Y USEC

A Global Energy Company

May 23, 2005
AET 05-0038

Mr. Jack R. Strosnider
Director, Office of Nuclear Material Safety and Safeguards
Attention: Document Control Desk

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

American Centrifuge Plant

Docket Number 70-7004

Submittal of Additional Information Related to Request for Additional Information — License
Application for the American Centrifuge Plant (TAC Nos. L.32306, 1.32307, and 1.32308)

Dear Mr. Strosnider:

USEC Inc. (USEC) hereby submits to the U.S. Nuclear Regulatory Commission (NRC) additional
information related to Attachments 1 and 2 of Reference 1.

Enclosure 1 to this letter provides additional information related to Criticality Safety. Enclosure 2 to
this letter provides additional information related to Decommissioning Funding. Enclosure 3 to this
letter provides the non-proprietary changed pages for the License Application and supporting
documents identified in Reference 2. Changes from the previous revision submitted to the NRC are
designated with revision bars in the right hand margin. As discussed in response to item #1 (NRC
RAI CA-3) of the Criticality Safety topic, Enclosure 4 to this letter provides the reference document
K-D-1987 entitled “Water Immersion Tests of UFg Cylinders With Simulated Damage.”

Enclosures 1 through 4 have been determined, in accordance with the guidance provided by the U.S.
Department of Energy, to not contain Export Controlled Information. Enclosures 1 through 3 have
been reviewed in accordance with the December 21,2004 NRC Review Criteria to Identify Sensitive
Information in Fuel Cycle Documents and the appropriate changes are being withheld and have been
submitted to the NRC under separate cover (AET 05-0037).

MMSSD ‘

USEC Inc.
6903 Rockledge Drive, Bethesda, MD 20817-1818
Telephone 301-564-3200 Fax 301-564-3201 http://www.usec.com



Mr. Jack R. Strosnider
May 23, 2005
AET 05-0038, Page 2

If you have any questions regarding this matter, please contact Peter J. Miner at (301) 564-3470.
Sincerely,
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Steven A. Toelle
Director, Nuclear Regulatory Affairs

cc: Y. Faraz, NRC HQ
B. Smith, NRC HQ

Enclosures: As Stated
Reference:

1. NRC memorandum to James W. Clifford (NRC) from Yawar Faraz (NRC) regarding April
25, 2005 Meeting Summary: USEC Inc. Response to NRC Request for Additional
Information,” dated May 9, 2005.

2. USEC Letter AET 05-0037 from S.A. Toelle (USEC) to J.R. Strosnider (NRC), “Submittal
of Additional Information Related to Request for Additional Information — License
Application for the American Centrifuge Plant (TAC Nos. 132306, L32307, and L32308) —
Proprietary and Export Controlled Information,” dated May 19, 2005.



Enclosure 1 to AET 05-0038

Responses to Attachment 2 of the April 25,2005 Meeting Summary
(Criticality Safety)



Enclosure 1 of AET 05-0038

1. NRC’s RAI NC-7 requested the applicant to clarify whether postings and/or labels were
required for administrative controls whenever an in-hand procedure was not used. The
applicant responded that postings and/or labels are not required when using in-hand
procedures, but that they may still be used on occasion.

The NRC staff indicated that this did not respond to the question about what was done
when in-hand procedures are not used.

The applicant stated that it would document any instances in which postings were not
considered necessary on a case-by-case basis, and that it would have similar written
criteria for the placement of postings to what it has currently for the gaseous diffusion
plants (GDPs). Postings would be most appropriate for areas in which operations were
localized to small areas with limited operations. The NRC staff indicated that it would
consider the specific implementation of posting requirements appropriate to review
during the operational readiness review (ORR) that the NRC will conduct after any
license is issued and prior to the commencement of operations.

USEC Response

Postings and/or labels are not required when an in-hand procedure is used. However,
postings and/or labels may still be used to ensure adequate dissemination of Nuclear
Criticality Safety (NCS) requirements to all personnel. The application of posting and/or
labels for all administrative NCS controls is determined through a documented process
with the intent of disseminating necessary information to personnel in the field, while
also not overloading personnel with excessive visual clutter that dilutes the effectiveness
of the postings. Therefore, field postings and/or labels may not be required for operations
that do not occur in a well-defined area or for operations that are controlled from a central
control point. Administrative controls that are incorporated into a formalized tracking
system for surveillances, calibrations, or periodic maintenance may not need to be posted.
Administrative controls that are purely administrative (e.g., completing a log book,
hanging lock out/tag out tags, etc.) may not need to be posted. The fissile material
operations manager and the cognizant NCS engineer may also determine together that a
specific control does not require posting for some other reason and this determination and
the reason is documented. The required postings are described in the Nuclear Criticality
Safety Evaluation (NCSE) and are approved by the Plant Safety Review Committee as
described in Chapter 5.0 of the License Application.

When neither postings nor in-hand procedures are used, the knowledge and training of
personnel is relied upon to maintain compliance with NCS controls. Fissile material
operations at the ACP will be performed through either procedures or work instructions.
Whether the procedures are in-hand or not, procedure compliance is required. Personnel
who are not trained on fissile material operations or are not directed to perform a fissile
material operation will not independently or spontaneously perform fissile work.
Moreover, fissile material operations are performed according to written procedures or



work instructions, not according to a posting. The presence of a posting, therefore, is to
provide direction to the untrained, casual, passerby, to prevent them from inadvertently
adversely affecting NCS controls.

Based on experience with the gaseous diffusion plant (GDP), operations like this are
operations where inadvertently adversely affecting NCS controls would require conscious
action. For example, removed GDP equipment is required to maintain spacing from
other removed equipment. Given the hundreds of components spread across dozens of
acres of floor space, it would be impractical to post the spacing requirements for each
item. However, the large size of the equipment (hundreds or thousands of pounds)
prevents inadvertent movement by untrained personnel. Therefore, for this example,
posting spacing requirements is unnecessary.

No changes to the License Application are required.

2. NRC’s RAI NC-10 requested the applicant to justify why annual walkthroughs of its
fissile material operations are acceptable. The applicant responded that front-line
managers (FLMs) provide real-time assessment of fissile material operations (FMOs) to
ensure that NCS requirements are being adequately implemented.

The NRC staff indicated that it was not clear whether FLMs are procedurally required to
monitor NCS compliance among their other responsibilities or whether they are
adequately trained to do so.

The applicant stated that there would be NCS staff on the floor regularly, and that the
FLMs would be provided with additional training in NCS sufficient to allow them to
perform this duty. In addition, while there is a commitment to walk down every area at
least annually, NCS staff would be expected to walk down portions of the facility on
approximately a monthly basis. The NRC staff stated that it was initially unclear whether
the annual walkdown meant that every area of the facility would be walked down at least
once per year. The applicant agreed to clarify the intent and provide additional details on
training of FLMs.

USEC Response

Section 5.3.4 of the License Application has been revised to clarify the intent of the NCS
walk-through program and include a reference to Section 11.3.1.4 for training of crew
supervision. The revision of Section 5.3.4 states: “As a minimum, specific fissile
material operating areas are assessed by NCS personnel via walk-through at least
annually, sometimes in conjunction with the assessments discussed below. By
distributing the various areas’ walk-throughs over a year’s time, NCS personnel are
performing a field walk-through on approximately a monthly basis.”

Additionally, Section 5.3.4 was revised to state, “Managers in charge of fissile material
operations are provided additional training on NCS and response to NCS deficiencies as
described in Section 11.3.1.4 of this license application.”



3. NRC’s RAI NC-11 requested the applicant to state how often NCS Program audits would
be performed. The applicant responded that NCS Program audits would be performed at
least once every three years.

The NRC staff indicated that the applicant had not adequately justified why a triennial
frequency was acceptable.

The applicant stated that, while external and independent audits of the NCS program
would be performed on a triennial basis, there would also be an annual self-assessment of
the NCS program, which is consistent with the self-assessment frequency for other safety
programs. The applicant agreed to clarify this.

