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SUBJECT:                 SAFETY EVALUATION REPORT FOR SMALL CYLINDER FILLING 

PROCESS LICENSE AMENDMENT REQUEST, HONEYWELL 
METROPOLIS WORKS (TAC NO. L32450) 

 
1.0  PROPOSED CHANGES 
 
By letter dated July 17, 2008, Honeywell Metropolis Works (Honeywell or the licensee) 
submitted a request to amend its materials license to allow a new process of filling small 
uranium hexafluoride (UF6) cylinders using the UF6 Continuous Sampling System.  The 
proposed license amendment, if approved, will also result in changes to Honeywell License 
Application for Renewal Section 1.6, “UF6 Cylinder Safety Controls,” and to Honeywell 
Integrated Safety Analysis (ISA) Report, Section 8.8, “Distillation and Product Packaging,” and 
Section 9.3.1, “UF6 Cylinder Safety Limits of the ISA.” 
 
2.0  REGULATORY REQUIREMENTS 
 
In its materials license, SUB-526, Honeywell is committed to “establish a configuration 
management system to evaluate, implement and track changes to the site, structures, 
processes, systems, components, computer programs and activities of personnel.”  Honeywell 
has evaluated the process for filling small cylinders and determined that it is a new process for 
which it has no prior experience.  Hence, Honeywell must obtain prior U.S. Nuclear Regulatory 
Commission (NRC) approval via a license amendment submitted under the requirements of 
Title 10 of the Code of Federal Regulations (CFR), Part 40, “Domestic Licensing of Source 
Material,” Section 44, “Amendment of License at Request of Licensee” (40.44). 
 
3.0  DISCUSSION  
 
Honeywell is requesting the staff’s approval for an alternative method of filling small UF6 
cylinders using the UF6 Continuous Sampling System.  Honeywell currently fills Model 48 
cylinders and is seeking approval to fill smaller type 12B and 30B cylinders.  NRC staff reviewed 
Honeywell’s license amendment request dated July 17, 2008, and issued requests for additional 
information (RAI) by letters dated September 30, 2008, and November 14, 2008.  Honeywell 
provided its responses to the staff’s RAI by letters dated October 1, 2008, and  
December 3, 2008. 
 
3.1  Process Description 
 
Honeywell routinely fills Model 48 cylinders at a rate of up to 6-7 cylinders per 24-hour period.  
Under the current configuration, the UF6 Distillation Sampling System continuously collects a 
sample while a model 48 cylinder is being filled.  The sample collection vessel can hold 560 lbs 
of liquid UF6.  Honeywell is proposing to fill the type 12B and 30B cylinders from the UF6 
accumulated in this collection vessel.  Based on its administrative fill limit, Honeywell states that 
a specified amount of UF6 will be accumulated in the collection vessel.   
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Specifically, the 12B and 30B cylinders would be filled via a flexible metal hose (pigtail) 
to a portable filling manifold.  The filling manifold includes a manual block valve, a 
remotely activated automatic fill/shut off valve, a nitrogen source, and a dual scale 
pressure gauge.  In addition, in the event of a leak, personnel will be able to remotely 
activate a cylinder valve closure device to prevent back flow.  The package (cylinder and 
frame) is placed on the product scale for final weight determination.  After the cylinder is 
weighed, each package arrangement is moved outside by a certified wheeled cylinder 
mover, for a 12B cylinder, or by a fork truck, for a 30B cylinder, to a specified location 
less than 150 yards from the Feeds Material Building (FMB).  The UF6 is then allowed to 
solidify.  Outside cylinder handling will be consistent with existing practices for Model 48 
and full type 30B cylinders.  
 
