Stuart 11/16/10 5/31/11

Revise HFEF 
CHCS

Revise HFEF CHCS to change the 
definition of "moderator" to "liquid 
moderator" in the next revision.

Copy of the revised CHCS on 
EDMS 5/24/11

AI-03687 IO-008428

W310 - Criticality Safety 
Engineering Issues 
Management Group

V. L.  
Putman 2/23/11 6/1/11

Develop new 
criticality safety 
training for SSPSF.

Review criticality safety training developed 
to implement new DSA for SSPSF.

New training developed to 
implement new controls 
contained in revised DSA for 
SSPSF. 4/21/11

AI-04790 IO-007808

GB61 - Veryl Kirkpatrick 
Issues Management 
Group Skeen Blair 10/27/11 11/30/11

Ensure SD-11.1.25, 
PDD-105 and qual 
checklists 
adequately include 
criticality safety 
training 
requirements.

Review ATR Operations qualification
checklists to ensure they meet 
requirements for Criticality Safety training.  
Review the training qual paths (TRAIN) for 
the various ATR operations positions to 
ensure they meet criticality safety training 
requirements.

Lotus notes email to Issues 
Management documenting 
the results of the review. 11/15/11

AI-04791 IO-007763

GB61 - Veryl Kirkpatrick 
Issues Management 
Group Skeen Blair 10/27/11 12/15/11

Develop an ATRC 
specific criticality 
safety lesson plan 
similar in scope to 
ATR Criticality 
Safety Lesson Plan 
TRA00013.

Include a discussion on SAR/TSR-192 
criticality controls and bases for the 
controls.  Discuss the various accident
scenarios, their associated controls and 
bases.

Complete and approve the 
lesson plan to issues 
management. 11/15/11

AI-01932 IO-005496

W310 - Criticality Safety 
Engineering Issues 
Management Group

V. L.  
Putman 10/6/10 12/31/10

ATR/ATRC facility 
criticality safety 
training 
review/assessment

Review ATR and ATRC facility criticality 
safety training materials and provide 
consolidated criticality scenarios if 
necessary.

E-mail or report detailing the 
results of the review. 12/10/10

AI-06360 IO-012409

GC83-Fuel Mgmt Dept 
Issues Management 
Group J. T. Taylor 10/17/11 1/31/12

Evaluate EAR/EAL 
for Criticality at 
MFC

For a criticality at MFC, 1) Evaluate the 
EAL against facility EAR's for consistency, 
2) Correct the EAL (if required) and 
provide guidance to revise facility 
EARs/ONRIs to provide consistency for a 
criticality at MFC. 

JTT-03-2011 "Response to 
Criticality Alarms at MFC" 12/8/11
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Occurrence Report 
NE-ID—BEA-ATR-2011-0003
“Nuclear Materials Inspection 
and Storage (NMIS) Facility 
Fuel Storage Safety Analysis 

Report (SAR)-154 
Administrative Control Limit 

Exceeded” 
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NE-ID--BEA-ATR-2011-0003 NOTIFICATION

Occurrence Report
After 2003 Redesign

Advanced Test Reactor

(Name of Facility)
Category "A" Reactors

(Facility Function)
Idaho National Laboratory Battelle Energy Alliance, LLC

(Site) (Contractor)
Name: SCHUEBERT, EDMOND J
Title: ATR Operations Facility Manager Telephone No.: (208) 533-4246

(Facility Manager/Designee)
Name: OWENS, MARJORIE A 
Title: ATR OPERATIONS FACILITY ADMINISTRATI Telephone No.: (208) 533-4563

(Originator/Transmitter)
Name: E. Bruce Criswell Date: 01/19/2011

(Authorized Classifier (AC))
1. Occurrence Report Number: NE-ID--BEA-ATR-2011-0003  

Nuclear Materials Inspection and Storage (NMIS) Facility Fuel Storage Safety Analysis 
Report (SAR)-154 Administrative Control Limit Exceeded 

  2. Report Type and Date: NOTIFICATION 

Date Time
Notification: 01/19/2011 18:56 (ETZ)
Initial Update: (ETZ)
Latest Update: (ETZ)
Final: (ETZ)