USEC Response

Section 5.3.4 of the License Application has been revised to include a commitment to
perform an annual organizational self-assessment of their respective implementation of
the NCS program. The revision to Section 5.3.4 states: “Fissile material operations
management also performs an annual self-assessment to ensure NCS program
requirements are being met in the field. In addition to the annual self-assessments,
independent internal audits of the NCS Program are conducted or coordinated by the
Quality Assurance Manager as described in Section 11.5 of this license application.”

4, NRC’s RAI NC-12 requested the applicant to clarify when a nuclear criticality safety
evaluation (NCSE) was necessary. The applicant responded that there were a variety of
situations in which requests for NCS evaluations were not necessary, including: (1) the
operation is obviously non-fissile, (2) the operation has not been funded, (3) the operation
lies within the scope of an existing NCSE, (4) the operation is non-fissile due to limited
inventory or enrichment, or (5) the operation cannot be shown to be doubly contingent or
highly unlikely and therefore would not be approved.

The NRC staff indicated that these situations appeared reasonable but that the response
was open-ended in that it did not provide comprehensive criteria addressing when an
NCSE was not required and therefore cannot be approved.

The applicant stated that historically, in the experience of the GDPs, some operations had
been overly conservative in requesting NCS evaluations and that there were many
different instances in which they were not needed. The applicant also clarified that any
operations exceeding 100 g 2*°U or an enrichment of 1 wt% 2*°U under either normal or
credible abnormal conditions would be covered by an NCSE. The NRC staff stated that
this would be adequate and no further response was needed beyond a written
confirmation of USEC’s statements made during the meeting as reflected above.



USEC Response

As described in Section 5.4.2 of the License Application, NCSEs are only required for
operations that involve 100 grams (g) 2351 or more at 1 weight (wt.) percent or more 2°U
enrichment. USEC confirms the statements made during the meeting as reflected above.

S. NRC’s RAI NC-13 requested the applicant to describe how reliance is placed on the
natural and credible course of events, and what “other means” may be used besides the
use of administrative controls, engineered controls, and the natural and credible course of
events. The applicant responded that the natural and credible course of events was relied
on when implementing explicit NCS controls is unnecessary, impractical, or overly
prescriptive. To qualify as the natural and credible course of events, no controls must be
necessary to maintain them.

The NRC staff indicated that the response did not justify why this type of event could be
credited without establishing specific controls to maintain initial conditions, and did not
address the question about use of “other means” of criticality control.

The applicant stated that its position on use of the natural and credible course of events
was consistent with the approach previously found acceptable between the NRC and
USEC for the GDPs. The applicant agreed to provide the NRC staff with documentation
of this agreement for its review. The applicant also stated that it included use of the
words “other means” from American National Standards Institute/American Nuclear
Society (ANSI/ANS) 8.1 for completeness because it could not envision all possible
types of situations that may arise in the future, and that whatever means the applicant
uses, it would still need to ensure that criticality is highly unlikely and that the operation
is doubly contingent. The applicant further stated that it does not currently use “other
means,” and that any change that resulted in their use would necessarily require NRC
pre-approval, because it would constitute a new accident sequence or change to an
existing accident sequence under 10 CFR 70.72. The NRC staff stated that this would be
acceptable as it could then make a determination of adequacy of these controls on a case-
by-case basis.

USEC Response

As discussed in the summary above, this issue has been addressed with the NRC Staff
and changes to the GDP Safety Analysis Report were made to describe reliance on the
“natural and credible course of events.” Information was provided to the NRC in
correspondence dated January 22, 2001, (letter GDP 01-2003). The ACP plans to follow
the same practice outlined in this letter and included a discussion in Section 5.4.2 of the
License Application. No changes to the License Application are required.



6. NRC’s RAI NC-14 requested the applicant to describe how it will ascertain whether a
change in process conditions is sufficiently “unlikely” to meet the double contingency
principle (DCP). The applicant responded that the criterion for determining when
process conditions are sufficiently unlikely to meet the DCP is engineering judgment,
combined with a peer review and the rest of the NCSE approval process.

The NRC staff indicated that citing engineering judgment alone is too subjective and that
more specificity was needed.

The applicant stated that the FLMs were required to check criticality controls to ensure
that they were capable of being implemented and performing their intended safety
functions. In addition, the applicant cited the many layers of reviews and available
operating history to provide assurance that double contingency controls would be
unlikely to fail. The NRC staff indicated that the reliance on engineering judgment and
the approval process was subjective and did not provide any objective criteria that could
be used to unambiguously determine whether the failure of the controls was in fact
unlikely. The applicant stated that it would revise its response but would discuss it with
the NRC before responding.

USEC Response

The criteria used to determine whether a proposed control is sufficiently unlikely to meet
the DCP is engineering judgment, combined with a peer review and the rigors of the
NCSE approval process. When available, actual operating history or failure frequencies
are used. The conclusion of “unlikely” must be shared by the NCS Engineer who authors
the NCSE, the Senior NCS Engineer who peer reviews the NCSE, and the NCS Manager
who approves the NCSE. The development of the criticality accident scenarios, selection
of controls, and determination of postings all have input from personnel who will be
performing or managing the operation. The personnel providing input may be the
specific operators or maintenance personnel doing the work, their direct line supervision,
or other management directly responsible for that work. Approval of the NCSE by the
fissile material operations manager is done by a manager who has the authority and
responsibility to ensure that procedures will be modified, personnel trained, and other
implementation steps are completed prior to initiation of the operation. By approving the
NCSE the fissile material operations manager acknowledges agreement with the controls
and acceptance of the limits imposed.

The NCSE will document the basis for the conclusion that a change in a process or
parameter is “unlikely.” The basis may be an engineered feature, administrative control,
the natural or credible course of events, or any combination of these or other means
necessary to ensure the change is unlikely to occur. The parameters or conditions relied
on and the limits must be specified in the NCSE and controlled.

Separate from the process to develop and implement NCSEs to comply with the double
contingency principle, the Integrated Safety Analysis reviewed credible criticality
accident scenarios. For those scenarios that were determined to be credible paths to a



criticality accident, sufficient IROFS were developed to ensure the likelihood of a
criticality accident was highly unlikely in accordance with the performance criteria of 10
Code of Federal Regulation (CFR) 70.61.

The combination of compliance with the double contingency principle and the
performance requirements of 10 CFR 70.61 helps to ensure that criticality accident
scenarios are very tightly controlled. Reliance on engineering judgment is the foundation
of all of these hazard analysis techniques that rely on the experience and knowledge of
subject matter experts in their field. For the ACP, each of the hazard analysis efforts,
including NCS, involved personnel familiar with uranium enrichment, UF¢ handling
techniques, GDP operations, and GDP history. The personnel performing the NCS
analyses were all qualified Senior NCS Engineers familiar with analyzing both HEU and
LEU uranium systems. Most of the NCS personnel had extensive experience at either the
Portsmouth and/or Paducah GDP.

No single engineer’s judgment forms the basis for any conclusion of “unlikely” for any
specific control. Management systems ensure that each double contingency control is
reviewed and accepted by a diverse group of individuals whose expertise in their fields
gives them the clarity and independence to critically examine each double contingency
control to ensure it is an available and reliable control. No changes to the License
Application are required.

NRC’s RAI NC-15 requested the applicant to clarify the meaning of the paragraph on
page 5-9 discussing “items related to NCS.” The applicant responded that “items related
to NCS” meant either (a) items maintained by non-NCS programs (e.g., Health Physics,
Industrial Safety); or (b) chains of events that are inherently unlikely without specifying
explicit controls.

The NRC staff indicated that the examples did not support the statement that items
related to NCS do not require explicit controls. In the first example, that of five different
valves that must be misaligned, the fact that there are five valves is a feature of the design
that must be recognized as important for NCS. In the second example, the threat of
imminent death or injury is a deterrent to deliberate acts but not necessarily to accidental
acts.

The applicant stated that, with regard to crediting the five valves, a configuration change
would involve review by NCS, because NCS has a permanent position on the Plant
Safety Review Committee (PSRC) that reviews all changes, not just changes to FMOs.
The applicant stated that the example of the threat of imminent death or injury was
intended to address situations that were obviously hazardous to life and health, as
opposed to the broader spectrum of accidental actions. The examples cited were driving
a forklift into a filled UF¢ cylinder or cutting into a UF¢ pipe. The NRC staff agreed that
the examples were reasonable, given the additional details provided by the applicant, and
that no further response was necessary beyond a written confirmation of USEC’s
statements made during the meeting as reflected above.