For the type 12B cylinders, Honeywell states that the administrative fill limit will be 440 
pounds.  This quantity is under the 460 pounds maximum fill limit specified by the 
American National Standards Institute (ANSI) N14.1 for Nuclear Materials Uranium 
Hexafluoride Packaging for Transport.  In addition, Honeywell is planning to fill 30B 
cylinders with quantities of UF6 significantly lower than the 5,020 pounds maximum fill 
limit specified by ANSI N14.1.  Honeywell’s proposed change would allow placing 2,500 
pounds or less into a 30B cylinder using the alternate method. 
 
3.2  Accident Sequences and Consequences 
 
The licensee has identified the following accident scenarios associated with cylinder 
filling and handling in Table 9.6-1, Accident Sequence and Risk Index, from Honeywell 
ISA, dated October 25, 2006:   
 

• Potential UF6 release due to overpressure failure of a UF6 product cylinder; 
 

• Potential UF6 release during the UF6 product cylinder filling operation due to 
“pigtail (flexible metal hose)” failure; and 

 
• Potential UF6 release due to the drop of a filled UF6 product cylinder.  

 
The plant features and procedures (PFAPs) applied to minimize the risk, prevent, or 
mitigate these accident scenarios are PFAPs 76, 77, 78, 79, 80, 81, 82 and 83 as 
identified in the Honeywell ISA.  Following are specific evaluations addressing the three 
accident scenarios identified in the ISA:  
 
ISA Accident Scenario -- Potential UF6 release due to overpressure failure of a UF6 
product cylinder 
 
For filling type 12B cylinders, the licensee stated that a possible accident scenario with 
unmitigated consequences involves potential UF6 release due to overpressure failure of 
a UF6 product cylinder.  To minimize the risk associated with this accident scenario, 
Honeywell identifies the following applicable PFAPs: PFAP 76, the flow totalizer on the 
collection vessel; PFAP 77 and PFAP 78, a scale with two sets of load cells; PFAP 79, 
an operator calculation of an estimated fill time and sets an alarm in the control room to 
indicate when a cylinder should be full; and PFAP 80, a vapor pressure check for full 
product cylinders after cooling period.  These PFAPs are the same controls in place for 
the current operations and will continue to be implemented and applicable to the 12B 
cylinder filling. 
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For filling type 30B cylinders, the licensee stated that no unmitigated consequences and 
risks would result from this scenario.  Honeywell plans to fill the 30B cylinders with an 
amount of UF6 no more than 50 percent of the cylinder capacity (5,020 lbs maximum 
allowed UF6 capacity).  Hence, the potential of an overfill scenario is decreased by filling 
the cylinders at a significantly lower UF6 amount than the established maximum fill limit.  
In those instances where Honeywell needs to fill 30B cylinders with more than 50 
percent capacity (greater than 2,500 pounds) per its customer’s request, Honeywell will 
not use the alternate fill method described in this license amendment request.  Also, the 
sampling collection vessel holds up to 560 pounds of liquid UF6, thereby further reducing 
the potential of a cylinder overfill. 
 
In its RAI response, dated October 1, 2008, Honeywell stated that its administrative fill 
limits, which are all below the maximum limits mandated by ANSI N14.1 for UF6, are 
established for each cylinder type, including 48-inch, 30-inch, and 12-inch diameters, 
depending on the respective customer’s preference, design capability, and engineering 
controls.  Current design capability restricts cylinder filling to at least 200 lbs below the 
maximum ANSI N14.1 values, but some customers elect a greater difference.   
 
ANSI N14.1 sets maximum quantity limit of UF6 for 12-inch cylinders at 460 lbs, 30-inch 
cylinders at 5,020 lbs, and 48-inch cylinders at 27,560 lbs.  Honeywell stated that it will 
set a conservative administrative fill limit for a 12-inch cylinder at 440 pounds.  For the 
partial filling of a 30-inch cylinder (up to 2,500 lbs), Honeywell stated that it will not 
establish an administrative upper fill limit.  However, the staff noted that Honeywell is 
required to follow its administrative fill limits established for 30-inch cylinders if more than 
50 percent capacity of a 30-inch cylinder is filled.  Furthermore, Honeywell stated that it 
will not use the proposed alternate filling method for 30-inch cylinders if more than 50 
percent of a cylinder is filled.  The staff noted that 48-inch cylinders will not be filled 
employing the proposed alternate process.   
 
