
CHAPTER4.0 

INTEGRATED SAFETY ANALYSIS (ISA) 

4.1 ISA PROGRAM STRUCTURE 

The Columbia Fuel Fabrication Facility (CFFF) develops and maintains an Integrated 
Safety Analysis (ISA) and ISA Summary for the site. The ISA is a systematic analysis to 
identify facility and external hazards and their potential for initiating accident sequences, 
the potential accident sequences, their likelihood and consequences, and the Items Relied 
On For Safety (IROFS). The CFFF ISA and ISA Summary provide a description of the 
equipment and facilities which are used to protect the health and minimize danger to life 
or property. 

The CFFF "Baseline Integrated Safety Analysis (!SA) and !SA Summary Handbook" 
provides details describing the key features and practices for ( 1) the conduct of a baseline 
ISA of the plant site and structures, (2) baseline system ISAs of plant operations, and (3) 
preparation of ISA summaries. It defines team organization and skills, analytical rules 
and assumptions, techniques, and deliverables required to enable an analysis to be 
performed. The document embraces all aspects of the CFFF ISA Plan and Schedule 
submitted to, and approved by, NRC staff in accordance with Section 70.62(c)(3)(i) of 
the Part 70 regulation. The original handbook and subsequent revisions are approved by 
the Regulatory Component Senior Manager. 

In general, the ISA provides: 

• a description of the structures, equipment, and process activities at the facility, 
• an identification and systematic analysis of hazards at the facility, 
• a comprehensive identification of potential accident/event sequences that would 

result in unacceptable consequences, and the expected magnitudes and likelihoods 
of those sequences, 

• an identification and description of safety systems that are relied upon to limit or 
prevent potential accidents or mitigate their consequences; and, 

• an identification of management measures taken to ensure the availability and 
reliability of identified safety systems. 

The ISA is written in an appropriate level of detail for the complexity of the process and 
identifies radiological hazards related to possessing and processing licensed material at 
the CFFF as well as chemical hazards of licensed material and hazardous chemicals 
produced from licensed material. The ISA includes facility hazards that could affect the 
safety of licensed materials. The ISA also identifies potential accident sequences caused 
by process upset situations and credible external events. 

The CFFF has selected the Hazard and Operability Analysis (HAZOP) method as the 
primary tool for conducting process hazard analyses on chemical operations. What-
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if/checklist analysis, Failure Modes and Effects Analysis (FMEA), Fault Tree/Event 
Tree, Loss of Protection Analysis (LOPA) or other generally recognized process hazards 
analysis methods may also be used, as applicable. When methods other than those 
identified are used, they will be consistent with NUREG-1513. 

The ISA is performed by a team consisting of members with expertise in the safety 
disciplines being evaluated and with members familiar with the process, engineering, and 
operations involved. The team is supported by a member knowledgeable in the process 
hazard analysis techniques being used. The ISA Summary is generated from information 
extracted directly from the ISA. Updates to the ISA's and the ISA Summaries are 
performed by individuals with the same levels of expertise as the original team members. 

A cross-reference of ISA Activities with 10 CPR Part 70 Regulatory Citations, NUREG-
1520 Chapter 3 guidance, and the CFFF ISA Handbook is summarized in Table 4.1. 
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Table 4.1 Cross-Reference of Integrated Safety Analysis Activities 

NUREG-
10 CFR Part 70 Regulatory 1520, 

ISA Activity Citation Chapter 3 CFFF Handbook 
Prepare site description 70.65(b )(1) 3.4.3.2(1) 1.3.1 
Prepare facility description 70.65(b )(2) 3.4.3.2(2) 1.3.2 
Describe monitoring and 70.65(b)(4) 3.4.3.2(4C) 1.3.4 
alarms 
Describe compliance with 70.64 (if applicable) 3.4.3.2(4D) 1.3.5 
baseline design criteria 
Describe ISA methods 70.65(b )(5) 3.4.3.2(5) 7.1.1 

9.2 
Define ISA Team 70.65(b )(5) 3.4.3.2(5) 7.1.2 
requirements and describe 
ISA Team 
Define consequences of 70.65(b)(4) 3.4.3.2(4) 7.1.3 
interest and consequence 
categories 
Define quantitative standards 70.65(b )(7) 3.4.3.2(7) 7.1.3 
for acute chemical exposure 
Define frequency categories 70.65(b )(9) 3.4.3.2(9) 7.2.3 
Develop process description 70.65(b )(3) 3.4.3.2(3) 2.0 
Compile process safety 70.62(b) 3.4.3.1 5.0 
information 
Identify hazards 70.65(b )(3) 3.4.3.2(3) 7.1.5 
Conduct hazards analysis -- -- 7.1.6 
Describe Safety Significant 70.65(b)(6) 3.4.3.2(6) 7.2.5 
Controls (SSCs) designated as 
Items Relied On For Safety 
(IROFS) 
Demonstrate compliance with 70.65(b )( 6) 3.4.3.2(4) and 7.2.4 
10 CPR 70.61 (6) 
Describe management 70.65(b)(4) 3.4.3.2(4B) 7.2.5 
measures and (6) 
List sole IROFS 70.65(b )(8) 3.4.3.2(8) 7.2.6 

An ISA begins as a Baseline Document. This document identifies equipment and 
operations presenting hazards, and the control features that are relied upon for protection 
of the environment, and the health and safety of facility employees and the neighboring 
public. Any subsequent changes to the analyzed system are controlled by the CFFF 
Configuration Management Program and/or an electronic procedure management 
process. Configuration control data packages for such changes are linked to their 
respective Baseline ISAs which, taken together, provide a substantially complete "living" 
framework of the facility safety basis that is maintained on the CFFF site. 

An ISA Summary (1) presents key aspects of the ISA in sufficient detail to enable an 
independent overview of the subject systems, and (2) provides reasonable assurance that 
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operation of these systems will not lead to situations that would exceed the performance 
requirements specified in Section 70.61 of the 10 CFR Part 70 regulations. ISA 
Summaries are submitted to the NRC and are updated as appropriate to reflect any safety
significant changes. Sections 70.64 and 70.65 of the 10 CFR Part 70 regulations provide 
specific requirements for the content of the ISA Summary. These requirements are 
summarized as key components of the CFFF ISA Summary in Table 4.2. 

Table 4.2 CFFF ISA Summary Key Components 

1. A general description of the site characteristics and building structures, with 
emphasis on those factors that could affect safety. (Site and Structures ISA only. 
Other ISAs will reference this section as applicable.) 

2. A general description of the facility with emphasis on those areas that could affect 
safety, including an identification of the controlled area boundaries. (Site and 
Structures ISA only. Other ISAs reference this section as applicable.) 

3. Concise description of each process analyzed in the ISA in sufficient detail to 
understand the theory of operation; and, for each process, the hazards that were 
identified in the ISA and a general description of the types of accident sequences. 

4. Demonstration of compliance with the performance requirements of lOCFR 
70.61, including a description of management measures, monitoring and alarms, 
and other facility safety systems. 

5. A description of the ISA Team, qualifications, and the methods used to perform 
the ISA. 

6. A description of each SSC selected as an Item Relied On For Safety (IROFS), in 
sufficient detail to understand its function in relation to compliance with the 
performance requirements of lOCFR 70.61. 

7. A description of the quantitative standards used to assess the consequences of 
acute chemical exposure to licensed materials or chemicals produced from 
licensed materials that are on site, or expected to be on site. 

8. A list of the SSCs designated as IROFS that are the sole item preventing or 
mitigating an accident sequence that exceeds the performance requirements of 
10CFR 70.61. 

9. A description of the definitions of unlikely, highly unlikely, and credible as used 
in the evaluations in the ISA. 
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4.1.1 The Handbook 

The "Baseline Integrated Safety Analysis (ISA) and ISA Summary Handbook" consists of 
the following sections: 

4.1.1.1 Site and Structures 
This section describes the methodology for preparing a description of the site with 
emphasis on those factors that could affect safety (e.g., meteorology, seismology, etc.) 
and a description of the CFFF structures with emphasis on those areas that could affect 
safety, including an identification of the controlled area boundaries and facility safety 
systems (e.g., moderation control barriers, emergency alarms, etc.). Information 
developed in accordance with this section is presented in appropriate parts of the ISA 
Summary. 

4.1.1.2 Process Description 
This section describes the methodology for preparing a description of normal operation as 
it relates to each defined system. Information developed in this section, in conjunction 
with process theory and process equipment information, is presented in appropriate parts 
of the ISA Summary. 

Process description information typically includes a narrative outline of the system 
equipment controls, with text references that detail normal operating boundaries (e.g., 
compositions, concentrations, flows, safety-significant sampling, etc.). Information such 
as schematic representations (flow diagrams) of the system, equipment interconnections, 
material types, or safety-related alarms/interlocks might be included if needed to present 
a clear understanding of process flows; but, the details concerning such items are 
included in other appropriate parts of the Baseline IS A. 

4.1.1.3 Process Theory 
This section describes the methodology for preparing a narrative description of the 
normal process operating parameters in sufficient detail to understand the theory of 
operation. Process theory information includes (1) the ranges of conditions expected, (2) 
the hazards of the process, and (3) a general description of the types of accident 
sequences that could potentially occur. Descriptions of upset conditions that have 
potential for exceeding safety limits are typically included. References documenting the 
sources of the theory are also typically included. 

4.1.1.4 Process Design and Equipment 
This section describes the methodology for documenting the dimensions, construction 
materials, and design configuration of lines and vessels of each defined system. A 
narrative description of system transfer interconnections and a tabulation of relevant 
reference drawings are typically included. 
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4.1.1.5 Drawings and Procedures 

This section describes the methodology for contributing to a compilation of the process 
safety information that will be maintained on site for use by the team of individuals 
pe1forming a system's Process Hazard Analysis (PHA), identifying Safety Significant 
Controls (SSCs) designated as Items Relied On For Safety (IROFS), performing safety 
analyses, and/or quantifying the risk of accident scenarios. 

4.1.1.6 Safety Analyses 

This section describes the methodology for performing safety analyses in support of the 
Baseline ISA. First, each system is independently evaluated by environmental protection, 
radiation safety, nuclear criticality safety, fire safety, and chemical safety functions. 
Then, to complete the analysis process, all applicable safety functions deliberate as a 
group to optimize safety controls and to provide recommendations to cognizant 
management for review and disposition. 