USEC Response

USEC confirms the statements made during the meeting as reflected above. The
following clarifying information is provided. Quorum members of the PSRC are
provided in plant procedures. Section 2.2.1 of the License Application describes the roles
of the PSRC. In addition, the ACP change control process as it pertains to NCS is
described in Section 5.3.3 of the License Application. This process ensures all proposed
changes to the plant’s configuration are appropriately reviewed by NCS personnel to
ensure that there are no potential impacts to the NCS safety basis of the plant. No
changes to the License Application are required.

8. NRC’s RAI NC-17 requested the applicant to remove the statement from its application
in Section 5.4.2.1 discussing controls used to preclude areas from being classified as
fissile material operations. The applicant responded that controls relied on to prevent
areas from meeting the criteria for being an FMO under abnormal conditions would not
be double contingency controls or items relied on for safety (IROFS), but that such
controls would be identified through a documented process.

The NRC staff indicated that the status of such controls and how they are identified and
maintained was not clear, and also that their inclusion in procedures or work instructions
should not be left to the discretion of line managers.

The applicant stated that controls to prevent exceeding the threshold for an FMO
(enrichment greater than 1 wt% 23U or greater than 100 g 2*°U) would be identified as
procedural controls, such as material control and accounting (MC&A) controls on
cylinder movement credited with ensuring that only natural uranium is used initially in
the feed facility. The applicant also stated that such controls would be uniquely
identified in such procedures, in similar fashion to the way in which administrative NCS
controls are stamped in operating procedures. The NRC staff agreed that this would be
an acceptable way to prevent non-fissile operations from becoming FMOs, and that no
further response was necessary beyond a written confirmation of USEC’s statements
made during the meeting as reflected above.

USEC Response

USEC confirms the statements made during the meeting as reflected above. However,
the following clarifying information is provided. The only NCS controls that are required
to be uniquely identified in procedures are those controls necessary to maintain the
double contingency principle and/or IROFS. Handling of uranium contaminated items is
controlled by procedures or work instruction to ensure appropriate safety measures are
implemented for the protection of personnel and the public. Procedural controls required
to maintain a non-fissile material operation below either the 100 g *°U limit or the 1.0 wt.
percent enrichment limit may be included in procedures or work instructions when
needed to maintain the operation below these limits. Section 5.4.2.1 of the License
Application has been clarified to state: “These controls can be either engineered or
administrative and will be incorporated into applicable operating procedures or work



instructions when it is determined they are needed to maintain the non-fissile material
operation below either 100 g *°U or 1 wt. percent 2°U. This determination is made by
the responsible line manager.”

NRC’s RAI NC-19 requested the applicant to clarify whether it would document
exceptions to the preferred design philosophy in license application Section 5.4.3. The
applicant responded that it did not intend to document the reasons for not following the
preferred approach, such as when relying on administrative controls.

The NRC staff indicated that, although it did not expect that engineered controls could be
used in every instance, there should be a good reason for deviating from the preferred
design philosophy and this reason should be documented.

The applicant stated that administrative controls were used mainly in maintenance
operations, in which use of passive or active engineered controls is impractical due to the
hands-on nature of these operations. Examples of other operations involving
administrative controls are the vacuuming of spills, container handling, and equipment
transport. The requirement to ensure that criticality is highly unlikely under 10 CFR
70.61 drove the vast majority of ACP processes to rely on engineered controls. The NRC
staff agreed that the design of the majority of the ACP facility relies extensively on
inherently safe, passive equipment design, consistent with the applicant’s commitment to
the preferred design philosophy. As with other facility changes, replacement of an
engineered control with an administrative control would require NRC pre-approval under
10 CFR 70.72. No further response was necessary beyond a written confirmation of
USEC’s statements made during the meeting as reflected above.

USEC Response

10.

Conformance with the preferred design approach is a natural result of compliance with
the performance criteria of 10 CFR 70.61. The requirement to ensure that a criticality
accident scenario is highly unlikely causes the vast majority of ACP operations to rely on
passive engineered controls such as pipes, cylinders, cold traps, chemical traps, and other
fixed equipment that maintains a pressure boundary for moderation control and, in some
cases, a favorable geometry. Replacement of an engineered control with an
administrative control will require NRC pre-approval pursuant to 10 CFR 70.72. USEC
confirms the statements made during the meeting as reflected above. No changes to the
License Application are required.

NRC’s RAI NC-21 requested the applicant to remove the statement from license
application Section 5.4.4 stating that exemptions from criticality accident alarm system
(CAAS) coverage are documented in its NCS evaluations based on a conclusion that
criticality is not credible. The applicant responded that the intent of the cited text was
merely to point out that USEC would use form NCSEs to ensure that areas which do not
have CAAS coverage will not contain greater than 700 g ***U, and that the criteria
immediately following were taken from the (700 g 2*°U) mass limit in 10 CFR 70.24, the



(50 g #°U/m®) areal density limit in ANSI/ANS-8.3, and the (5 g *°U in any 10-liter
volume) concentration limit in 10 CFR 71.53.

The NRC staff indicated that these two statements were inconsistent, in that the rule (10
CFR 70.24) does not allow for areal density or concentration based limits, but only
contains a mass limit. Therefore, the use of areal density and concentration limits goes
beyond what is allowed in the rule. Furthermore, the areal density criterion in
ANSI/ANS-8.3 has not been endorsed by NRC as it is not in agreement with the rule; the
concentration limit from 10 CFR 71.53 as applied to transportation packages has not been
demonstrated applicable in a processing facility. Whereas mass is conserved by physical
law, process conditions could result in consolidating or concentrating uranic materials
under abnormal conditions.

The applicant stated that an example of where the areal density limit would be used
would be a warehouse with contaminated equipment; an example of where the
concentration limit would be used would be wastewater treatment. The applicant further
stated that CAAS coverage would be provided if a credible concentration or
accumulation mechanism existed, and that it would add the words “non-credible that
those conditions change” to the words concerning the areal density and concentration
criteria. The NRC staff stated that use of criteria beyond the 700 g 25U timit from 10
CFR 70.24 requires an exemption request and should be included with the applicant’s
exemption request for the cylinder yards.

USEC Response

11.

A change has been made to the first sentence in the third paragraph of Section 5.4.4 of
the License Application to add “and that it is non-credible for these values to be
exceeded.” Also, Section 1.2.5 of the License Application has been revised to include a
new Criticality Accident Alarm System exemption request for areal density and
concentration criteria.

NRC’s RAI NC-22 requested the applicant to provide technical justification for
exemptions from CAAS coverage based on the criteria of less than 700 g U, 50 g
25U/m?, or 5 g 2°U in any 10-liter volume, and state whether this is applied to only
normal or credible abnormal conditions as well. The applicant responded by referring to
its response to question NC-21, and stated these criteria did apply to credible abnormal
conditions.

The NRC staff indicated that the response to question NC-21 did not adequately justify
use of the areal density or concentration criteria. As with question NC-21, an exemption
request is needed to address the areal density and concentration criteria.

USEC Response

Section 1.2.5 of the License Application has been revised to include a new Criticality
Accident Alarm System exemption request for areal density and concentration criteria.



12.

NRC’s RAI NC-23 requested the applicant to clarify whether all areas not covered by a
CAAS exemption will be covered by two alarms, and also to state what compensatory
measures would be used if dual alarm coverage is lost. The applicant responded that the
CAAS system is required to provide dual coverage at all times, and that appropriate
compensatory measures would be imposed until CAAS coverage was restored.

The NRC staff indicated that the response did not provide the requested clarification as to
what compensatory measures would be used.

The applicant stated that the CAAS system was designed so that conditions in which
CAAS coverage is lost are not anticipated and that appropriate facility-specific
compensatory measures will be planned and documented as part of the design of the
operation. The NRC staff stated that this would be adequate and no further response was
needed beyond a written confirmation of USEC’s statements made during the meeting as
reflected above. The NRC staff indicated that it was not clear how or where the
compensatory measures would be documented, but that it planned to review them as part
of the ORR.