The staff has reviewed the licensee’s submittal and its responses to the staff’s RAI.   
With the implementation of the aforementioned PFAPs and the associated administrative 
fill limits, the staff considers that there is reasonable assurance that no significant 
increase in the probability or consequences of an event involving an overpressure of a 
UF6 product cylinder.   
 
ISA Accident Scenario -- Potential UF6 release during the UF6 product cylinder 
filling operation due to “pigtail” failure 
 
For filling 12B and 30B cylinders, the licensee stated that a possible accident scenario 
with unmitigated consequences involves potential UF6 release due to “pigtail” failure.  
Honeywell stated in its submittal that this accident scenario will have an acceptable 
unmitigated risk value.  However, as described in its RAI response dated December 3, 
2008, Honeywell indicated it is not planning to take credit for “an acceptable unmitigated 
risk value” of the associated accident scenario and will implement three preventive 
PFAPs, specifically PFAP81, PFAP82, and PFAP83.  PFAP81 is a remotely controlled 
shut-off valve in the liquid UF6 filling manifold that may be closed immediately by 
operator action to prevent further cylinder filling if a UF6 leak occurs in the pigtail piping.  
PFAP82 is a remotely controlled drive motor on the product cylinder valve that may be 
closed by operator action to prevent back flow of UF6 from the cylinder.  Honeywell 
stated that it will implement PFAP83 prior to filling each UF6 product cylinder.  PFAP83 
calls for the cylinder line “pigtail” to be inspected, new gaskets installed, and the “pigtail” 
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leak tested before filling the cylinder.  In addition, the cylinder line “pigtail” fittings are 
nitrogen pressure tested and vacuum leak tested prior to filling.  These measures are the 
same controls in place for the current operations and will continue to be implemented 
and applicable to the 12B and 30B cylinder filling. 
 
The staff has reviewed the licensee’s submittal and its responses to the staff’s RAI.  With 
the implementation of the aforementioned PFAPs, the staff considers that there is 
reasonable assurance that no significant increase in the probability or consequences of 
an event involving a UF6 release due to a pigtail failure.   
 
ISA Accident Scenario -- Potential UF6 release due to the drop of a filled UF6 
product cylinder 
 
For filling 12B and 30B cylinders, Honeywell considered a UF6 release due to the drop of 
a filled UF6 cylinder.  Honeywell stated that this accident scenario for the Model 48 
cylinders bounds all other credible scenarios and that the sizes and capacities of the 
12B and 30B cylinders are considerably less.  Using the Radiological Assessment 
System for Consequence Analysis (RASCAL), Version 3.0.5, the staff performed an 
independent calculation assessing the offsite consequence of a 440 pounds (i.e., the 
conservative administrative fill limit to be set for a 12B cylinder) accidental UF6 release 
using standard meteorology and found that the airborne concentration of hydrofluoric 
acid (HF) at a distance of 2 miles would be approximately 1 parts per million (ppm), 
which is below the Emergency Response Planning Guideline1 (ERPG)-12 value of 2 ppm 
and ERPG-23 value of 20 ppm.  The staff also calculated the offsite consequence from 
the rupture of a filled 30B cylinder using standard meteorology and found that the 
airborne concentration of HF at a distance of 2 miles would be approximately 3.4 ppm, 
which is above the ERPG-1 value of 2 ppm but significantly below the ERPG-2 value of 
20 ppm.  Because the consequences of possible accidents which could result from 12B 
and 30B cylinders are much less than that of Model 48 cylinders, coupled with the staff’s 
independent calculations which yielded in ERPG values already bounded by  
Honeywell’s emergency response plan, the staff finds the proposed alternate cylinder fill 
method will continuously provide reasonable assurance that public health and safety will 
be maintained.   
 