3. Significance Category: 2 

  4. Division or Project: ATR Programs

5. Secretarial Office: NE - Nuclear Energy, Science and Technology



  6. System, Bldg., or Equipment: Nuclear Materials Inspection and Storage (NMIS)

7. UCNI?: No

  8. Plant Area: NMIS

9. Date and Time Discovered:     01/17/2011    16:53  (MTZ)

10. Date and Time Categorized:     01/18/2011    18:20  (MTZ)

11. DOE HQ OC Notification: 

Date Time Person Notified Organization
NA NA NA NA

12. Other Notifications: 

Date Time Person Notified Organization

01/18/2011 20:00 
(MTZ) B. Boston DOE-ID

13. Subject or Title of Occurrence:  

Nuclear Materials Inspection and Storage (NMIS) Facility Fuel Storage Safety Analysis 
Report (SAR)-154 Administrative Control Limit Exceeded 

14. Reporting Criteria: 

3A(2) - Any violation or noncompliance of a Hazard Category 1, 2, or 3 nuclear facility's 
Technical Safety Requirement (or Operational Safety Requirement) Limiting Control Setting, 
Limiting Condition for Operation, Administrative Control, or Surveillance Requirement.  

Exception: An event consisting solely of a surveillance test performed after the prescribed 
surveillance period, and in which the equipment was found to be capable of performing its 
specified safety function. (See separate criterion for late surveillance tests below).

15. Description of Occurrence: 

On January 17, 2011, a Criticality Safety Engineer was performing a review of the NMIS fuel 
storage inventory in support of the next NMIS SAR update. After summing the data of fuel 
plates stored in one location, a discrepancy was noted between the inventory data and the 
approved fuel list (SAR-154-6A) requirements. This potential issue was reported to the Facility 
Manager at 1653. 



At 1330 on January 18, 2011, the Facility Manager entered the NMIS to review the NMIS fuel 
storage database. This is a different database than the one reviewed by the engineer at a different 
location. It was verified that one bundle of Advanced Test Reactor (ATR) fuel element plates 
appears to have more than the allowed amount of fuel in this configuration.  

SAR-154-6A, Revs. 0 (April 2003) through 6 (March 2010), specify a maximum number of 
plates containing a maximum quantity of fuel which is less than the value used prior to this SAR 
revision. If plates of more than one size number are included, they must be in their nested order. 
The cited Criticality Safety Evaluation (CSE) model ATR fuel with a maximum quantity of fuel 
per element based on the element design specifications.

The plates arrived at the Idaho National Laboratory (INL) from Rockwell International (Canoga 
Park, CA) in December 1982. It is likely that these plates have been in the same bundle since 
receipt because, with the exception of their plate size numbers, the sequential plate serial 
numbers indicate they belong in the same element, had fabrication reached that stage. It is not 
known who assembled this particular bundle (NMIS personnel, Chemical Processing Plant (CPP) 
personnel, or the shipper) or when. The fuel plates were stored at a storage facility at a different 
site location during the NMIS vault modification which allowed a higher fuel limit.

NMIS preparations to take back the fuel from CPP-651 included changing NMIS limits to be 
consistent with CPP-651 limits for plate-bundles. (SAR-36, Rev. 2, March 1990). The 
operational safety requirements (OSR) did not change with respect to the fuel limit afterwards. 
SAR-36, the NMIS SAR which predates NMIS SAR 154, refers to a higher fuel limit in some 
manner in each of its revisions since 1997. DOP 7.11.4, Rev. 1 (April 1997), required personnel 
assembling plate-bundles verify compliance with OSR mass limits, which it quotes. 

The implementation of SAR-154-6A, Rev. 0 in April 2003 did not include a requirement to 
verify mass limits of all fuel storage locations in the NMIS to comply with the new CSE model 
and reduced fuel gram limit.

16. Is Subcontractor Involved? No

17. Operating Conditions of Facility at Time of Occurrence: 
Normal conditions at NMIS facility. 

18. Activity Category:  
      03 - Normal Operations (other than Activities specifically listed in this Category) 

19. Immediate Actions Taken and Results:  
Appropriate levels of BEA management and DOE-ID were notified of this event. 



Declared a Technical Safety Requirement (TSR) violation of TSR-154 specific administrative 
control 5.154.1. 

A critique of this event is planned during the week of 24 January 2011.  