USEC Response

13.

Compensatory actions for loss of CAAS coverage will be incorporated into off-normal
operating procedures prior to initiation of operations that require CAAS coverage. No
changes to the License Application are required.

NRC’s RAI NC-24 requested the applicant to provide the technical basis for limiting the
installation of evacuation horns and radiation warning lights to facilities within 200 feet
of facilities with CAAS coverage. The applicant responded that the 200-foot evacuation

zone is sufficient to ensure personnel are not exposed to doses exceeding regulatory
limits.

The NRC staff indicated that the technical basis was not sufficient in that the analysis to
show this fact was not provided. The applicant stated that this was the same criterion as
currently used for the GDPs, and agreed to provide the technical basis for this criterion.

USEC Response

A calculation of the combined neutron and gamma dose from an initial burst of 10
fissions at 200 feet using the method described in Regulatory Guide 3.34, subject to the
12 rad limit for excessive radiation dose from ANSI/ANS-8.3-1997, can be performed
using the following formulas for gamma dose and neutron dose:
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Where N is the number of fissions, d is the distance from the source in kilometers, and Q
is a quality factor of 3 for neutron dose. These formulas result in 4.593 rads and 4.573
rads, respectively, for a total dose of 9.166 rads, which is below the ANS/ANSI-8.3-1997
definition of excessive radiation dose of 12 rads. Similarly, using the calculation models
in RG 3.34 for calculating prompt exposure from a criticality accident, a 10'® fission
burst would result in an exposure of 4.593 rem and 13.719 rem for gamma and neutron
radiation, respectively. The total of 18.313 rem for this estimated prompt exposure is
below the performance requirements of 25 rem for high consequence events from 10
CFR 70.61(c)(1). This calculation consewativel¥ assumes no shielding between the
source and the recipient. Subsequent bursts at 10"’ fissions will produce doses of 0.917
rads (1.831 rem) at 200 feet. Monitoring of the incident by emergency response forces
will be performed to establish an evacuation zone that is adequate to maintain doses
below regulatory limits for non-emergency responders. Emergency response dose
control is described in the site Emergency Plan. This approach is consistent with the
Technical Safety Requirements that apply to the adjacent GDP CAAS immediate
evacuation zones at the Piketon site. No changes to the License Application are required.

14.  NRC’s RAI NC-29 requested the applicant to commit that process variables that can
affect moderation will be identified as IROFS, when moderator control is relied upon.
The applicant responded that moderator controls relied upon to ensure that criticality is
highly unlikely would be identified as IROFS.

The NRC staff indicated that this response did not adequately address the question, which
concerned process variables (e.g., temperature, pressure) were used to establish
moderator control.

The applicant stated that, in the ACP, the main moderation control is the pressure
boundary for both process equipment and UFg cylinders, and that all moderator controls
in the facility are passive, and therefore the use of process variables does not apply.

The NRC staff stated that this is acceptable if moderator controls are all passive, and no
further response was necessary beyond a written confirmation of USEC’s statements
made during the meeting as reflected above.

USEC Response

In UF¢ processing, moderation control of the UFg is provided by the pressure boundary of
the equipment used to process the UFs. The pressure boundary prevents moderation by
moisture in ambient air, liquid water falling onto the equipment from external sources, or
water from precipitation for outdoor equipment. The pressure boundary is a passive
feature. If the analysis for an operation concludes that failure of the pressure boundary
can credibly result in a criticality accident, then those passive features are IROFS. USEC
confirms the statements made during the meeting as reflected above. No changes to the
License Application are required.

11



15.

NRC’s RAI NC-32 requested the applicant to clarify what management measures will be
used when relying on geometry control. The applicant responded that pre-operational
verification walk-downs and pre-use verification would be used to ensure that geometry
control for permanently installed equipment is implemented. In addition, permanently
installed equipment may be subject to periodic surveillance if the equipment may
credibly degrade.

The NRC staff indicated that the response should state that permanently installed
equipment credited for geometry control will be subject to periodic surveillance if the
equipment may credibly degrade.

The applicant stated that it will change “may” to “will” in the text cited above.

USEC Response

16.

Permanently installed equipment used as a geometry control will have periodic
surveillances performed if the equipment may credibly degrade. The specific
surveillances performed and their frequency are determined through the configuration
management program or are specific controls required by the NCSE. No changes to the
License Application are required.

NRC’s RAI NC-33 requested the applicant to clarify that, when parameters other than
mass are relied on in setting mass limits, control of these parameters in conjunction with
mass will only be credited as one leg of double contingency, and that if these items are
not credited as IROFS, the associated parameter will be evaluated at its most reactive
credible value. The applicant responded that highest credible or optimum moderation
will be assumed when geometry, enrichment, or composition is used as the primary
control.

The NRC staff indicated that this response only addresses moderation, and not other
parameters, and does not address the underlying question which is whether both mass and
the parameters used to determine safe mass could be credited as two distinct controls for
meeting the DCP.

The applicant stated that, if mass limits are dependent on another controlled parameter,
then this combination of controls will only be counted as one control for meeting the
DCP. The NRC staff agreed that this is appropriate, and no further response was
necessary beyond a written confirmation of USEC’s statements made during the meeting
as reflected above.

USEC Response

Section 5.4.5.1 of the License Application has been revised to include the statement:
“When safe mass values are dependent on the geometry, enrichment, composition, or
some other parameter, the combination of mass and the other parameter is used as one

12



17.

control to meet the double contingency principle.” USEC confirms the statements made
during the meeting as reflected above.

NRC’s RAI NC-39 requested the applicant to describe whether minimum reflector
conditions are used to account for the presence of nearby structural or transient materials
in facility calculations. The applicant responded that reflection conditions are described
and justified in each NCSE, and that when operations involve the routine presence of
personnel at the operating floor level, full water reflection or interstitial moderation
combined with full density water blocks to simulate personnel may be used.

However, for operations in which the routine presence of personnel is not considered
credible, full water reflection is not considered.

The NRC staff indicated that this response states that full water or interstitial reflection
may be used, but does not state that one of these assumptions will be used, in evaluating
the effect of personnel as reflectors. In addition, the response did not contain a
justification for not having a minimum reflector condition to account for other transient
reflectors.

The applicant stated that, in indicating that it may use option A (full water reflection) or
B (interstitial moderation combined with full density water blocks to simulate personnel),
the intent was not that it may use one of these options or some other option, but that it
would commit to using either option A or B. The applicant stated that whatever
reflection conditions were assumed would be justified to be bounding. The NRC staff
questioned why the applicant did not commit to a minimum reflection condition for
transient reflectors or structural materials that may be present in addition to operations
personnel. The applicant stated that it did not consider this appropriate because there
would be no solution processing in the facility, and that it would analyze any specific
reflectors present in a given operation. The NRC staff agreed that this was acceptable,
and no further response was necessary beyond a written confirmation of USEC’s
statements made during the meeting as reflected above.

USEC Response

18.

NCS evaluations will include bounding reflection conditions for normal and credible
abnormal conditions. USEC confirms the statements made during the meeting as
reflected above. No changes to the License Application are required.

NRC’s RAI NC-44 requested the applicant to describe the amount of margin used when
deriving subcritical limits based on handbooks, and to describe the associated validation
process. The applicant responded that handbooks are used as the starting point for
establishing NCS limits, and that handbook limits may be used as written, incorporated
into an operation-specific calculation, or applied in reduced fashion based on credible
upset conditions. In addition, handbook data derived from experiment requires no
validation, and handbook data derived from a calculational study is subject to the same
validation requirements as other calculations.
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The NRC staff indicated that this response appears to be inconsistent with that of
question NC-31, which indicates that handbook limits are always supplemented by
calculations. The response did not address the methods of validating handbook data that
is used directly in lieu of operation-specific calculations, or how much margin of
subcriticality is applied.

The applicant stated that the handbooks it used are based mostly on experimental data,
rather than calculations, but that any handbooks used would be “vetted” prior to using
them as the starting point for establishing NCS limits. The applicant agreed to provide an
example of this.

USEC Response

. 19.