4.1.1.7 Process Hazard Analysis and Accident Sequence Evaluation 

This section describes the methodology for performing the Process Hazard Analysis 
(PHA) part of the ISA. The PHA is used to systematically identify and assess hazards, in 
order to evaluate the potential internal, external, and natural events that could cause 
identified hazards to develop into accidents. 

This section also describes the methodology for analyzing credible accident sequences 
that have potential to result in intermediate or high consequence events. The purpose of 
analyzing these accident sequences is to identify the Items Relied on for Safety (IROFS) 
that ensure operations at the facility can meet the performance requirements specified in 
Section 70.61 of the 10 CFR Part 70 regulations. All accident sequences identified in the 
PHA that have an unmitigated consequence that is intermediate or high are carried 
forward for evaluation. This evaluation determines the severity of an accident's 
consequence on a linear scale from 0 (low) to 6 (high), and the overall likelihood of the 
accident's occurrence on a logarithmic (base 10) scale from 1 (not unlikely) to -4 (highly 
unlikely). The accident sequence risk evaluation process is summarized in Figure 4.1 and 
Table 4.3. 
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Accident Sequence 
Generation 
" Fault Tree 

Figure 4.1 

Consequence Analysis 

" Estimate Consequence 
for Accident Sequence 

" Accident Flow 
Diagram 

1---!11> (Table 7.1) 
Unmitigated 
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" 
Consequences High or 
Intermediate? 

l No 

STOP 
Accident Sequence Below 

Consequence Threshold for this 
Process 

Accident Sequence Risk Evaluation Process 

Yes 

Likelihood analysis 

" Accident Sequence 
Estimate Likelihood 
for Elements (Tables 
7.2 and 7.3) 

" Unmitigated Accident 
Sequence Credible 

1 No 

STOP 
Accident Sequence Below 

Consequence Threshold for this 
Process 
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Yes 

Risk Analysis 

" Assign 
Consequence Score 
(Table 7.1) 

" Assign Likelihood 
Scores (Tables 7.2 
and 7.3) 

" Risk Acceptable? 

l 
No 

UN ACCEPT ABLE RISK 
To Be Made Acceptable 

Yes 
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Performance 
Score Requirement 

0 Greater than or 
equal to 1 00 rem 
dose equivalent to 
a worker, and/or 

6 
0 Greater than or 

equal to ERPG-3 
chemical exposure 
to a worker, and/or 

0 Greater than or 
equal to 25 rem 
dose equivalent to 
the offsite public, 
and/or 

0 Greater than or 
equal to 30 
milligrams soluble 
uranium intake by 
the offsite public, 

5 
and/or 

0 Greater than or 
equal to 40 
milligrams soluble 
intake of uranium 
by a worker, and/or 

0 Greater than or 
equal to ERPG-2 
chemical exposure 
to the offsite public 
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Quality 
Level 

A, B or 
Ccrit 

(see 
note 4) 

Table 4.3 Risk Evaluation Table 

Chemical Consequence Fire Consequence 

Effects from Chemical Effects from Fire 
Qualitative Descriptor 

Hazards Exposure1 Hazards Exposure1 

Very High Acute chemical exposure Fire that could cause 
to an individual from commensurate 

Multiple fatalities licensed material or radiological, chemical, 
hazardous chemicals or criticality 
produced from licensed consequences 
material that could cause 
death to multiple workers 
or permanently disable a 
member of the public at 
the site boundary 

High Acute chemical exposure Fire that could cause 
to an individual from commensurate 

Fatality or multiple licensed material or radiological or chemical 
permanent health effects hazardous chemicals consequences 

produced from licensed 
material that could 
endanger the life of the 
worker or lead to 
irreversible or other 
serious long-lasting health 
effects to a member of the 
public at the site boundary 

Initial Submittal Date: 17 Dec 2014 
Revision Submittal Date: 

Criticality Radiological 
Consequence Consequence 
Effects from Effects from 

Criticality Hazards Radiological Hazards 
Exposure Exposure 

Occurrence of a Lethal radiation dose 
criticality 

N/A Lethal radiation dose 
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Performance 
Score Requirement 

" Greater than or 
equal to 25 rem 
dose equivalent to 
a worker, and/or 

.. Greater than or 
4 equal to ERPG-2 

chemical exposure 
to a worker, and/or 

.. Greater than or 
equal to 5 rem dose 
equivalene to the 
offsite public, 
and/or 

.. Greater than or 
equal to ERPG-1 
chemical exposure 
to the offsite 
public, and/or 

" Greater than or 
equal to 10 
milligrams soluble 
intake of uranium 
by the offsite 

3 public, and/or 
.. Greater than or 

equal to 30 
milligrams soluble 
intake of uranium 
by a worker, and/or 

0 A 24 hour average 
release of 
radioactive 
material greater 
than or equal to 
5,000 times Table 
2, Appendix B, 10 

Docket No. 70-1151 
License No. SNM-1107 

Quality 
Level 

B or 
Ccrit 

Chemical Consequence Fire Consequence 

Effects from Chemical Effects from Fire Qualitative Descriptor 
Hazards Exposure1 Hazards Exposure1 

Intermediate Acute chemical exposure Fire that could cause 
to an individual from commensurate 

Permanent loss of licensed material or radiological or chemical 
function/limb or multiple chemicals produced from consequences 
lost-time injuries a licensed material that 

could lead to irreversible 
or serious long-lasting 
effects to a worker or mild 
transient health effects to a 
member of the public at 
the site boundary 

Medium Chemical accident that Fire that could cause 
could result in exceeding commensurate 

Restricted/lost-time work radiological criteria radiological or chemical 
injury or multiple consequences 
medical treatment cases 

Initial Submittal Date: 17 Dec 2014 
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Criticality Radiological 
Consequence Consequence 
Effects from Effects from 

Criticality Hazards Radiological Hazards 
Exposure Exposure 

N/A Exposure of worker or 
member of the public 
substantially in excess of 
10 CFR 20 limits 

Loss of double Exposure of worker or 
contingency protection member of the public in 

excess of 10 CFR 20 
limits 
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Chemical Consequence Fire Consequence Criticality Radiological 
Consequence Consequence 

Performance Quality Effects from Chemical Effects from Fire Effects from Effects from 
Score Requirement Level Qualitative Descriptor Hazards Exposure1 Hazards Exposure1 Criticality Hazards Radiological Hazards 

Exposure Exposure 
CFR20 
radioactivity 
release3 outside the 
restricted area, 
and/or 

0 Loss of nuclear 
criticality safety 
double contingency 
protection 

2 
1 c Anticipated process upset consequences that are controlled and remediated by licensed safety programs 
0 

1 Does not include plant conditions that result in an occupational risk, but do not affect the safety of licensed radioactive materials. 
2 From exposure of a hypothetical individual at the site boundary, due to an airborne radioactivity release to the environment. 
3 Concentration of radioactivity in liquid released to ground water on site or surface water off site. 
4 See Section 3.3.2 for determination of quality level. Controls associated with Nuclear Criticality Safety Double Contingency Protection are quality level Ccrit 
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4.1.1.8 License Compliance Verification 

This section conducted during development of the Baseline ISA describes the 
methodology for identifying any License Commitments specific to the defined system, 
and for documenting that applicable commitments were reviewed during the safety 
analyses of the system and were confirmed to be properly addressed. 

4.1.1.9 Appendices (Optional) 

This section describes methodologies useful for development of supporting information 
for each defined system. Topics addressed may include: 

(a) Consequence analyses; 
(b) PHA methods; 
(c) Reducing fault trees to accident sequences; 
(d) Data sources and calculation methods; 
(e) Example analyses for accident sequence risk estimation using the fault tree 

approach; 
(f) Example analyses for accident sequence risk estimation using the accident 

flow diagram approach; 
(g) Nuclear criticality safety parametric studies; 
(h) Checklists; and, 
(i) Risk ranking Integrated Safety Analyses. 

4.1.1.10 ISA Review Form 

This section describes the methodology for documenting results of the group 
deliberations to optimize safety controls and to provide any consensus recommendations 
to cognizant management for review and disposition. 

4.1.1.11 Photographs (Optional) 

This section conducted during development of the Baseline ISA describes the 
methodology for inclusion of photographs used by the ISA Team in developing the ISA 
or the ISA Summary. 

4.1.1.12 Preparation of ISA Summaries 

This section describes the methodology for preparing ISA Summaries for submittal to the 
NRC. The ISA Summary provides information to the NRC that provides reasonable 
assurance that the CFFF has performed a systematic evaluation of facility hazards and 
has identified credible accident sequences, Items Relied on for Safety (IROFS) and 
management measures that satisfy the performance requirements specified in Section 
70.61 of the 10 CPR Part 70 regulations. The ISA Summary also provides information to 
demonstrate that credible accidents that result in a release of licensed material, a nuclear 
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criticality event, or any other exposure to radiation resulting from the use of licensed 
material, that exceed the criteria stated in 10 CFR 70.61, are "unlikely" or "highly 
unlikely" to occur, as appropriate. Accident sequences having unmitigated consequences 
that will not exceed the performance requirements, once identified as such, are not 
reported in the ISA Summary. 

4.1.2 The ISA 

The Integrated Safety Analysis (ISA) is developed in accordance with methods 
acceptable to Columbia Fuel Fabrication Facility (CFFF) management, as documented in 
the Handbook and approved procedures. Depending on when a specific system ISA was 
developed during the multiyear CFFF ISA development process, any specific ISA may or 
may not embrace a given activity described in the Handbook. However, if a given 
activity was embraced, it was performed as described. A notable exception to this 
latitude is Handbook Subsection 7.2 (Accident Sequence Evaluation). Subsection 7.2 
activities are defined within this license application and are therefore performed in 
accordance with the license application requirements for each ISA. 

The ISA documents a comprehensive identification of potential accident I event 
sequences that would result in radiological hazards from possessing and processing 
licensed material, and in chemical hazards of licensed material and hazardous chemicals 
produced from licensed material, including the consequences with expected magnitudes 
and likelihoods of occurrence. 