The staff noted that the PFAPs associated with the accident scenario pertaining to the 
drop of a filled UF6 product cylinder are related to crane operation and failure.  
Honeywell stated that the 12B cylinders and partially filled 30B cylinders will not be 

                                                 
1   Emergency Response Planning Guidelines (ERPGs) were developed for emergency planning and are 
intended as health based guideline concentrations for single exposures to chemicals. These guidelines (i.e., 
the ERPG Documents and ERPG values) are intended for use as planning tools for assessing the adequacy 
of accident prevention and emergency response plans, including transportation emergency planning and for 
developing community emergency response plans. The emphasis is on ERPGs as planning values. 
 
2   ERPG-1 is defined as the maximum airborne concentration below which it is believed that nearly all 
individuals could be exposed for up to one hour without experiencing other than mild, transient adverse 
health effects or without perceiving a clearly defined objectionable odor.   
 
3   ERPG-2 is defined as the maximum airborne concentration below which it is believed that nearly all 
individuals could be exposed for up to one hour without experiencing or developing irreversible or other 
serious health effects or symptoms which could impair an individual's ability to take protective action.  Above 
ERPG-2, there may be significant adverse health effects, signs, or symptoms for some members of the 
community which could impair an individual's ability to take protective action. 



5 

moved by crane.  To support its license amendment request, Honeywell evaluated the 
potential drop of a 12B cylinder.  In its submittal, Honeywell stated that the 12B cylinder 
is required to pass a 1.2 meter (m) [4 foot (ft)] drop test without loss of contents.  The 
staff reviewed the U.S. Department of Transportation (DOT) regulations contained in 49 
CFR 173.465 for DOT specification 7A packages, including UF6 cylinders, with less that 
5,000 kg package mass, and noted that the applicable regulations require that cylinders 
be designed to withstand a free drop of 1.2 m (4 ft).  Honeywell also stated that none of 
the credible scenarios involved a scenario that would cause the cylinder to land on the 
most damaging configuration which would be on the valve. 
 
In its RAI response, dated December 3, 2008, Honeywell identified that no type 12B 
cylinders and corresponding package will be carried greater than 0.3 - 0.4 m (12 - 15 
inches) above the pavement.  Also in its RAI response, Honeywell stated that its fork 
truck operators are trained and tested using its formalized procedures, which specify the 
maximum height above the ground, pavement, or other surface that any load is to be 
carried.  In addition, there will be a supervisor in the area whenever any full or partially 
filled 12B cylinder is moved outside the FMB.  Consequently, no 12B cylinders with 
corresponding package will be carried more than 12-15 inches above the pavement, 
which is well below the 48 inch drop test limit. 
 
The staff has reviewed the licensee’s submittal and its responses to the staff’s RAI.   
Based on the above, the staff concludes that there is reasonable assurance that no 
significant increase in the probability or consequences of an event involving a UF6 

release due to the drop of a filled cylinder. 
 
3.3  Changes to Materials License and ISA Report 
 
The staff evaluated the proposed changes requested by Honeywell regarding its  
materials’ license and ISA Report.  The licensee proposes to amend its materials’ 
license by adding a paragraph which describes transportation associated with the 12B 
and 30B type cylinders.  In its December 3, 2008 RAI response, Honeywell provided 
clarification involving the movement of 12B and 30B cylinders as follows: 
 

The partially filled horizontal 30B cylinder package (cylinder and its supporting 
cradle) will be moved while inside the Feeds Materials Building by a fork truck; 
the vertical 12B cylinder will be moved with a certified wheeled cylinder mover. 
Once weighed the 30B package is moved outside the Feed Materials Building by 
fork truck and the UF6 is allowed to solidify.  The 12B cylinder and wheeled 
cylinder mover are placed in a weight certified framed cage and move by fork 
truck outside for UF6 solidification.  Both cylinder packages will be stored in a 
specified location until the cylinders are ready to be shipped.  At this time the 
cylinders will be removed from their respective cradle/frame. 