Handbooks used for ACP operations are nationally recognized throughout the NCS
industry as high quality analyses that have been confirmed through many years of use or
based on experimental data. For example, LA-10860-MS, Critical Dimensions of
Systems Containing 25y, 29py, and *U, 1986, is a handbook based on hundreds of
critical experiments and provides an excellent source for obtaining values corresponding
to critical configurations. Other handbooks are held to similar criteria for excellence,
industry acceptance, and quality of data to be used at the ACP without further verification
calculations. Because handbooks tend to give minimum critical or maximum subcritical
values, use of these values for criticality controls is not appropriate to meet the double
contingency principle. Instead, these values are reduced such that subcriticality can be
demonstrated under normal and credible abnormal conditions. No changes to the License
Application are required.

NRC’s RAI NC-45 requested the applicant to describe how hand calculations are
validated. The applicant responded that: (1) use of the modified two-group diffusion
equation did not require validation because the method contains inherent conservatism
and uses experimentally derived data; (2) use of buckling conversion is applicable to all
types of material compositions and does not require validation; (3) comparative analysis
refers to the use of handbook data is addressed in the response to question NC-44; (4) the
use of the solid angle method is inherently very conservative and thus does not require
validation; and (5) the use of the surface density method applies the reactivity of a single
unit to an entire array, and that the single unit reactivity is determined using handbooks or
validated methods, so that no specific validation is required.

The NRC staff indicated that the validity and adequate margin of subcriticality must be
shown for any calculational method used to derive NCS limits. In addition, some of
these methods have variants and therefore are not uniquely described in the license
application. A detailed description of the methodology, the summary of systems or
parameters over which it is valid, any assumptions or limitations that must be adhered to,
and demonstration of adequate margin of subcriticality are all needed for such methods.
In addition, if the method cannot be validated using critical benchmarks, a reference
showing that it is an accepted and established method should be provided.

14



The applicant stated that it would provide a more detailed discussion of hand calculations
and their use.

USEC Response

20.

21.

22.

USEC does not intend to routinely use hand calculations to determine reactivity given the
ready availability of computing resources. However, in the unlikely event that computing
resources are unavailable and calculations are required, the hand calculations will be
performed using methodologies described in “Nuclear Criticality Safety” by R.A. Kneif,
American Nuclear Society, 1991 and subject to an upper safety limit of 0.95. Given the
conservatisms inherent in the various methods, using an upper safety limit of 0.95 is
adequate to ensure criticality safety. Section 5.4.5.2 of the License Application has been
revised to include this commitment. The commitment states, “When hand calculations
are used, the specific methodology employed will be as described in “Nuclear Criticality
Safety” by R.A. Kneif, American Nuclear Society, 1991 and subject to a total system
reactivity of 0.95 for all credible off-normal events.”

USEC will provide any additional clarification or confirmation upon request by NRC.
USEC will provide any additional clarification or confirmation upon request by NRC.

NRC’s RAI NC-50 requested the applicant to clarify to which of the currently NRC-
endorsed ANSI/ANS-8 Series standards USEC is committing. The applicant responded
that the details of what specific standards were being committed to are included in license
application Section 1.4.

The NRC staff indicated that the response did not address whether the applicant
committed to all the recommendations (“should” statements) or only the requirements
(“shall” statements) of the affected standards, and did not justify why the applicant did
not commit to certain of the ANSI/ANS-8 Series standards. The staff reviewed the set of
commitments in license application Section 1.4 and concluded that the applicant had
mainly committed to those ANSI/ANS-8 Series standards that were applicable to the
ACP. The exception was ANSI/ANS-8.23; it was unclear whether the emergency
response provisions of this standard are applicable to ACP operations.

The applicant stated that it would comply with all “shall” statements of the standards to
which it was committing (except as qualified in license application Section 1.4), but that
it would not necessarily comply with all “should” statements, with the exception of
complying with the DCP in ANSI/ANS-8.1. The applicant further stated that a specific
commitment to ANSI/ANS-8.23 was not necessary because its Emergency Plan
compared favorably with the standard.

The NRC staff stated that it would review the Emergency Plan and discuss with the
applicant later.
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USEC Response

Section 2.2.4 of the Emergency Plan states that our emergency response to CAAS alarms
and/or nuclear criticality events is consistent with guidance contained in ANSI/ANS 8.23-
1997. Section 1.4 of the License Application has been revised to commit to this standard.
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Enclosure 2 to AET 05-0038

Responses to Attachment 2 of the April 25, 2005 Meeting Summary
(Decommissioning Funding)



Enclosure 2 of AET 05-0038

1. In response to a request for additional detail in Table C.3.7 explaining the decontamination
method to be utilized, USEC explained that it planned to use dry decontamination, including
wiping, vacuuming, and light and heavy abrasion. Costs of those methods were reflected in
Tables C.3.14 (waste components), C.3.15 (purchase of waste boxes), and C.3.17
(miscellaneous). USEC would perform little demolition, because it would use Department of
Energy (DOE) buildings and be required to return the buildings to DOE. A small number of
USEC-constructed buildings also were included in the cost estimate. Equipment would be
removed and sent for disposal without decontamination whereas the centrifuge casings would
be decontaminated. Building areas would be cleaned largely through vacuuming. Waste from
vacuuming would be placed in waste box void areas. Vacuuming of floors was included in
the estimate; cleaning of walls and ceilings was not included because the facility during
operations would adhere strictly to ALARA and maintain a high level of cleanliness. The
floors of all cylinder yards would be scarified, as needed, and waste from the scarification
would also be disposed in the voids of the waste boxes.

USEC was requested to provide additional detail on the unit costs to remove and package
equipment, to scarify, and to vacuum (compared if possible to modeled representative costs in
NUREG-6477).

USEC Response

In the Decommissioning Funding Plan (DFP) estimate, Table C3.7 entitled Decontamination
or Dismantling of Radioactive Facility Components, the follow-on notes list the anticipated
tasks considered in this estimate.

These tasks can be further delineated as follows for their respective labor efforts (person-

days):
Administrative support 6,570
Engineering support 5,475
Security 18,615
Maintenance/Scheduling 1,095

Decontaminate Facilities (Internals Only)(Vacuuming); Waste

Segregation; Erect Decontamination Facility (air structures/tenting) 2,190
Dismantle Centrifuge Machines 78,840
Dismantle Facilities/Components 21,900
Tails Disposition — Cylinder Movement/Disposition 6,570
Number Persons = 129 141,255



Decontamination of the facility internals will require 2,190 person-days of effort. The
assumed preferred decontamination method employed during decommissioning is a dry
method (i.e., vacuuming, wiping, dusting, scooping, sweeping, grinding, etc.), wherever
practical, except for hard, stubborn areas that may need some special attention (i.e., dry —
higher abrasion or wet - chemical cleaning). It is further assumed and anticipated that there
will be a low amount of overall contamination due to a strict adherence to the As Low As
Reasonably Achievable (ALARA) principles throughout the life of the plant.

The quantity of waste generated by employing dry decontamination methods is generally the
lowest amount anticipated. Vacuuming the facility internals can reasonably accumulate
approximately five B-25 boxes full of debris [Area = 1.04 x10° square feet (%) (reference
internal building floor area Table C3.5A), B-25 box =90 cubic feet (f°), uniform thickness =
0.005 inches (in.)].

Additional details to decontaminate the facility internals are: the area is calculated to be 1.04
x 10° ft%, the quantity of area decontaminated (vacuuming or dry/wet wiping) is assumed to be
750 ft*/day, and there are two work crews anticipated. To dismantle the centrifuge machines,
plans are to work 5 days per week, 24 hours per day utilizing 3 shifts. A shift is defined as 8
hours of work with a crew compliment of 24 persons. To dismantle/demolish the add-on
facilities, the area is calculated to be 433,000 fi* (not including cylinder yards), the quantity of
area dismantled is 333 ft*/day, and the plans are to work five days per week, 16 hours per day
utilizing two shifts. A crew compliment is 10 persons. The 2004 edition of RS Means was
utilized to derive some of these unit costs.

Packaging of equipment is a detailed activity categorized under the dismantling of centrifuge
machines as a labor activity, which is listed as an identified task in Table C3.7. Dismantling of
centrifuge machines tasks considers these activities: machine removal and transport, machine
disassembly, casing decontamination and storage, service module demolition, mezzanine
piping demolition, handling and segregation of accumulated waste, health physics (HP)
support, crew administration and supervision, and receipt and transport of B-25 waste
containers/boxes.