Table 4.4 is the Risk Analysis Table from the Handbook, and represents the acceptance 
criteria used in the ISA Documents. The criteria for determining the indices for the 
likelihood of initiating events and IROFS failures are defined in Table 4.5 and Table 4.6 
which are extracted from the Handbook. 

Docket No. 70-1151 
License No. SNM-1107 

Initial Submittal Date: 17 Dec 2014 
Revision Submittal Date: __ _ 

Page No. 67 
Revision No. 0.0 



Table 4.4 Risk Analysis Table 

Overall Likelihood of Accident 
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BELOW SEVERITY THRESHOLD 

= Risk Zone 1 (Does not meet performance criteria; unacceptable risk for continued operation) 

Risk Zone 2 (Meets performance criteria but unacceptable risk for long-term operation) 

= Risk Zone 3 (Meets performance criteria; acceptable risk) 

Note: When the overall likelihood is calculated quantitatively in units of "events per year," the exponent 
of the likelihood value is used. That is, for an event calculated to occur 4x10-5

/ year, the overall 
likelihood index is -5. 
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Table 4.5 Occurrence Rate Scores for Initiating Events Analysis 

Score1 Occurrence Rate Qualitative Description and/or Example of Prevention Mechanism 

1 1/month Expected to occur regularly during plant lifetime; prevention ineffective 

0 l/year 
Expected to occur occasionally during plant lifetime; prevention by a trained 
operator performing a non-routine task 

-1 1110 years 
Expected to occur sometime during plant lifetime; prevention by a trained 
operator performing a routine task 

-2 1/100 years 
Not expected, but might occur during plant lifetime; prevention by a functionally 
tested hardware and/or software system 

Not expected to occur during plant lifetime; prevention by an inspected passive 
-3 111,000 years device, or a functionally tested hardware and/or software system with trained 

operator backup 

Physically possible (credible) but not expected to occur; prevention by two 
-4 1110,000 years independent, redundant methods or systems each functionally tested (consistent 

with double contingency protection and control) 

Not credible (events determined to be not credible are those events that are not 

-5 -
expected to be possible, based upon generally accepted physical or engineering 
principles; if an initiating event is determined to be not credible, then further 
analysis of the accident sequence progression is not necessary) 

1 If detection and correction systems are in place to detect and correct the failure that 
results in the initiating event before the accident progresses to the ultimate 
consequences, then the index score may be lowered by one. This is acceptable since 
detection and correction will limit the amount of time that the system remains in the 
failed state. This may be applied only to frequency scores of 1, 0, -1, or -2. 

Table 4.6 

Index Failure 
Score Probability 

0 l 
-1 0.1 

-2 0.01 

-3 0.001 

-4 0.0001 
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Failure Probability for Protective Mechanisms 

Qualitative Description or Example of Protection Mechanism 

No protection or extremely weak protection 
Protection by a trained operator performing a non-routine task 

Protection by a trained operator performing a routine task, or a functionally 
tested active safety device 

Protection by an inspected passive safety device, or a functionally tested active 
safety device with trained operator backup. 

Protection by two independent, redundant safety methods or systems each 
functionally tested (consistent with double contingency protection) 
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4.1.2.1 System ISAs 

Baseline ISAs for the following systems make up the CFFF ISA: 

(a) Site and Structures; 
(b) Plant Ventilation; 
(c) Chemicals Receipt, Handling, and Storage; 
(d) Nuclear Material Storage; 
(e) ADU Conversion; 
(f) ADU Bulk Powder Blending; 
(g) Pelleting; 
(h) ADU Fuel Rod Manufacturing; 
(i) Burnable Absorber Fuel Processing; 
U) Burnable Absorber Fuel Rod Manufacturing; 
(k) Erbia; 
(1) Final Assembly; 
(m) Scrap Uranium Processing; 
(n) UF6 Cylinder Washing; 
(o) Safe Geometry Dissolver; 
(p) Solvent Extraction; 
(q) Uranyl Nitrate Bulk Storage Tanks; 
(r) Hoods and Containment; 
(s) URRS Wastewater Treatment; 
(t) Low Level Radioactive Waste Processing; and, 
(u) Laboratories. 

4.1.3 The ISA Summary 

The Integrated Safety Analysis (ISA) Summary is developed in accordance with 10 CFR 
Part 70 regulations and methods acceptable to Columbia Fuel Fabrication Facility (CFFF) 
management, as documented in the Handbook and approved procedures. 

4.1.3.1 ISA Summary Content 

The ISA Summary includes the following information: 

(a) Site 

The site description focuses on those factors that could affect safety, such as 
geography, meteorology (e.g., high winds and flood potential), seismology, 
demography, and nearby industrial facilities and transportation routes. 

(b) Facility 

The facility description focuses on features that could affect potential accidents 
and their consequences. Examples of such features include facility location, 
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facility design information, and the location and arrangement of structures on the 
facility site. 

(c) Processes, Hazards, and Accident Sequences 

The process description addresses each process that was analyzed as pmt of the 
ISA. This description also includes a discussion of the hazards (and interactions 
of hazards) for each process and the accident sequences that could result from 
such hazards, and for which the unmitigated consequences could exceed the 
performance requirements of 10 CFR 70.61. 

(d) Demonstration of Compliance with 10 CFR 70.61 

For each applicable process, the following information, developed in the ISA, is 
presented to demonstrate compliance with the performance requirements of 10 
CFR 70.61: 

1. Postulated consequences and comparison to the consequence levels 
identified in the performance requirements, as well as information (such as 
inventory and release path factors) suppmting the results of the 
consequence evaluation. 

2. Information showing how CFFF established the likelihoods of accident 
sequences that could exceed the performance requirements of 10 CFR 
70.61. 

3. Information describing how designated Items Relied on for Safety 
(IROFS) protect against accident sequences that could exceed the 
performance requirements of 10 CFR 70.61. 

4. Information on management measures applied to IROFS. 
5. Information on how the criticality monitoring requirements of 10 CPR 

70.24 are met. 
6. When applicable, how the baseline design criteria of 10 CFR 70.64 are 

addressed. 

(e) Team Qualifications and ISA Methods 

A discussion of the ISA Team's qualifications and ISA methods used is 
presented. Specific examples of the application of ISA methods is included as 
necessary to demonstrate appropriate selection and use. 

(f) List of Items Relied on for Safety (IROFS) 

The Items Relied on for Safety are listed and described in sufficient detail to 
understand their safety functions. The preventive, mitigative, or other safety 
function of each IROFS is characterized along with the conditions under which 
the item is relied upon for safety. 
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4.1.3.2 

(g) Chemical Consequence Standards 

Site specific quantitative standards (i.e., ERPG levels) are identified for assessing 
the chemical consequences specified in 10 CFR 70.61. 

(h) List of Sole IROFS 

Any Item Relied on for Safety that is the only control for preventing or mitigating 
an accident, for which the consequences could exceed the performance 
requirements of 10 CFR 70.61, is listed and described. 

(i) Likelihood Definitions 

The ISA Summary includes definitions of the terms "credible", "unlikely", and 
"highly unlikely", as used in the ISA. 

ISA and ISA Summary Maintenance 

The ISAs and ISA Summary are maintained current through implementation of the 
Configuration Management program described in Section 3.1 of this License Application 
and in accordance with 10CFR70.72. All subsequent changes that might affect the 
Baseline ISA are reviewed by the same safety disciplines that were involved in 
preparation of the Baseline ISA. If safety analyses are required for the change, they are 
performed to the current standards required for the Baseline ISA. Summary details of the 
change, including required approvals, are documented on a Configuration Change 
Control Form that is maintained as record associated with the applicable Baseline ISA, 
thus providing a substantially complete "living" framework for the facility safety basis. 

New or additional IROFS will be designated and appropriate management measures will 
be applied if necessary resulting from the evaluation of configuration control changes to 
the facility or its operation. Existing IROFS and the management measures associated 
with them will be evaluated for adequacy if they are impacted by configuration changes 
to ensure that the risk associated with a previously analyzed accident sequence remains 
acceptable and to designate additional or different IROFS, if necessary. 

ISA Summaries are submitted to the NRC Licensing Staff, and are maintained as current, 
stand-alone documents. Whenever CFFF regulatory management makes a decision to 
approve a substantive change to the ISA Summary, this requires NRC pre-approval under 
10CFR70.72. The NRC Licensing Project Manager is apprised, and an amendment 
request is submitted. Whenever the CFFF makes a change to the ISA Summary that does 
not require NRC pre-approval under 10CFR70.72, changed pages to update the ISA 
Summary are submitted to the NRC annually, within 30 days after the end of the calendar 
year during which the change occurred. 
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CHAPTER5.0 

RADIATION SAFETY PROGRAM 

5.1 RADIATION SAFETY PROGRAM STRUCTURE 

The Columbia Fuel Fabrication Facility (CFFF) maintains a Radiation Safety Program 
for the site. A primary purpose of the Radiation Safety Program is to assure that 
exposure of workers to radiation and radioactive materials is kept As Low As Reasonably 
Achievable (ALARA). 

5.2 RADIATION SAFETY PROGRAM 

Definitions: 

5.2.1 The Derived Airborne Concentration (DAC) and Annual Limit on Intake (ALI) 
referenced in this Chapter, and used to calculate Committed Dose Equivalent 
(CDE) or Committed Effective Dose Equivalent (CEDE), are based on the dose 
coefficients in ICRP Publication No. 68. 

ALARA: 

5.2.2 The Columbia Fuel Fabrication Facility (CFFF) implements and maintains a 
Radiation Safety Program which assures that exposure of workers to radiation and 
radioactive materials is kept As Low As Reasonably Achievable (ALARA). 

5.2.3 The Regulatory Component maintains occupational exposure and exposure to 
members of the public ALARA by: 

• Establishing an ALARA committee, whose membership consists of 
Radiation Protection, Environmental Safety, other EH&S personnel, 
operations managers, and/or professionals, as needed. The ALARA 
committee will meet at least annually to set goals, implement required 
changes and review ALARA performance indicators as listed in 
Section 3.6.2.3 of this License Application. The ALARA committee 
will ensure radiation exposures do not exceed 10 CFR Part 20 limits 
under normal operations. 