20. ISM:

21. Cause Code(s):

22. Description of Cause:  

23. Evaluation (by Facility Manager/Designee):  

24. Is Further Evaluation Required?: No

25. Corrective Actions
Local Tracking System Name: ICAMS 

26. Lessons Learned:

27. Similar Occurrence Report Numbers:  

28. User-defined Field #1:
GB10  

29. User-defined Field #2:

30. HQ Keyword(s): 

01C--Inadequate Conduct of Operations - Violation of Authorization Basis Elements
01J--Inadequate Conduct of Operations - Criticality Procedure Noncompliance
12L--EH Categories - Nuclear Criticality Safety Concern
14E--Quality Assurance - Work Process Deficiency

31. HQ Summary: 



On January 17, 2011, a Criticality Safety Engineer was performing a review of the NMIS fuel 
storage inventory in support of the next NMIS SAR update when, after summing the data of fuel 
plates stored in one location, a discrepancy was noted between the inventory data and the 
approved fuel list (SAR-154-6A) requirements. This potential issue was reported to the Facility 
Manager. On January 18, the Facility Manager entered the NMIS to review the NMIS fuel 
storage database. This is a different database than the one reviewed by the engineer at a different 
location. It was verified that one bundle of Advanced Test Reactor (ATR) fuel element plates 
appears to have more than the allowed amount of fuel in this configuration. A Technical Safety 
Requirement (TSR) violation of TSR-154 specific administrative control 5.154.1 was declared. 
A critique of this event is planned during the week of January 24.  

32. DOE Facility Representative Input:

33. DOE Program Manager Input:
(tab)
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Source Requirement Documents in LRD-18001 (2011) 

10 CFR, Section 830.204 Nuclear Safety Management  

ANSI/ANS-8.1,1998, (R2007),“Nuclear Criticality Safety in Operations with Fissionable 
Materials Outside Reactors”

ANSI/ANS-8.3-1997, (R2003), “Criticality Accident Alarm System” 

ANSI/ANS-8.5-1996, (R2002), “Use of Borosilicate-Glass Raschig Rings as a Neutron Absorber 
in Solutions of Fissile Material”

ANSI/ANS-8.6-1983, (R1988) (R1995), (R2001), “Safety in Conducting Subcritical Neutron-
Multiplication Measurements in Situ”

ANSI/ANS-8.7-1998, “Guide for Nuclear Criticality Safety in the Storage of Fissile Materials”

ANSI/ANS-8.10-1983 (R1988) (R1999) (R2005), “Criteria for Nuclear Criticality Safety 
Controls in Operations with Shielding and Confinement” 

ANSI/ANS-8.12-1987,  (R2002), “Nuclear Criticality Control and Safety of Plutonium-Uranium 
Fuel Mixtures Outside Reactors”

ANSI/ANS-8.14-2004, “Use of Soluble Neutron Absorbers in Nuclear Facilities Outside 
Reactors

ANSI/ANS-8.15-1981, (R1987) (R1995), (R2005), “Nuclear Criticality Control of Special 
Actinide Elements”

ANSI/ANS-8.17-2004, “Criticality Safety Criteria for the Handling, Storage and Transportation 
of LWR Fuel Outside Reactors”

ANSI/ANS-8.19-2005,” Administrative Practices for Nuclear Criticality Safety”

ANSI/ANS-8.20-1991, (R1999) (R2005), “Nuclear Criticality Safety Training” 

ANSI/ANS-8.21-1995, (R2001),”Use of Fixed Neutron Absorbers in Nuclear Facilities Outside 
Reactors” 

ANSI/ANS-8.22-1997, “Nuclear Criticality Safety Based on Limiting and Controlling 
Moderators” 

ANSI/ANS-8.23-1997, “Nuclear Criticality Accident Emergency Planning and Response” 

ANSI/ANS-8.24-2007, “Validation of Neutron Transport Methods for Nuclear Criticality Safety 
Calculations”

ANSI/ANS-8.26-2007, “Criticality Safety Engineer Training and Qualification Program”



DOE Order 420.1B, “Facility Safety,” Chapter III “Nuclear Criticality Safety,” 12-22-06 

DOE Order 5480.19, “Conduct of Operations Requirements for DOE Facilities,” Change 2, 
10-23-01 

DOE-STD-1135-99, “Guidance for Nuclear Criticality Safety Engineer Training and 
Qualification,” September 1999 

DOE-STD-3007-2007, “Guidelines for Preparing Criticality Safety Evaluations at Department of 
Energy Non-Reactor Nuclear Facilities,” February 2007

NS-18211, “Criticality Safety Analysis Software,” October 2010

INL/INT-10-19661, “MCNP5 1.51 Verification and Validation for the Criticality Safety 
Analysis Software Application,” October 2011 

INL/INT-10-19660, “MCNP5 1.40 Verification and Validation for the Safety Analysis Software 
Application,” October 2011 