 
The licensee stated that it will make changes to the ISA Sections 8.8 and 9.3.1.  In 
Section 8.8, Distillation and Product Packaging, under the safety features for prevention 
of overfilling of vessels and product cylinders, Honeywell proposes to modify the 
description of the operating procedure for the calculation of fill time.  The operator may 
calculate fill time based on a “predetermined (and constant) fill rate or a real-time 
variable fill rate calculated from the fill charts.”  And, in Section 9.3.1.1, “Safety Controls 
for Cylinder Filling and Handling,” Honeywell proposes a change in the administrative fill 
limits and in the determination of weight differences.   
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The staff noted that Honeywell ISA Report currently states that the plant administrative 
fill limits for UF6 cylinders are at least 100 lbs less than those listed in ANSI Standard 
N14.1.  To address the smaller cylinders, Honeywell is proposing to change the ISA to 
state that the administrative fill limits have been established less than those listed in 
ANSI Standard N14.1.  Honeywell ISA Report currently states that if the weight indicated 
by the dual-element load cells and the flow totalizer differs by more than 300 lbs during 
cylinder filling, the highest reading will be used as the fill indicator.  The staff noted that 
Honeywell proposes to change its ISA by stating that if the weight indicated by the dual-
element load cells and the flow totalizer differs by more than “a predetermined amount 
(this amount varies for different cylinder types and is specified in the operating 
procedures),” the highest reading will be used as the cylinder fill indicator.  Furthermore, 
Honeywell proposes to modify the ISA description concerning the final weighing to 
specify that if, in the final weighing, the weight determined by the product scale differs 
from the weight previously indicated by the dual-element load cells by more than 300 
pounds for 48 inch cylinders or 100 pounds for 30 inch (full) cylinders or 20 pounds for 
12 inch cylinders, the responsible person is then notified immediately. 
 
4.0  FINDING 
 
The staff reviewed the proposed UF6 cylinder filling process changes, potential accident 
scenarios, and safety measures.  The proposed operations for filling the smaller 
cylinders are similar in nature to operations that are already approved for the site.  The 
staff concluded that the proposed operations with the mitigating measures that 
Honeywell designed, as described in its submittal dated July 17, 2008 and 
supplemented by letters dated October 1, 2008, and December 3, 2008, will not result in 
a significant increase in the probability of occurrence or consequences of previously 
evaluated accidents.  In addition, the staff finds that there is reasonable assurance that 
the proposed changes will not have a significant impact on public health and safety, 
security, or the protection of the environment, and therefore, are acceptable.   
 
5.0  ENVIRONMENTAL REVIEW 
 
Issuance of the requested amendment to Honeywell Source Materials License, Number 
SUB-526, is subject to the categorical exclusion provided in 10 CFR 51.22 (c)(11).  In its 
RAI response dated October 1, 2008, Honeywell stated that no revisions or 
enhancements to the site’s existing environmental monitoring program are required, and 
that no additional environmental exposure will be resulted from the proposed action.  
The staff noted that Honeywell is not adding new equipment that could increase effluent 
releases offsite, and that no increases in occupational exposure or construction impacts 
will be resulted from the proposed action.  Therefore, in accordance with 10 CFR 
51.22(c)(11), neither an environmental assessment nor an environmental impact 
statement is required for the proposed action. 
 
6.0  CONCLUSION 
 
Based on the review and evaluation of the information provided by Honeywell in its 
license amendment request dated July 17, 2008, as supplemented by letters dated 
October 1, 2008, and December 3, 2008, the staff finds that the proposed changes 
contained in the request would continue to provide adequate protection of public health, 
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safety, and safeguards.  Therefore, the staff concludes that the proposed changes are 
acceptable and consistent with the requirements of 10 CFR 40.44. 
 
7.0  PRINCIPAL CONTRIBUTORS 
 
Jeannette Arce 
M. Breeda Reilly 
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