I;} Generating specific ALARA requirements and goals. 
I;} Including ALARA requirements in operating procedures. 
I;} Assigning responsibility and authority for implementing ALARA 

requirements to first level managers. 
• Incorporating and approving ALARA considerations in the design of 

new or modified facilities and equipment. 
• Including ALARA principles and requirements in required training 

sessions. 
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5.2.4 The appropriate Senior Component Manager, whose level of reporting and 
independence from operations is described in Section 2.1.1.3(b) of this License 
Application, maintains oversight of the CFFF commitment to ensure exposures to 
radiation and radioactive materials remain As Low As Reasonably Achievable 
(ALARA). 

5.2.5 Short-term ALARA progress is tracked by the Regulatory Component through a 
formal quarterly evaluation. This is reported to the ALARA committee and 
management, as appropriate. 

5.2.6 Long-term ALARA progress is tracked by the Regulatory Component through a 
formal annual evaluation and documentation of the performance indicators listed 
in Section 3.6.2.3 of this License Application. The results of this evaluation are 
reported to the ALARA committee and management, as appropriate. 

5.2.7 The annual ALARA evaluation and report are used to satisfy the 
10CFR20.1101(c) requirement for annual review of radiation protection program 
content and implementation. 

Radiation Work Permits: 

5.2.8 A Radiation Work Permit (RWP) is required for all temporary configuration 
changes (including approval duration) and for all work for which safety 
requirements are not specifically covered by an approved procedure and one or 
more of the following conditions are met: 

(a) Release of detectable contamination outside of a Contamination 
Controlled area might result in contamination of personnel or 
equipment. 

(b) The average local concentration of radioactive contaminants is 
predicted to exceed 50-percent of Derived Air Concentration (DAC). 

(c) The deep dose equivalent is predicted to exceed 100 millirem in a 
week. 

(d) The Total Effective Dose Equivalent is predicted to exceed 10-percent 
of the 1 OCFR20 limit. 

5.2.9 The RWP contains the following requirements and information: 

• Personnel Qualification forms 

• Procedure lists 
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e Approved Personnel List 

• EH&S Operations Surveillance forms 

e Copy of Configuration Control form 

• Installation package 

• Specific protection requirements as determined by the regulatory 
component. 

5.2.10 The RWP is posted at the work site. 

5.2.11 Only personnel who have completed required safety trammg and are on the 
approved personnel list are assigned to work under an RWP. 

Ventilation Systems: 

5.2.12 Ventilation control systems are installed and used whenever they are determined 
to be required by the Radiation Safety Function, based on measurements or 
evaluations. 

5.2.13 Ventilation systems are designed and operated to assure adequate control of 
radioactive dust and particulate. They are monitored and corrected as needed on a 
routine basis specified by the Radiation Safety Function. Air flows are typically 
maintained from non-chemical process areas to chemical process areas. 
Whenever adverse air flows are detected, corrective actions are taken as soon as 
practicable. 

5.2.14 During work operations, ventilation systems, servicing primary enclosures where 
uncontained radioactive material is handled, provide minimum face velocities of 
100-linear feet per minute. All enclosure velocities are tested quarterly; and all 
systems which fail to meet the velocity criteria are either corrected immediately or 
tagged out of service until corrected. 

5.2.15 Gloveboxes or similar enclosures are used when containment by conventional 
ventilation hoods is not possible or is not practical. 

• These systems are designed and operated at a negative pressure with 
respect to room air, unless positive pressure is specifically approved 
by the Radiation Safety Function. 

• These systems are equipped with instrumentation for measuring 
differential pressure. 

• The operability of instrumentation is checked periodically. 

5.2.16 When positive pressure enclosures are required for a purpose specifically 
approved by CFFF management, they are designed and operated according to 
control criteria approved by the Radiation Safety Function, including monitoring 
on a routine basis. The following criteria apply: 
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e The gloveboxes are designed for high integrity containment and 
moisture control. 

e The gloveboxes are operated at a nominal positive internal pressure; 
and, in-plant air sampling is used to verify containment of radioactive 
material. 

e Internal atmospheres are continuously re-circulated through HEP A 
filters. 

e Alarms are provided to indicate when pressure exceeds the pre-set 
positive pressure limit. 

e An interlock, or other pressure relief device, is provided to exhaust the 
glovebox with a sufficient factor of safety to ensure its continuing 
integrity. 

5.2.17 Ventilation hoods and gloveboxes are constructed primarily of metal, and use 
glass and/or UL fire rated plastic for viewing areas. UL-586 high efficiency 
particulate air filters are used for radiological purposes. 

5.2.18 Ventilation ducts are designed to minimize accumulations of radioactive material, 
and are inspected on a frequency commensurate with the potential for 
accumulation. 

5.2.19 Exhausts from hoods, gloveboxes, and similar enclosures are passed through 
HEP A filtration that is monitored on a routine basis to assure they meet maximum 
differential pressure limits approved by the Radiation Protection Function. The 
HEP A filters are replaced using one or more of the following criteria: 

e A routine schedule 
e Airborne radioactive concentrations 
e Hood velocity 
e Differential pressure (8 inches of water for negative pressure 

systems and 4-inches of water for positive pressure systems) 
e Particulate penetration 

5.2.20 Exhausts from re-circulating process-air cleaning systems either have their HEP A 
filters penetration tested, or are sampled for airborne radioactive concentrations 
on at least a quarterly basis. Maintenance is performed on systems found to 
exceed 25-percent Derived Air Concentration (DAC). 

5.2.21 The effectiveness of final HEPA filters, in process ventilation equipment and 
containment systems, is determined by in-situ testing using particulate penetration 
methods or other means approved by the Radiation Safety Function. The testing 
is performed following each filter change. 

5.2.22 Adequacy of containment and ventilation controls is determined by continuous air 
sampling. Action levels are approved by the Radiation Safety Function. 
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Air Sampling: 

5.2.23 Areas where exposure to airborne radioactive material is a risk are monitored 
using air sampling. 

• Air samplers used to estimate operator Committed Effective Dose 
Equivalent are located in or around the worker's breathing zone. 

• Air samplers used to monitor the effectiveness of containment and/or 
ventilation are located where they will detect deterioration in these 
controls. 

5.2.24 The breathing zone representativeness for fixed or portable air samplers is: 

• Determined in accordance with Section 3 of Regulatory Guide 8.25, 
"Air Sampling in the Workplace". 

• Confirmed at least annually or whenever substantive changes are 
made, in accordance with Section 3 of Regulatory Guide 8.25. 

5.2.25 Air samples are changed out on a frequency specified by the Radiation Safety 
Function. 

• Fixed air samplers are typically changed out at least once each 
working shift during normal operations, unless area airborne 
concentrations justify a less frequent schedule. 

e Samples are allowed time for natural activity to decay and are 
analyzed on measurement equipment calibrated with sources traceable 
to national standards. 

• Samples suspected of reflecting elevated airborne events are counted 
as soon as practicable for investigation purposes. 

• Lapel samples are used to supplement and/or test fixed samples. 

5.2.26 If the radioactivity concentration outside a containment structure exceeds 250 
percent DAC for a single sample collected for a minimum of eight hours or if the 
monthly average for a sample location exceeds 100 percent DAC, special 
sampling and/or an investigation should be conducted. 

5.2.27 All new operations, or substantive modifications to existing equipment are 
evaluated to assess the need for air sampling. 

5.2.28 Air flow measurement devices on air samplers are routinely verified for proper 
adjustment and proper operation by the Radiation Safety Function. 
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Contamination Control: 

5.2.29 Contamination surveys are performed to assure that maximum acceptable limits 
are not exceeded. Maximum acceptable limits and minimum survey frequencies 
for floors and other readily accessible surfaces are specified in Figure 5.1. 

Figure 5.1 Contamination Survey Limits and Frequencies 

AREA TYPE ALPHA ACTIVITY MINIMUM 
ON SMEAR* FREQUENCY 

Change Rooms, and 50 Weekly 
Eating!V ending Areas 

Clean Area 200 Monthly 

Contamination Controlled Area 5000 Biweekly 

*Units of Disintegrations-Per-Minute Per 100-Square-Centimeters 

5.2.30 Approved smear measurement techniques are used to survey floors and other 
readily accessible surfaces. The following criteria apply to contamination 
surveys: 

0 All new operations are subject to increased surveillance. 
0 Average contamination is based on areas not greater than 10-square 

meters. 
0 Decontamination is required within three working shifts whenever the 

average contamination exceeds the limits. 
0 Decontamination is required immediately whenever the average 

contamination exceeds five times the limit. 
0 Decontamination is required immediately whenever the contamination 

is found in clean areas. 
0 Verification surveys are performed to assure decontamination 

activities are effective (i.e., below limits). 
0 An alpha smear measurement technique is used, that is capable of 

detecting 25-disintegrations-per-minute per sample, at a 90-percent 
confidence level, when surveying clean areas, change rooms, and 
eating and vending areas. 
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5.2.31 Specific portions of a Contamination Controlled Area might be assigned higher 
limits and/or frequencies, provided a documented evaluation by the Radiation Safety 
Function has demonstrated that collective protective measures for the subject area 
can assure compliance with licensed and regulatory requirements. Examples include 
areas where contamination does not represent the potential for becoming airborne or 
being tracked, and areas where decontamination is impractical (e.g., under process 
equipment, hoods, etc.) 

5.2.32 Contamination surveys are performed on radioactive material received from other 
facilities in compliance with 10CFR20.1906 with the following clarifications: 

• The three hour "clock" referenced in 10CFR20.1906, as it applies to the 
contents of the van, begins when the tamper indicating seal is broken for 
radioactive material received in an enclosed dry van with a tamper 
indicating seal. 

• For all other receipts of radioactive material, the survey process will be 
initiated, but not necessarily completed, within the time prescribed by 
10CFR20.1906 and continued uninterrupted until completed. 

Access Control: 

5.2.33 Access to areas in which radioactive materials are used or stored is controlled. 

5.2.34 Personnel are authorized to enter Contamination Controlled Areas, by virtue of 
management approval in accordance with the CFFF Physical Security Plan, only 
after completing required radiation protection training. 

5.2.35 Access points to Contamination Controlled Areas are provided with change rooms 
and/or step-off pads. Each such access point defines an uncontaminated side and 
a contaminated side, with the step-off area dividing the two sides. 