In the DFP estimate, Table C3.8 entitled Restoration of Contaminated Areas on Facility
Grounds, the follow-on notes list the anticipated tasks considered in this estimate. These
tasks decontaminate the external facilities (i.e., cylinder yards). Again the assumption is a
minimal amount of loose contamination. The labor estimate includes the HP survey, removal
of fixed contamination (i.e., scarification of cylinder yards), and the collection and disposal of
the waste. These tasks were estimated at 3,066 respective labor efforts (person-days).

The quantity of waste generated by scarifying the top 1/8-in. of the entire cylinder yard would
accumulate approximately 184 B-25 boxes of debris [Area = 1,586,280 ft (reference external
cylinder yard area Table C3.5A), B-25 box = 90 ft*, uniform thickness = 0.125 in.].

The debris accumulated from the internal vacuuming or the external scarifying dry
decontamination efforts are mostly dust or granular in make-up and will be utilized as fill



material in the low-level, dry, unclassified waste disposal B-25 boxes generated from the
crushed centrifuge machines components (19,200 B-25 boxes) described in Table C3.14 of
the DFP.

In the DFP estimate, Table C3.14 entitled Packaging, Shipping, and Disposal of Radioactive
Wastes, describes the waste streams anticipated as a result of decommissioning the American
Centrifuge Plant (ACP). The waste streams are segregated into two distinct categories:
Unclassified and Classified wastes. Centrifiige Machine wastes accumulate into these two
categories as follows: low-level, contaminated, unclassified, liquid waste and low-level,
contaminated, classified, solid waste. From the first table, there will be 295 55-gallon barrels
of low-level, contaminated, unclassified, liquid waste accumulated, which will be shipped to
Diversified Scientific Services Inc. in Oak Ridge, Tennessee for incineration. From the
second table, there will be 19,200 B-25 boxes of low-level, contaminated, classified, solid
waste accumulated for disposal, assumed to be at the Nevada Test Site. Furthermore, the
other auxiliary equipment (from Table C3.5 of the DFP) is compacted into 665 B-25 boxes of
low-level, contaminated, unclassified, solid waste accumulated for disposal at EnviroCare in
Clive, Utah. A tertiary stream identified, but not totally defined is the storage of the
centrifuge machine casings and service module structures. This equipment is decontaminated,
but is set aside for later salvage though no salvage credit is taken for this material. This
material is not considered waste and is not calculated in the waste stream.

Table C3.14 of the DFP built into the waste disposal unit costs is the equipment and labor
needed to obtain loaded and staged B-25 boxes from the machine dismantling process for
further on-site disposition (i.e., survey, inspection, sealing, handling, labeling, etc.) and
staging for ultimate transport to the various waste disposal facilities identified in Table C3.14
of the DFP.

Table A-2, Appendix A of NUREG/CR-6477 lists a few surface decontamination rates for
vacuuming, wiping, and concrete scabbling activities. A comparison of these unit rates to
those made in USEC’s DFP was made. The values were gleaned from the DFP estimate, with
appropriate unit conversions.

NUREG USEC .
Surface Rates Rate Rate Comments
(m*h) | (m’h)

Dry Vacuuming 60 8.7 DFP Table C3.8 — 750 ft/d

Dry/Wet Wiping 30 8.7 DFP does not distinguish between vacuuming
and wiping

Concrete 10 21 or 17 | DFP Table C3.7 details as described in the

Scabbling response given above; Area = 1,586,280 fi,
Dur = 438 d; 2 crews; depends upon hours
worked per day (8 or 10 hours respectively)




The table comparison analysis shows that USEC’s DFP vacuuming and dry/wet wiping
activities are quite low (i.e., less area is covered per unit time). USEC’s DFP estimate was
determined utilizing other experience gained from Portsmouth Gaseous Diffusion Plant to
calculate the manpower effort and appears to be very conservative. The concrete scabbling
rate calculated for USEC’s DFP is somewhat quicker than the NUREG rate, but reasonable
based on the activity performed. The differences are likely attributable to the type of area
being addressed. The NUREG has more obstacles (barriers, start/stop operation that tend to
reduce the working rate) for the listed building demolition effort, whereas USEC’s scabbling
effort in on wide open cylinder yards with little or no obstacles.

Another common table layout utilized throughout NUREG/CR-6477 can be found in Section
6.2 Decommission Analysis on page 6.3. To help simplify a comparison between this
NUREG and USEC’s DFP estimate, USEC has developed a similar layout as depicted in the
NUREG document with comparable units and is provided below:



Summary of Estimated Values for Decommissioning the ACP Commercial Plant to
NRC “Free-Release” Criteria

Planning . Final Site. .
Decontamination Ground Characterization
Parameter and . . . Rad Total
. and Dismantling Restoration and Long Term
Preparation Surveys .
Surveillance

Duration (days) 219 1,095 438 548 1,314 1,314
Effort (pers-days) 7,884 141,255 3,066 3,285 6,570 162,060
Manpower (persons) 36 129 7 6 5 183
Occupational dose
(pers-rem) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cost ($ millions)
Staff 2.578 39.591 0.738 0.963 2.357 46.227
Packaging/Shipping/Waste
Disposal 47.511 47.511
Equipment/Supply Costs 14974 14.974
Laboratory Costs 1.353 1.353
Miscellaneous Material
Costs 2.500 25
NRC Staff Review and
Approval 0.08 0.08
NRC Fees 18.6 18.6
DOE Lease 6.0 6
Business Insurance 0.300 03
Taxes 0.181 0.181
Indirect Services 33.581 33.581

Subtotals 2.578 164.671 0.738 0.963 2357 171.307
G&A 0.155 9.88 0.044 0.058 0.141 10.278
15% Contractor Profitability 0410 22481 0.117 0.153 0.375 23.536
25% Contingency 0.786 49.258 0.225 0.294 0.718 51.280

Totals 3.929 246.290 1.124 1.468 3.591 256.401

- Decontamination Duration - six years
- Centrifuge machine internals disposed as *classified, contaminated, low-level” waste
- Centrifuge casings and service module structural steel disassembled, decontaminated, and stored for later disposition
- Most centrifuge auxiliaries disposed as “unclassified, contaminated, low-level” waste
- Decontamination efforts are performed on all “horizontal” surfaces
- Compaction of waste volume utilized

- No salvage

- 219 days is representative of productive effort per year

[Centrifuge and centrifuge-related equipment is disposed; all other equipment and buildings/yards added by USEC remain, but decontaminated

to the NRC “free-release” criteria)



Again, the values utilized were obtained directly from the DFP estimate and placed into the
comparable layout. The table comparison analysis for USEC’s DFP estimate is quite
conservative.

2. Inresponse to a request for additional detail on the labor overhead rate, USEC explained that
proprietary information had been provided that contained the requested information. The
NRC informed USEC that ICF Consulting would review this information and USEC would
be contacted if any further clarifications were needed.

NRC to review information associated with this item and provide USEC any additional need
for clarification/confirmation.

USEC Response

As discussed with NRC and ICF Consulting, USEC believes we have adequately addressed
the overhead allocation issues as noted on the tables. These allocations are representative of
the costs that would be associated with doing business on the DOE reservation in Piketon for
either USEC or a third party contractor.

3. Inresponse to a request for additional detail on how USEC had derived the two consolidated
labor categories (i.e., salary and hourly) from the eleven labor groupings stated to have been
included in the cost estimate, USEC explained that proprietary information had been provided
that contained the requested information. The NRC informed USEC that ICF Consulting
would review this information and USEC would be contacted if any further clarifications were
needed.

NRC to review information associated with this item and provide USEC any additional need
for clarification/confirmation.

USEC Response

As aresult of discussions with NRC and ICF Consulting, USEC agreed that it was reasonable
to include wage escalation in its labor estimate. Based on past experience for wage escalation
relevant to non-union employees at the Portsmouth Gaseous Diffusion Plant, USEC will
escalate wages at a 3 percent rate in years two through six of the estimate. These updated
tables will be submitted to the NRC under separate cover (AET 05-0040).