INL/INT-11-22236, “SCALE 6.0 Verification and Validation for the Criticality Safety Analysis 
Software Application,” November 2011 















































Reports Issued in 2011
Author Report Number Title Date

J. J. Plowman   
P. J. Sentieri

INL/INT-07-13228
Rev. 1

Criticality Safety Evaluation for the Handling, 
Storage and Inter-Facility Transfer of SNL 
Transport Canisters Housing Test Assemblies

01/19/11

J. J. Plowman INL/INT-11-21023 Criticality Safety Evaluation of SNL Transport 
Canisters in ZPPR or FMF Vault

02/03/11

C. E. Stuart INL/INT-09-15665
Rev. 3

Criticality Safety Evaluation of the Uranium 
Holdup in the Equipment Filters at FMF 

02/17/11

C. E. Stuart EDF-6824

Rev. 3

Criticality Safety Evaluation for Handling 
Fissionable Material Containers at the Fuel 
Manufacturing Facility (FMF)

02/17/11

P. J. Sentieri INL/INT-11-21186 Use of the Hydraulic Actuated Cutter in the Fuel 
Conditioning Facility (FCF) 

03/02/11

N. J. Schira INL/INT-11-20982 Criticality Safety Evaluation for the DTRA Low-
Enriched Uranium Inspection Object 

03/17/11

J. J. Plowman  
V. L. Putman

INL/INT-11-21441 Criticality Safety Evaluation for the Storage of 
the IPNS Source Cask

03/21/11

J. T. Taylor INL/INT-11-21528

Rev. 1

Criticality Safety Implementation Strategy for 
the Metal Waste Form Furnace in HFEF

04/06/11 
07/27/11 

C. E. Stuart ECAR-1486

Rev. 1

Rev. 2

Criticality Safety Evaluation for the Storage and 
Handling of EBR-II Fuel Bottles in the Fuel 
Conditioning Facility at MFC

04/20/11

08/11/11 

11/30/11 

L. M. Montierth

V. L. Putman

INL/INT-11-22236

Rev. 1

SCALE 6.0 Verification and Validation for the 
Criticality Safety Analysis Software Application

05/26/11 
11/07/11 

C. E. Stuart INL/INT-09-15364
Rev. 2

Criticality Safety Evaluation for the Fuel 
Accident Condition Simulator (FACS) Furnace 
in the Hot Fuel Examination Facility (HFEF)

06/28/11

P. J. Sentieri TEV-1234 Technical Evaluation for the Receipt and 
Processing of Alpha Gamma Hot Cell Material at 
FCF

07/13/11



Reports Issued in 2011
Author Report Number Title Date

C. E. Stuart ECAR-1508 Criticality Safety Evaluation for the Storage of 
Fissionable Material in Mk-II and Cold Line 
Birdcages

08/19/11

C. E. Stuart ECAR-1526 Criticality Safety Evaluation for the Storage of 
FFTF Fuel Elements in FAB Birdcages and 
Model 60 Containers 

08/19/11

W. W. Scates ECAR-1550 Criticality Alarm System Evaluation for the Zero 
Power Physics Reactor Facility

08/19/11

V. L. Putman ECAR-1652 RSWF Criticality Scenarios with a Concrete 
Shield Plug 

08/25/11

N. Zhang ECAR-1610 Criticality Safety Evaluation for the TREAT 
Reactor Building

08/31/11

W. W. Scates EDF-6478

Rev. 3

Criticality Dose Evaluation for the Fuel 
Manufacturing Facility

10/31/11

L. M. Montierth

V. L. Putman

INL/INT-10-19661
Rev. 1

MCNP5 1.51 Verification and Validation for the 
Criticality Safety Analysis Software Application

10/26/11

L. M. Montierth INL/INT-09-15366
Rev. 1

Criticality Safety Evaluation for the Inter-Facility 
Transfer of PSCs in the HFEF-5 Cask

11/01/11

P. J. Sentieri TEV-1359 Technical Evaluation for Condensate to Return 
to the Mk-V ER at FCF

11/02/11

N. J. Schira 
N. Zhang 

ECAR-1711 Criticality Safety Evaluation of Fissionable 
Material Equivalency Factors

11/10/11

W. W. Scates ECAR-1718 Criticality Alarm System Evaluation for 
CPP-651 

TBD

W. W. Scates ECAR-1720 Criticality Safety Evaluation for Building 
CPP-651 

TBD

C. E. Stuart ECAR-1721 Criticality Safety Evaluation for the Storage of 
Fissionable Material in Type 7A Drums

TBD