5.2.36 Each access point to the Contamination Controlled Area is posted in accordance 
with 10CFR20.1902, with the exception of 10CFR20.1902(e). In lieu thereof, a sign 
bearing the legend "Every container or vessel in this area may contain radioactive 
material" is posted at entrances to each such area in which radioactive materials are 
used or stored. 

5.2.37 Access to Contamination Controlled Areas, including the Chemical Manufacturing 
Area and other areas involved in the processing and storage of unencapsulated 
radioactive material (i.e., not contained in a sealed source, a fuel rod, a shipping 
container, or other type of strong, tight container), requires the use of protective 
clothing. 

5.2.38 Protective clothing is provided for personnel entering the Contamination Controlled 
Area. This includes such apparel as lab coats, coveralls, shoe covers, safety shoes, 
and/or other specified garments consistent with an individual's work assignment. 
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Street clothing, of persons to be dressed completely in protective clothing, is stored 
on the uncontaminated side of the change line. Used protective clothing is stored on 
the contaminated side of the change line until collected for laundering. 
Contamination limits for protective clothing are consistent with the limits in Figure 
5.1. 

5.2.39 Personnel survey instruments are provided in change rooms and at step-off pads for 
use by personnel leaving Contamination Controlled Areas. The instruments are 
checked for proper operation at a frequency approved by the Radiation Safety 
Function. 

5.2.40 Instructions are posted at exit points from Contamination Controlled Areas, which 
describe survey techniques, procedures for decontamination, and what to do in the 
event of survey instrument malfunction. 

5.2.41 Personnel contamination levels which exceed administrative limits will be entered 
into the CAPs system described in Section 3.8 of this License Application. 

External Exposure: 

5.2.42 Adults likely to receive greater than 0.5 rem in a year, from sources external to 
the body, are monitored by personnel dosimeters. 

5.2.43 Personnel dosimeters, supplied by a NVLAP-certified commercial supplier, are 
issued to trained users to measure external exposure to beta, gamma and x-rays. 

5.2.44 Neutron detection capability is maintained and evaluated at least quarterly. 

5.2.45 Personnel dosimeters are evaluated on a frequency, not greater than qumterly, 
specified by the Radiation Safety Function. 

Internal Exposure: 

5.2.46 Adults likely to receive greater than 10-percent of the applicable Annual Limit on 
Intake (ALI) values, are monitored for intakes of radioactive material. 

5.2.47 Intakes of radioactive material are determined by measuring airborne radioactivity 
concentrations via air sampling in the work area, by measuring the radionuclides 
in the body, and/or by measuring the radionuclides excreted from the body. 

Ell The primary method of determining Committed Effective Dose 
Equivalent (CEDE) is by measuring the airborne radioactivity 
concentration via air sampling. 

• In-vitro samples, collected during work restrictions, may be used to 
determine CEDE in place of air sampling results. 
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5.2.48 Work restrictions and diagnostic evaluations are initiated when air sample results 
indicate an individual may have received a single significant intake of: 

• Greater than 40 DAC-Hours exposure to non-transportable compounds 
of uranium. 

• Greater than 20 DAC-Hours exposure to transportable compounds of 
uranium. 

5.2.49 Work restrictions without diagnostic evaluations are imposed when individuals 
exceed administrative limits or 80% of applicable annual limits (i.e., 0.8 ALI, 1600 
DAC-Hours, 4.0 rem CEDE, 4.0 rem TEDE, 4.0 rem DDE, 40 rem CDE, etc.) 

5.2.50 Diagnostic evaluations include in-vitro and in-vivo analyses to support air sampling 
measurements in determining CEDE and to demonstrate compliance with 
occupational dose equivalent limits in 10CFR20. 

5.2.51 A bioassay capability is maintained to evaluate the effectiveness of contamination 
control and personnel protection practices, to evaluate intakes of radioactive 
material that exceed action levels in Section 5.2.48 of this Chapter, and to 
determine compliance with applicable occupational dose equivalent limits. 

• The bioassay program conforms to guidance provided in Regulatory 
Guide 8.9, "Acceptable Concepts, Models, Equations, and 
Assumptions for a Bioassay Program." 

• Routine in-vitro bioassay samples (urinalysis) are collected and 
evaluated, at least annually, to track and evaluate retention of 
radioactive material in individuals. 

• Routine in-vivo bioassay (lung burden) is performed, at least 
annually, to track and evaluate retention of radioactive material in 
individuals. In-vitro analysis is used in place of lung burden 
measurements for claustrophobic individuals. 

• Initial baseline and termination bioassay evaluations are performed 
when practical. 

Calculating Total Dose: 

5.2.52 Intemal and external occupational radiation doses are combined in accordance 
with criteria in 1 OCFR20; and, applicable guidance contained in Regulatory 
Guide 8.7, "Instructions for Recording and Reporting Occupational Radiation 
Exposure Data" and in Regulatory Guide 8.34, "Monitoring Criteria and Methods 
to Calculate Occupational Radiation Doses." 

5.2.53 Radiation dose to the embryo/fetus is calculated in accordance with applicable 
guidance in Regulatory Guide 8.36, "Radiation Dose to the Embryo/Fetus." 
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5.2.54 Exposures or doses which exceed administrative limits or the dose limits in 
10CFR20 Appendix B or lOCFR 70.61 will be entered into the CAPs system as 
described in Section 3.8 of this License Application. 

Respiratory Protection: 

5.2.55 When engineered and/or administrative controls are not practical for protecting 
individuals from intakes of radioactive material, respiratory protection is 
provided for use in accordance with an approved policy statement specified by the 
Radiation Protection Function. 

5.2.56 Respiratory protection equipment is used in accordance with written procedures 
which cover: 

• Respirator selection, fitting, issuance, maintenance and testing. 

• Supervision and training of personnel. 

• Monitoring, including air sampling and bioassay. 

• Recordkeeping. 

• Use of process or other engineering controls, instead of respirators. 

• Routine, non-routine and emergency use of respirators. 

• Periods of respirator use, and relief from respirator use. 

5.2.57 The respirator protection policy includes the following elements. 

• Only respiratory devices certified by the National Institute for 
Occupational Safety and Health I Mine Safety and Health 
Administration (NIOSHIMSHA) are used. 

• Individuals using respiratory protection are trained in 
accordance with the criteria in 1 OCFR20, Subpart H. 

• Respiratory protection factors from 10CFR20, Appendix A, 
or more conservative protection factors based on the results of 
quantitative fit tests, are used when assigning actual 
radioactive material intakes to individuals. 

• Personnel authorized to use respiratory protection equipment 
are fit-tested annually. 
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• Personnel authorized to use respiratory protection equipment 
are trained in the applicable requirements biennially. 

• Determination is performed by a physician prior to the initial 
fitting of respirators, and periodically at a frequency 
determined by a physician, that the individual user is 
medically fit to use the respiratory protection equipment. 

• Personnel are required to test respirators for operability 
immediately prior to each use. 

Instrumentation: 

5.2.58 Instruments used for radiation protection measurements have capabilities to cover 
the range of use as follows; however, more than one instrument might need to be 
utilized to cover the specified range: 

(a) Portable Survey Instruments: 

• Alpha: 100 to 1.0E06 disintegrations per minute; 
• Beta-Gamma: 0.1 millirem per hour to 300 rem per hour; 
• Neutron: 0.5 to 5 millirem per hour. 

(b) Laboratory Assay Instruments: 

• Alpha: 10-percent of Derived Air Concentration (DAC) values 
for sampling periods of 8-hours or more. 

5.2.59 Radiation protection instruments are calibrated on a routine schedule established by 
the Radiation Safety Function. The schedule requires calibration: 

• Following initial instrument acquisition, 
• Following major repairs, and 
• At least semiannually. 

5.2.60 Alpha counting instruments used in the Radiation Safety Laboratory are checked 
each working day, when in use to determine: 

• Background activity, and 
• Statistical Control using a certified source. 

5.2.61 Instrument calibration records are maintained for a period of at least three years. 

5.2.62 Operability of portable survey instruments is determined prior to use. 
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Radiation Safety Analyses: 

5.2.63 The Radiation Safety Analyses are comprehensive assessments, which identify 
controls required to maintain an adequate margin of safety. 

5.2.64 The Radiation Safety Analyses consist of individual radiological accident 
sequences analyzed using the accident flow diagram method. The sequence is 
traced through the event to anive at a consequence of interest. Each identified 
pathway defines an initiating event and protective measure failures that 
collectively represent an accident sequence. 

5.2.65 The Radiation Safety Analyses are one of the evaluation methods of the ISA 
process described in Chapter 4.0 of this License Application. The level of detail 
for a particular analysis is based on the complexity of the initial system and of 
subsequent proposed changes to the system. Thus, the scope and content of a 
Radiation Safety Analyses are customized to reflect the particular characteristics 
and needs of the specific system. 

5.2.66 Radiation Safety Analyses are maintained current through implementation of the 
Configuration Management program described in Sections 3.1 and 4.1 of this 
License Application. The Radiation Safety Analysis portion of a Baseline ISA 
consists of all documentation that might extend from an original facility Radiation 
Safety Assessment, through Radiation Safety Evaluations, to the final, fixed in 
time, ISA document (for which an original ISA Summary was submitted to NRC 
pursuant to the ISA Plan and Schedule submitted to, and approved by, NRC staff 
in accordance with Section 70.62(c)(3)(i) of the Part 70 regulation). Subsequent 
changes that might affect the Baseline ISA are reviewed by the Radiation Safety 
Function. If a Radiation Safety Analysis is required for the change, it is 
performed to the same standards required for the baseline analysis. Summary 
details of the change, including required approvals, are documented on a 
Configuration Change Control Form that is linked to the applicable Baseline ISA, 
thus providing a substantially complete "living" framework for the facility 
radiation safety basis. 
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Audits and Assessments: 

5.2.67 Audits and assessments are conducted to compare established Radiation Safety 
standards to CFFF performance. 

• Program assessments take the form of program audits. 
• The complete Radiation Safety Program is assessed on a triennial 

frequency. 
• Process assessments take the form of compliance audits that evaluate 

implementation of radiation safety requirements. 
• The complete set of operations making up the CFFF ISA is assessed 

on a five year frequency. 
e Results of the program and process assessments are documented and 

maintained for NRC Staff review and inspection. 
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CHAPTER6.0 

NUCLEAR CRITICALITY SAFETY (NCS) PROGRAM 

6.1 NCSPROGRAMSTRUCTURE 

The Columbia Fuel Fabrication Facility (CFFF) maintains a Nuclear Criticality Safety 
(NCS) Program for the site. A primary purpose of the NCS Program is to designate the 
controls and barriers that are relied upon to prevent criticality in operations with special 
nuclear material (SNM). The NCS Program meets the requirements of ANSI/ANS-
8.19(1996), as it applies to organization and administration. 