4, Inresponse to arequest for additional detail on waste disposal costs for any wastes generated
by decontamination of'the facility, USEC explained that such wastes would include primarily
waste from vacuuming floors, waste from scarifying floors, and wastes from wipes used to
sample for contamination. The estimated amounts of such wastes were well within the
container limits of the waste boxes, and the small articles would occupy free volume in those
boxes. USEC agreed to add a statement to the decommissioning cost estimate (DCE) stating
those assumptions.



USEC Response

In the DFP estimate, Table C3.14, a footnote was added in Revision 1 of the DFP and canbe
found under the second table, “Assumptions,” which states, “B-25 boxes contain volume
gaps, which are filled to capacity from scarified yard materials/debris.” Further explanation
on waste streams is documented in USEC’s response to NRC Summary # 1 above.

5. In response to a request for additional justification for the estimated costs of packaging,
shipping, and disposing oftails expressed in dollars per kgU, USEC explained the following:
The estimate of the contract price with the Department of Energy was in 1998 dollars, which
USEC believes is still accurate. USEC was aware of a higher estimate given to Louisiana
Energy Services (LES) by DOE for tails disposal. However, USEC had validated the cost per
kgU that it was using, based on a proprietary bid that it had submitted to DOE for the
contract to build the Uranium Disposition Services (UDS) facility for tails conversion.
USEC’s estimate was based on: (1) cost information from its bid; (2) cost information from
the UDS contract; (3) the amount that USEC would be willing to pay the DOE, taking into
consideration that USEC could build its own facility; and (4) the fact that USEC would not
have transportation costs because of the proximity of its proposed ACP to the UDS
conversion facility.

USEC Response

USEC’s response is considered USEC Proprietary Information pursuant to 10 CFR 2.390 and
is being submitted under separate cover (AET 05-0037).

6. Inresponse to a request for additional justification for the use ofa 10 percent rather thana 25
percent contingency factor on the cost of tails conversion, USEC explained that it believed
the smaller contingency was justified because: (1) it was committing to prepare annual
revisions rather than revisions every three years to the DCE following full installation of all
centrifuges in 2010; and (2) the amount of tails generated is a consistent function of the
number of machines and can be determined by a simple mass balance calculation. USEC
confirmed that it did not intend to use an inflation adjustment to recalculate its DCE, but
rather in all cases to recalculate based on the estimated costs of the activities.

USEC Response

USEC’s response is considered USEC Proprietary Information pursuant to 10 CFR 2.390 and
is being submitted under separate cover (AET 05-0037).

7. Inresponse to a request for additional justification for the absence of sampling costs (except
urinalysis), USEC explained that it did not expect to perform any sampling, such as soil
analysis or core sampling that would require analysis by an off-site laboratory. Sampling
costs were captured in Table C.3.9 for labor for surveys, wipe tests, and on-site analysis of
wipes, and in Table C.3.17 for supplies. The storage yard would be surveyed and then
scabbled, with the process repeated as many times as necessary. USEC stated that this



approach was based on experience with the GDP yards, but that the ACP yards were
expected to be newer and cleaner.

USEC Response

A footnote has been added to Tables C3.8 entitled Restoration of Contaminated Areas of
Facility Grounds and C3.9 entitled Final Radiation Survey, of the DFP under “Assumptions,”
which states, “Labor estimate includes non-labor costs for analytical sampling/surveying
efforts.”

USEC does not anticipate obtaining any samples (i.e., core sampling or soil analysis, etc.) that
would require an off-site laboratory analysis for the following reasons: 1) USEC leases the
buildings from the DOE and are obligated to return the majority of the buildings back to
DOE. Those buildings not identified in the lease are captured in the estimate to be totally
demolished, 2) there are known DOE ground legacy issues, where USEC is not liable, 3) the
concrete is of sufficient hardness and density per design specifications that core sampling is
not the primary means to detect absorbed contamination, and 4) instead of sampling, many
survey methods will be employed to detect contaminated areas. One such example is the
process anticipated to be utilized in the cylinder storage yards. All USEC listed cylinder yards
will be surveyed. If a contaminated area is located, it will be marked and decontaminated
later. The anticipated methods of decontamination in the cylinder yards are scarify/scabble
then vacuum with the survey/decontamination process repeated as often as necessary to
qualify the area clean (Free Release criteria). The decontamination debris will be disposed of
in B-25 boxes as fill material (see USEC’s response to NRC Summary # 1 above). This
method has been utilized successfully, with experience gained from the GDP yards. In
addition, the ACP yards will be newer and will have lower contamination threshold
identification limits applied to maintain the yards in accordance with the ALARA principle.
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3-25 2 10-11 1
3-26 2 10-12 1
3-27 2 10-13 1
3-28 2 10-14 1
5-5 1 10-15 1
5-6 1 10-16 1
5-7 3 10-17 1
5-10 3 10-18 3
5-11 3 10-19 1
5-14 3 10-20 1
5-15 3 10-21 3
5-17 3 10-22 1
5-18 3 11-2 1
6-5 1 11-9 1
6-7 1 11-18 2
6-9 1 11-37 1
7-8 1
7-12 1
7-13 2
7-15 2
7-18 1
9-6 1
9-7 1
9-8 1
9-9 1
9-10 1
9-11 1
9-12 1
9-14 1
9-15 1
9-16 1
9-17 1
9-19 1
9-21 1
9-23 1
9-25 1
10-2 1
10-5 3
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The major components that support the ' withdrawal operations are w1thdrawal
(compression) trains, cold boxes, cold traps assay spectrometers and vents.

1.1.5.5.5 Samplmg and Transfer Operatlons

UFs samphng and transfer operations for UFs product matenal is” carried out in the
product operations area of the X-3346 building. Since the American Society for Testing and
Materials (ASTM) sampling standards necessitate that sampling must be from homogenized UFe,
the design involves liquid UFs material in:the source cylinders and the transfer operations.
Autoclaves with heating and cooling capability are used to liquefy UFs in the source cylinders, to
facilitate transfer into customer cylinders and then to solidify the UFs heel remaining in the
cylinders at the end of the transfer. The ‘autoclaves are pressure vessels and are designed to
contain a UFg release. Electrically heated hot air is the heating medium and cold air is used for
cooling.

"The major components that compnse the samphng and transfer operatrons are autoclaves,
cold traps, and vents.

1.1.5.5.6 Receiving and Shipping Operatlons _

The X-3346A building is the usual recervmg point for cyhnders Full feed cylinders (14-
ton), customer cylinders (2.5-ton), tails cylinders (14-ton), and overpacks with customer
cylinders are received and weighed in the X-3346A bulldmg, then the cylinders and overpacks
are transported to storage until needed.

The X-3346A building is also the shipping point for emptied cylinders leaving the ACP
as well as UFs cylinders shipped to fulfill customer product orders, although any approved UFs
cylinder may be shipped ‘from this facility. - See Figure 1.1-4 (located in Appendxx B) for a
schematic of the Feed, Withdrawal, and Product Operatrons

Filled customer product cylmders, emptred feed cylinders, and other UF¢ cylinders will
be prepared for shipment and shipped in accordance with U.S. Nuclear Regulatory Commission
(NRC) and DOT regulatory requrrements from the X-3346A.

1.1.5.5.7 Waste Handling Operatlons e

Depleted UFg tails material is considered a resource material with the ultimate disposition
to be determined and is not considered a waste.  USEC intends to evaluate possible commercial
uses for depleted UFs. ' Depleted UFg is: stored in steel cylinders within cylinder storage yards
until this material can be processed in accordance with the dlsposmon strategy established by
USEC. Depending upon technological developments and the existence of facilities available
prior to the ACP shutdown, the depleted UFs may have commercial value and may be
marketable for further ennchment or other processes '

Waste generated by the ACP is- collected handled packaged segregated stored, and
shipped for off-site treatment/disposal in"a safe and environmentally acceptable manner in
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accordance with applicable state and federal regulations, and plant procedures. Waste
accumulation areas are established throughout the ACP as necessary to meet these regulatory
requirements.