6.1.1 General Control Program Practices 

The Double Contingency Principle of ANSI/ANS-8.1(1998) is the basis for design and 
operation of processes using SNM within the CFFF. Double Contingency Protection 
means that all process designs incorporate sufficient margins of safety to require at least 
two unlikely, independent, and concurrent changes in process conditions before a 
criticality accident is possible. The preferred approach to demonstrate double 
contingency is to control two independent parameters. In those instances where multiple 
controls are used to prevent changes in a single parameter (e.g., mass, moderation, or 
configuration) and Double Contingency Protection exists by way of multiple process 
upsets before a criticality accident is possible, sufficient redundancy and diversity of 
controls are used to ensure that at least two process upsets remain independent. 

For each process within a system, a defense of one or more controlled parameters is 
employed and is documented within the process Criticality Safety Evaluation (CSE). The 
defense consists of the bounding assumptions, criticality safety limits, and criticality 
safety constraints that, as a set, are uniquely sufficient to maintain the minimum 
subcritical margin against an initiating event. 

CSEs are performed to identify the specific limits and controls necessary for the safe and 
effective operation of a process. Types of NCS controls and their relative preference for 
use are described in Section 6.1.2. The NCS controls are included as part of the process 
design criteria. Passive engineered controls are verified at time of installation and, where 
appropriate, are entered into the management measures programs for routine inspection 
and maintenance to assure their reliability and availability. Active engineered controls 
undergo an operational verification process prior to first use in any system, to assure 
reliability of intended function, and are entered into the management measures programs 
for routine testing and maintenance to assure continued availability. Periodic inspection 
of passive controls, and testing of active controls, is implemented through approved 
procedures. Any such controls that are not functionally tested or replaced on a regular 
schedule are specifically identified, and the reason for not testing or routinely replacing is 
documented. Administrative controls are implemented through approved procedures. 
The reliability and effectiveness of administrative controls are assured through procedure 
reviews, training, experience, audits, and compliance audits. 
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6.1.2 Control Methods 

The relative effectiveness and reliability of NCS controls are considered during the CSE 
process. Passive engineered controls are preferred over other types of controls, and are 
used whenever practicable (i.e., when such controls can be implemented, would not cause 
excessive restriction of operations, and are not cost-prohibitive when compared to their 
benefits). Active engineered controls are the next preferred method of control. 
Administrative controls are the least preferred method of control; and, their use is limited 
to process systems which, in the judgment of the Nuclear Criticality Safety Function, do 
not provide sufficient benefit for the cost that would be associated with any potential 
engineered controls. The choice of a particular control will be justified in the appropriate 
CSE identifying the control. Use of active engineered controls and administrative 
controls (as opposed to passive engineered controls) will be justified similarly. 

(a) Passive Engineered Controls 

These are controls that require no operator action or other response to be effective 
when used to assure nuclear criticality safety. Examples of such controls are 
favorable geometry equipment and moderation control water barriers. 

(b) Active Engineered Controls 

These are controls that use a sensed signal or condition to automatically initiate 
effective actions when called upon to assure nuclear criticality safety. An 
example of such a control is a shutoff valve actuated by an inline detector signal. 

(c) Administrative Controls 

These are controls that rely on an operator to perform effective actions to assure 
nuclear criticality safety. Examples of administrative controls are: actions taken 
in accordance with a written procedure, verification of information with the 
assistance of a computer terminal, and actions taken in response to an alarm. 

6.1.3 Controlled Parameters 

Nuclear criticality safety is achieved by controlling one or more parameters of a system 
within subcriticallimits, with sufficient factors of safety, in conformance with the Double 
Contingency Principle. Specific controlled parameters that are considered during the 
CSE process are described below. The following apply to each parameter: 

(a) The CSE process is used to identify the significant parameters affected 
within a particular system. 

(b) For each parameter, the optimum (i.e., most reactive) condition for each 
parameter is assumed, unless 1) it is demonstrated that less reactive 
conditions are the worst case credible conditions, or 2) appropriate 
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controls (IROFS) are established to maintain the parameter within the 
assumed limits. 

(c) All assumptions relating to process I equipment I material theory, function, 
and operation (including credible upset conditions) are justified, 
documented, and independently reviewed. In addition, the most reactive 
credible dimensional and material composition tolerances are assumed. 

Details of the various CFFF systems and their parametric controls are described in the 
CFFF ISA. IROFS used to control NCS parameters are listed in the ISA Summary 
provided for each system. This listing provides the type (passive, active, or 
administrative) of control, the control's function, and key management measures 
(availability I reliability tests) applied to each control. 

6.1.3.1 

6.1.3.2 

(1) 

(2) 

(3) 

Mass 

Mass control is used to limit the quantity of uranium within specific 
process operations or vessels; within storage, transportation, and disposal 
containers; and within a room or groups of rooms. Mass control is used 
both on its own and in combination with other parametric controls. 

An evaluation to establish mass limits involves consideration of all 
appropriate criticality safety parameters and will be documented 
accordingly. The evaluation also considers normal operations and 
expected process upsets to determine the operating mass limit and the 
controls necessary to prevent reaching the safety limit. When only 
administrative controls are used for mass-controlled systems, double 
hatching is generally assumed to be the worst credible single-upset 
condition, but this must still be justified in the appropriate CSE. 
Analytical or non-destructive measurement methods are employed to 
determine the mass of a specific quantity of material. 

Whenever mass control is established for a room or group of rooms, 
detailed records are maintained to document mass transfers into and out of 
the rooms. 

( 4) When using a single parameter mass limit derived from experimental data, 
the mass is limited to no more than 45% of the mass limit when double
hatching is credible, and no more than 75% of the mass limit when 
double-hatching is not credible. 

(1) 

Moderation 

Moderation control is used both on its own and in combination with other 
parametric controls. 
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(2) Moderation control includes those controls required to exclude moderator 
from a system, those controls required to restrict the amount of moderator 
in a system, and/or those controls required to detect the presence of 
moderator in a system. 

(3) Moderation controls (IROFS) are established to ensure that the interstitial 
moderator is maintained within the analyzed system's documented limits, 
for normal operation and expected process upsets. The most reactive 
credible densities for interstitial moderator are modeled. 

(4) When moderation control is used as the sole controlled parameter, the 
operations are conducted in a "moderator control area," and the guidelines 
of ANSI/ANS-8.22(1997) are used. In addition, the following 
requirements are applied: 

• Minimum protection requires that two independent barriers (e.g., 
roofs) must fail before moderation control can be compromised. 
Management measures to maintain the quality of a barrier, including 
routine inspections, are required. All outermost barriers are tested for 
leakage as part of initial barrier installation. 

• Procedures are established to control the introduction of moderating 
materials to, and use of moderating materials in, areas under 
moderation control Procedures are established to ensure removal of 
all uncontrolled or unauthorized moderator prior to releasing a 
moderation controlled system for production. Procedures are 
established to prevent uncontrolled or unauthorized moderator from 
entering the system after special nuclear material (SNM) loading (e.g., 
into a bulk container) has occurred. 

• Two independent measurements (i.e., two separate samples measured 
on two different instruments, or on the same instrument but separated 
by a standard control check), and/or two independent samples (i.e., 
two samples taken by two different people at different times using 
different sampling methods), are used to establish material moderator 
content. The process for sample collection, preparation, analysis, and 
posting of results is designed to ensure the results obtained are 
independent. 

• Procedures are established for transportation of moderation controlled 
materials outside of moderator control areas. The basis for selection of 
route barriers, to prevent accidental exposure to moderators, will be 
documented within the applicable CSEs. Management measures to 
maintain the quality of route barriers, particularly routine inspections, 
are required. 
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(5) When moderation control is used in addition to one or more other 
controlled parameters, the guidelines of ANSI/ANS-8.22(1997) are used, 
with one exception: a "moderator control area" will not be formally 
designated, in order to avoid diluting the significance of the designation, 
with respect to processes that rely only on moderation control. 

6.1.3.3 Concentration 

6.1.3.4 

(1) Concentration control is used both on its own and in combination with 
other parametric controls. 

(2) Concentration controls established to maintain a system within 
documented limits will be evaluated in a CSE and shown to be reliable 
and independent. 

(3) 

(4) 

(1) 

(2) 

The determination of concentration limits and controls will consider 
precipitation, evaporation, freezing, settling, heterogeneity and chemical 
phase change events. 

When determining concentration, and concentration is the only controlled 
parameter, two independent controls/measurements, or the analysis of two 
independent samples (taken by two different people or instruments), will 
be used. As required by the implementing CSE, sample analysis or 
measurement will be performed by two different instruments, or by the 
same instrument separated by a standard control check. 

Geometry I Volume 

Geometry control is used to limit the shape, configuration or volume of 
SNM within specific process operations and vessels; and, within storage 
transportation, and disposal containers. Geometry control is used both on 
its own and in combination with other parametric controls. 

Definitions for achievement of geometry control: 

• Favorable geometry means establishing the characteristic dimensions 
of importance for a single unit of a specified shape such that criticality 
safety will be maintained in conjunction with one or more other 
constraints (e.g., material form, material concentration, reflection, 
enrichment, etc.). At the CFFF, the other parameter constrained is 
often enrichment. Since enrichment will be maintained at or below the 
maximum licensed enrichment for CFFF, such favorable geometry 
dimensions are considered the equivalent of safe geometry 
dimensions. 
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(3) 

(4) 

(5) 

6.1.3.5 

(1) 

(2) 

(3) 

(4) 

• Safe geometry means establishing the characteristic dimensions of 
importance for a single unit such that criticality safety will be 
maintained without any other constraints. 

• Level control means detecting (e.g., through use of level probes) or 
removing (e.g., through use of overflow holes or slots) material 
in/from a non-favorable geometry vessel at a specific level, such that 
material accumulation within the vessel is limited to a favorable 
height. When level is credited as a controlled parameter, appropriate 
analyses will be performed to demonstrate the adequacy of the 
controls. 

Geometry controlled systems are analyzed and evaluated for fabrication 
tolerances and dimensional changes that might occur through corrosion, 
wear, or mechanical distortion. 

When using critical dimension limits derived from experimental data, the 
margins of safety are no more than 90% of the critical cylinder diameter, 
85% of the minimum critical slab thickness, and 75% of the minimum 
critical sphere volume. 

Geometry controls will be maintained through management measures that 
include procedure reviews, training, experience, and audits.. Where 
appropriate, passive geometry controls are entered into the management 
measures programs for routine inspection and maintenance to assure their 
reliability and availability. 

Material Composition and Process Characteristics 

Within specific manufacturing operations, credit is taken for physical and 
chemical properties of the process, and/or materials in the process, as 
nuclear criticality safety controls. 

When credit is taken for process characteristics, the bounding assumptions 
and process I operational limits are documented in the applicable CSE and 
are communicated to cognizant operations personnel through training and 
procedures. 

Utilization of process and/or material characteristics as controls is based 
on known scientific principles, established physical properties or chemical 
reactions, and/or experimental data supported by CFFF operational 
history. 

The applicable CSE for each system documents the effects of material 
composition within the process being evaluated and documents the basis 
for composition selection in subsequent system modeling for analysis. 
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6.1.3.6 

6.1.3.7 

6.1.3.8 

(1) 

(2) 

(1) 

(2) 

(3) 

(1) 

(2) 

Enrichment 

Enrichment control is used m combination with all other parametric 
control methods. 

Control of enrichment to less than the licensed limit is used to limit the 
percent of U-235 in a process, vessel, or container. Active engineered 
and/or administrative controls are required to verify enrichment, and to 
prevent the introduction of uranium at unacceptable enrichments, within 
the defined system. 

Heterogeneity 

When applicable, significant effects of material heterogeneity within a 
system are documented within the applicable CSE. 

Nuclear criticality safety calculations have demonstrated that for particle 
sizes :::; 150 microns in diameter, the material can be considered 
homogeneous. 

For particle sizes greater than 150 microns in diameter, an evaluation will 
take into account the effects of heterogeneity specific to the process being 
analyzed. 

Neutron Absorbers 

Neutron absorbing materials (aka "poisons") are used to provide nuclear 
criticality safety control for processes, vessels, and containers. When so 
used, the absorbers will be solid (i.e., fixed) materials (e.g., borosilicate
glass Raschig rings, gadolinium plates, borated stainless steel, etc.) or 
solution (e.g., boric acid with a minimum concentration to assure adequate 
subcriticality). 

When Raschig rings are used, their use and maintenance is in accordance 
with ANSI/ANS-8.5(1996), with the following exceptions (for use in basic 
solutions): 

o System pH is maintained ~ 7, but :::;, 11. 
o System temperature is maintained:::;, 60 degrees (Celsius). 

(3) For fixed absorbers other than Raschig rings, in addition to the guidance 
of ANSI/ANS-8.21(1995), the following requirements apply: 

• The absorber composition is measured, and documented m the 
applicable CSE, prior to first use. 
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6.1.3.9 

• The presence and condition of the absorber in the process, vessel, or 
container is verified on a frequency documented in the applicable 
CSE. Methods of verification include traceability (e.g., unique serial 
number), visual inspection, and/or specific measurements. 

Reflection 

Credible reflection conditions will be considered in the determination of all system limits 
and controls. The terms "full reflection" and "partial reflection" are defined as 12-inches 
and 1 inch of water equivalent, respectively. Other potential reflection conditions will be 
evaluated and justified, as appropriate. When less than full reflection is assumed, it shall 
be demonstrated that the reflection conditions modeled are the most reactive credible 
conditions, or appropriate controls (IROFS) will be established to maintain reflection 
within the applicable limits. 

6.1.3.10 Interaction I Spacing 

NCS analyses will consider the potential effects of interaction. The following general 
guidance will be utilized in the evaluation: 

• Units may be considered non-interacting when they are separated 
by a 12-foot air distance or by 12 inches of full density water 
equivalent material. 
The interaction of units not meeting the above criteria will be 
evaluated using approved and validated methods. This includes 
calculations with validated computer codes (XSDRN, KENO, 
MCNP, etc.), standards (ANS-8 series limits) and approved hand 
calculation methods. 

Spacing controls will be maintained through management measures that include 
procedure reviews, training, experience, and audits. Where appropriate, passive spacing 
controls are entered into the management measures programs for routine inspection and 
maintenance to assure their reliability and availability. 

6.1.4 

6.1.4.1 

(1) 

(2) 

(3) 

Criticality Safety Documentation 

Criticality Safety Calculation Notes (Calc Notes) 

Calc notes may be used to document criticality safety computer and hand 
calculations. 

Calc notes can be referenced in CSEs. 

Calc notes can be used to document parametric studies that may be 
referenced by multiple CSEs. 
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6.1.4.2 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Criticality Safety Evaluation (CSE) 

The CSE is a comprehensive nuclear criticality safety evaluation of each 
component within a defined system. The evaluation identifies controlled 
parameters for the system, establishes bounding assumptions for other 
system parameters, and identifies the Safety Significant Controls 
necessary to ensure double contingency. Calculations and sensitivity 
studies are performed as necessary to identify the margin of subcriticality. 

The CSE serves as the primary documentation that Double Contingency 
Protection exists for the system, when controls are applied to the 
parameters that prevent each contingency from occurring. 

In the CSE, the reliability of each control is evaluated, and potential 
common mode failures are considered. Margin of safety is also addressed. 

As part of the CSE process, criticality accident sequences are evaluated by 
teams of process, operations and criticality safety expe1ts. These accident 
sequence evaluations are documented in the CSE and serve as input to the 
ISA fault trees that are used to demonstrate that each accident sequence is 
highly unlikely to occur. 

As part of the CSE process, the accident sequences are classified as 
incredible events, anticipated process upsets, or credible abnormal 
configurations. 

Justification is provided for the classification of the accident sequence as a 
credible abnormal configuration based on one of the following attributes: 
0 requires multiple independent process upsets or control failures before 

the condition could occur (multiple failures of the same parameter or 
multiple parameters failed in the same model); or 

0 value of one or more failed/uncontrolled parameters exceeds what is 
physically credible; or 

0 condition includes at least one parameter that is evaluated at 
conditions more reactive than at normal operations, but one or more 
of the other parameters has failed (loss of a contingency). 

This justification shall demonstrate conservatism and may be based on 
either a parametric study or other documented technical basis (e.g., 
historical data that forms the basis of an assumption). Conditions not 
meeting the above criteria shall be evaluated as normal conditions, or 
anticipated process upsets or incredible events. 

(7) CSEs are performed in accordance with guidelines provided in the CFFF 
procedure for CSE generation. 
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(8) CSEs must be reviewed by a qualified Criticality Safety Technical 
Reviewer (see Section 6.1.6), and must be approved by Criticality Safety 
management and appropriate plant operations management, or designates. 

(9) CSEs serve as the "living" documentation of the plant criticality safety 
basis and, as such, are maintained current through implementation of the 
CFFF Configuration Management program. 

(10) "Record" copies of CSEs must be maintained in accordance with CFFF 
document control requirements. 

6.1.5 Analytical Methods 

Validated computation methods are used to calculate the kEFF of individual pieces of 
equipment, and to calculate equipment interactions. Conditions evaluated include normal 
operations, anticipated process upsets, and credible abnormal operations. When using 
nationally-accepted standards or handbook data, appropriate margins will be employed as 
dictated by the requirements of the process. If the data is not from a nationally
recognized source, appropriate validation of the data will be petformed before it is 
employed in a CSE. 

6.1.5.1 Analytical Codes 

Criticality safety calculations are performed using the approved and validated computer 
codes such as SCALE, MCNP, XSDRN, etc. 

6.1.5.2 Limits of kEFF 

Based on the results of calculations, the sensitivity of key parameters are evaluated to 
determine the effect on kEFF, and to assure that adequate controls have been provided 
to demonstrate a sufficient margin of safety for the analyzed system. 

(1) For normal operations and anticipated process upsets, a sufficient margin 
of safety is defined as a 95/95 kEFF that is ::::; 0.95 when all applicable 
biases and computational uncertainties are taken into account. 

(2) For credible abnormal configurations, a sufficient margin of safety is 
defined as a 95/95 kEFF that is < 0.98 when all applicable biases and 
computational uncertainties are taken into account. 

(3) A 95/95 kEFF that includes all applicable biases and computational 
uncertainties is demonstrated using the following equation: 

95/95 kEFF = ks + 2as + (bias +uncertainty) 

where: 

ks is the calculated multiplication factor, using a validated computation 
method; Gs is the ks standard deviation for that computation method; and, 
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(bias+ uncertainty) is the appropriate value from the validation performed 
for that computation method, determined as described in Section 6.1.5.3. 
Note that a negative bias will not be credited (i.e., a bias that reduces the 
value of the calculated kEFF). 

(4) Several types of completed fuel assemblies are designed to exceed a 95/95 
kEFF of 0.95, and as such 6.1.5.2 (1) requirement above does not apply to 
analyses of completed fuel assemblies in the Final Assembly Wash Pit, as 
long as: 

fb the assemblies are modeled explicitly and demonstrated to result in 
95/95 kEFF ::S 0.98 for credible abnormal configurations when all 
applicable biases and computational uncertainties are taken into 
account; and, 

fb bounding assembly design criteria and appropriate manufacturing 
tolerances are accounted for in the analyses of the fuel assemblies. 

( 5) Section 6 .1.5 .2( 4) of the license application, for completed fuel assemblies 
in the Final Assembly Wash Pit, shall only apply to those fuel assemblies 
authorized in that area as of February 29, 2008; or to future fuel assembly 
designs meeting the following criteria: 

• Fuel assembly calculations are performed using the same conservative 
assumptions (enrichment of 5 wt% 235U, full theoretical U02 density, 
the neglect of neutron absorbers and structural materials, fully flooded 
and reflected by water) as used for existing fuel designs; and either 

• The fuel assembly is demonstrated to be bounded by an existing fuel 
assembly design; or 

• The fuel assembly calculations are within the area of applicability of a 
validation used for an existing fuel assembly design (without requiring 
an extension to the area of applicability). 

If the new fuel design requires a new validation, or an extension to the 
area of applicability of an existing validation, the licensee shall submit, 
along with the validation report a demonstration that the validation covers 
the new fuel calculations. 

Future fuel designs not meeting this condition shall be subject to a 95/95 
kEFF of 0.95 for normal conditions. 
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6.1.5.3 Validation Techniques 

Computational methods will be validated in accordance with guidelines of ANSI/ANS-
8.1-1998. Validations completed before 2007 may include nationally-recognized 
methods such as those documented in NUREG/CR-6361 ("Criticality Benchmark Guide 
for Light Water Reactor Fuel in Transportation and Storage Packages") or NUREG/CR-
6698 ("Guide for Validation of Nuclear Criticality Safety Calculational Methodology"). 
Validations performed after June 27, 2007 shall comply with the requirements of 
ANSl/ANS-8.24-2007 except where modified by specific License Application 
commitments. 

Validation reports will be prepared, reviewed, and approved by qualified individuals for 
each combination of computational method (e.g., code), cross-section library, computer 
platform, and analytical area of applicability (e.g., homogenous U02 versus 
heterogeneous U02), as appropriate. In all cases, each validation report, or the 
calculation note documenting an analysis using a specific computational method, shall 
include the following: 

( 1) Demonstration of the adequacy of the margin of safety for 
subcriticality by assuring that the margin is large compared to the 
uncertainty in the calculated value of kEFF; 

(2) Demonstration that the calculation of kEFF is based on a set of 
variables whose values lie in a range for which the methodology 
used to determine kEFF has been validated; or demonstration that 
trends in the bias support the extension of the methodology to 
areas outside the areas of applicability; 

(3) A description of the specific validation method used, including 
reference to input data, area of applicability, and discussion of the 
applicable uncertainties; and 

( 4) A description of data outliers rejected shall be based on 
inconsistency of the data with known physical behavior, and not on 
statistical rejection methods alone. 

The validation report documented in LTR-EHS-05-146, Revision 2, "Validation of the 
CSAS25 Sequence in SCALE-4.4 and the 238-Group END FIB-V Cross Section Library 
for Homogeneous Systems at the Westinghouse Columbia Fuel Fabrication Facility" 
demonstrates a practical example of the validation methodology used, and all future 
validations will be performed in a similar manner to comply with this methodology. 

New or revised Nuclear Criticality Safety related validation reports that are applicable to 
the Westinghouse Columbia Fuel Fabrication Facility will be submitted to the NRC staff 
for review by the end of the next calendar quarter following issuance of the new or 
revised validation report. 
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6.1.5.4 

6.1.6 

(1) 

Computer Hardware and Software Control 

Validation and verification are completed, documented and 
independent! y reviewed before: 

0 Use of specific hardware and software systems utilizing 
specific cross section libraries; 

0 Use of analytical codes; 
0 Use of the methodology; and, 
• Qualification andre-qualification of the codes. 

(2) The configuration of the hardware platform used in support of 
software for criticality safety calculations is maintained such that 
only authorized system administrators are allowed to make system 
changes. System changes are conducted in accordance with an 
approved configuration control program that addresses both 
hardware and software qualification. System operability 
verification is used for alerting users to any changes that might 
impact the operation of codes on the platform. 

(3) Software on the platform that is designated for use in criticality 
safety calculations is compiled into working code versions, with 
executable files that are traceable with respect to length, time, and 
version. 

(4) Modifications to hardware or software that are essential to the 
calculation process are followed by code operability verification. 
In such cases, selected calculations are performed to verify results 
are not substantially different to those from pre-modification 
analyses. Any deviations disclosed by code verification, that might 
alter the bias or uncertainty; require re-qualification of the code 
prior to continued use. 

Technical Review 

A qualified NCS technical reviewer (TR) performs an independent verification of all 
criticality safety evaluations and calculations that support limits specified in a safety 
analysis. The TR verifies that a proposed calculation geometry model and configuration 
adequately represents the system being analyzed. The TR also verifies that proposed 
material characterizations (e.g., density, concentration, etc.) adequately represent the 
system. The minimum required qualification for a TR will be identified in appropriate 
CFFF procedures. 
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The verification of such evaluations and calculations uses one (or more) of the following 
processes: 

6.1.7 

(1) Verification using an alternate computer code and/or hand 
calculations. 

(2) 

(3) 

(4) 

Verification by performing a comparison with prior results for a 
similar, approved calculation and/or a similar configuration. 

Verification by performing a technical verification, including 
checks of the computer code used, and evaluation of code input 
and output. 

Verification using a custom method, including detailed information 
that describes the custom methodology. 

Posting of Limits and Controls 

Posting includes placement of signs and/or physical identification (e.g., using tape, paint, 
etc.) of floors, to designate approved work and storage areas. Postings provide 
information and/or specific precautions to supplement operating procedures. 

Appropriate postings are placed at the entrance to work and holding areas (e.g. 
equipment, rooms, etc.) where fissile material is processed or stored. Criticality safety 
precautions or prohibitions (e.g., approved moderator limits, approved fire-fighting 
methods, etc.) are posted at entrances to affected areas. Storage postings are 
conspicuously located at entrances to holding areas (i.e., at such locations that it would be 
unlikely that personnel could enter an area without seeing the postings); and, include (as 
applicable) information such as material type, container identification, number of 
containers allowed, controlled parameter limits, and spacing requirements. 

Postings are approved and issued by the Nuclear Criticality Safety Function. First level 
managers are responsible for assuring that their cognizant personnel are aware of, and 
understand, posted information. 

6.1.8 Criticality Accident Alarm System (CAAS) 

The CAAS initiates immediate evacuation of the facility in response to detection of a 
potential criticality accident. The CAAS, and the proper response protocol, is detailed in 
the CFFF Emergency Plan and Emergency Procedures. 

The CAAS radiation monitoring detectors are located to pursue conformance to the 
guidance of ANSl/ANS-8.3(1997) (as modified by Regulatory Guide 3.71), and 
compliance with 10CFR70.24. Location and spacing of the detectors are chosen to 
minimize the effect of shielding by massive equipment or materials of construction. 
Spacing is reduced where high-density materials (e.g., concrete, cinder block, brick, etc.) 
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are located between a potential accident source and a detector. Low-density materials 
(e.g., wooden construction walls, non-load walls, office panel walls, metal-corrugated 
panels, doors, plaster, etc.) are disregarded when determining CAAS spacing. 

If the CAAS is out-of-service, within one hour the CFFF will suspend movement and 
processing of fissile material in the coverage area until the process is brought to a safe 
shutdown condition. Movement of fissile material necessary to establish or maintain a 
safe shutdown condition may continue. Movement and processing of fissile material will 
not resume unless the CAAS is returned to service, or continuously attended portable 
detection instruments, capable of detection and alarm, are provided to monitor the area 
normally covered by the installed CAAS. These actions will be directed and enforced by 
the plant emergency response team. The portable detection and alarm devices shall be of 
a type pre-approved for this use by the Nuclear Criticality Safety Function. Once the 
installed CAAS is returned to service, the monitoring provided by the portable devices 
may be discontinued. Routine testing, calibration, and/or maintenance of the CAAS for 
up to four hours is permitted without suspension of fissile material movement or 
processing. 

Employees and visitors are trained in responding to the alarm signal, which is a 
continuous warbling siren. An ongoing aspect of this training is a quarterly test of the 
signal on all working shifts. 

6.1.9 Audits and Assessments 

Audits and assessments are conducted to compare established NCS standards to CFFF 
performance. These audits and assessments address the guidelines of ANSI/ANS-8-
19(1996) and are performed as described in Chapter 3.0, Section 3.6 of this License 
Application. 

Program assessments take the form of program audits. Specific portions of the NCS 
program evaluated during a particular assessment are based on previous internal audit 
findings, external audit findings, NRC inspection activities, current operating conditions, 
and time since last assessment. Program audits schedules are developed annually, with 
the complete NCS program assessed on a triennial frequency. Results of the assessments 
are documented and maintained for NRC Staff review and inspection. 

Process assessments take the form of compliance audits that evaluate implementation of 
NCS requirements (e.g., conformance to the applicable CSE container spacing, following 
procedures and postings, etc.) for CFFF operations. The frequency of these audits is 
based on previous internal audit findings, NRC inspection results, incidents (those 
reported and those requiring notification), configuration management activities, and the 
time since last assessment. Formal compliance audit schedules are developed annually, 
with one fifth of the fissile material processing areas described in the ISA audited 
annually, so that the complete set of operations making up the CFFF ISA are assessed on 
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a five year frequency. Results of the assessments are documented and maintained for 
NRC Staff review and inspection. 

Facility walkthrough assessments are conducted for each of the fissile material 
processing areas described in the ISA. These assessments are performed by the Nuclear 
Criticality Safety Function with a focus on field compliance with established NCS 
controls. These assessments are based on the criticality safety risk defined in the ISA and 
performed periodically so that the complete set of operations making up the CFFF ISA 
are assessed on a quarterly (higher risk) or semiannual (lower risk) frequency. Results of 
the assessments are documented and maintained for NRC Staff review and inspection. 

6.1.10 Procedures, Training, and Qualification 

At the CFFF, procedures, training and qualification are integrated into a combined 
process to assure that safety and safeguards activities are being conducted by trained and 
qualified individuals, in accordance with Westinghouse policies and in accordance with 
commitments to Regulatory Agencies. This process is described in Chapter 3.0, Section 
3.4 of this License Application, and meets the guidelines of ANSI/ANS-8.19(1996) and 
ANSI/ANS-8.20(1991), as they relate to training, procedures, and the requirement that no 
single, inadvertent departure from a procedure could cause an inadvertent criticality. 
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