The ACP obtains waste management services from a qualified provider licensed/certified
by the NRC or an agreement state. Waste may be further sampled/measured to assist in
determining the proper waste characterization and proper disposal/treatment method.

Potential waste streams generated include Low-Level Radioactive Waste, LLMW, RCRA
Hazardous Waste, Sanitary/Industrial Waste, Recyclable Waste, and Classified/Sensitive Waste.

Waste generating activities are evaluated for waste minimization opportunities to reduce
the volume and toxicity of waste generated to the degree determined to be economically
practicable.

A further description of the transportation impacts can be found in Section 4.2 and the
waste impacts can be found in Section 4.13 of the Environmental Report for the American
Centrifuge Plant.

1.1.5.5.8 Liquid and Air Waste Discharge Points
Waste discharge points are categorized by either liquid (water) or air.

For liquid, wastewater discharges are handled by different means depending upon the
originating source: process, sanitary, or storm water.

No process wastewater is intentionally discharged from the liquid effluent tanks.
Accumulated water in these tanks are sampled and managed according toanalytical results.
Trained professionals using approved spill response protocols and spill response equipment will
promptly contain liquid spills within the process buildings. Spill materials will be collected,
sampled, analyzed, and managed in accordance with applicable federal and state laws. The only
intentional process wastewater discharge resulting from plant operations is the-blow down from
the TWC (Tower Cooling Water) system. This cooling water system is not interconnected with
the MCW (Machine Cooling Water) system located in the process buildings. The MCW system
is a closed-loop system, which requires minimal makeup water, but does not have blow down
discharges.

Sanitary wastewater (e.g., showers, toilets, etc.) located within the area discharge to the
plant sanitary sewer system and ultimately to the X-6619 Sewage Treatment Plant. Treated
sanitary wastewaters are discharged from X-6619 directly to the Scioto River via an underground
pipeline via a permitted NPDES outfall,

Storm water runoff from the ACP area, along with some once-through cooling water
(sanitary water), drain to a pair of holding ponds (X-2230N West Holding Pond and X-2230M
Southwest Holding Pond). These ponds provide a quiescent zone for settling suspended solids,
dissipation of chlorine, and oil diversion and containment. The ponds discharge to unnamed
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1.2 Institutional Information
USEC Inc. is the apphcant for the ACP hcense
1.2.1 Corporate Identlt) « ,’ A |

USEC is a global energy company and 1ts sub51d1ary, the Umted States Ennchment
Corporation, is the world’s leading supplier of enriched uranium fuel for commercial nuclear
power plants. USEC, including its wholly owned subsidiaries, was organized under Delaware
law in connection with the privatization of the Umted States Enrichment Corporatlon

USEC is responsible for the design, manufacturmg, assembling, mstallatlon, operatlon,
maintenance, modification, and testing of the ACP in Piketon, Ohio. :

: USEC’s prmc1pal office is located at 6903 Rockledge Dnve, Bethesda, MD 20817.
USEC is listed on the New York Stock Exchange under the ticker symbol USU.- Private and
institutional investors own the outstanding shares of USEC. The pnnmpal officers of USEC are
listed below and are citizens of the United States

J ames R. Mellor President and Chlef Executive Officer
Lisa E. Gordon-Hagerty, Executive Vlce President and Chief Operatmg Officer

~ Philip G. Sewell, Senior Vice Pres1dent
Robert Van Namen, Senior Vice President -
Ellen C. Wolf, Senior Vice President and Chlef F manc1a1 Officer
W. Lance Wright, Senior Vice President -
James F. McDonnell, Vice Pre51dent Clnef Informatlon and Secunty Officer

The mailing address for the ACP is:

‘USECInc. .
American Centnﬁlge Plant
P. O. Box 628

Piketon, Ohio 45661

. The NRC has 1ssued Certlﬁcates of Comphance to the Umted States Ennchment
Corporation, a wholly owned subsidiary of USEC, to operate the Paducah and Portsmouth GDPs
(Docket Numbers 70-7001 and 70-7002, respectively). Consistent with the requirements in 10
CFR 76.22 and in connection with ‘the issuance of these Certificates, the NRC has determined
that USEC is neither owned, controlled, nor -dominated by an alien, a-foreign corporation, or a
foreign government. Issuance of a license to USEC would be consistent with the requirements of
10 CFR 40.38 and 70.40, since the NRC concluded that USEC has satisfied similar requirements
in 10 CFR 76.22. .Furthermore, more recently the NRC has issued a license to USEC to operate
the Lead Cascade Demonstration Facility (Docket No. 70-7003) pursuant to 10.CFR Part 70.
There have been no changes in ownershlp or control that would mvahdate the NRC’s prevmus
ﬁndmgs : ~
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Further, issuance of a license would not be inimical to the common defense and security
of the United States or to the maintenance of a reliable and economical domestic source of
enrichment services. To the contrary, issuance will support those important goals. Commercial
deployment of American Centrifuge technology by USEC will help ensure the United States will
continue to maintain a reliable and economic, domestic source of enriched uranium.
Deployment of the ACP is in furtherance of the goals of the June 17, 2002, DOE-USEC
Agreement to “facilitate the deployment of new, cost effective advanced enrichment technology
in the United States on a rapid schedule.” It will enable USEC to deploy a modern, efficient and
reliable enrichment plant to supplement and replace its current 50+ year-old GDPs.

1.2.1.1 Site Location

The ACP is located on the DOE reservation. The reservation is located at latitude
39°00°30” north and longitude 83°00°00” west measured at the center of the reservation on
approximately 3,700-acres of federally owned land in Pike County, Ohio, one of the state’s
lesser populated counties. The largest cities within an approximate 50-mile radius are
Portsmouth, Ohio, located approximately 27 miles to the south, and Chillicothe, Ohio, located
approximately 27 miles to the north. The reservation occupies approximately 750 security-
fenced acres and is located about one and one half miles east of U.S. Route 23 and two miles
south of U.S. Route 32, and two miles east of the Scioto River.

USEC, through its subsidiary the United States Enrichment Corporation, leases a
significant portion of the DOE reservation from the DOE. The ACP is within the space leased
by the United States Enrichment Corporation and occupies approximately 200 acres of the
southwest quadrant of the CAA. USEC and its agents will conduct USEC activities within the
ACP buildings/facilities and access and egress thereto, in accordance with this license
application.

1.2.1.2 Other Reservation Activities

The United States Enrichment Corporation operates the GDP in accordance with a NRC
Certificate of Compliance issued pursuant to 10 CFR Part 76 requirements. These operations
include:

» Maintaining the GDP in Cold Standby status under a contract with the DOE;
= Performing uranium deposit removal activities in the cascade facilities; and

» Removing technetium-99 (**Tc) from potentially contaminated uranium feed in
accordance with the June 17, 2002 agreement between DOE and-the United States
Enrichment Corporation.

The United States Enrichment Corporation also possesses a license for radioactive
material operations from the State of Ohio for the conduct of laboratory and-associated support
activities.  This license encompasses laboratory analyses, in-field analyses for radioactive
material deposits, health physics survey, and characterization activities.
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1.2.3 Type, Quantity, and Form of Licensed Material

The type, quantity, and form of NRC-regulated special nuclear, source, and by -product
material are shown in Table 1.2-1.

1.2.4 Authorized Uses - 'J S
The ACP ennches UFs up to 10 wt percent 235U The specific authonzed uses for each
class of NRC-regulated material are shown in Tab]e 1 2-2.

USEC will provide a minimum 60 day notice to the NRC prior to initial customer
product withdrawal of licensed .material exceedmg 5 wit. percent 23U enrichment. This notice
will 1dent1fy the necessary equlpment and operational changes to support customer product
withdrawal, storage processing, and shrpment for these assays

1.2.5 Special Exemptlons or Speclal Authonzatrons

The followmg exemption to the apphcable 10 CFR Part 20 requlrements are 1dent1ﬁed in
Sectron 4.8 of this license apphcatlon ' : , 3

= UFs feed, product and depleted uranium cyhnders which are routmely transported
inside the DOE reservation boundary between ACP locations and/or storage areas at
the ACP, are readily identifiable due to their size and unique construction, and are not
routinely labeled as radioactive ‘material.- Qualified radiological workers attend UFs
cylinders during movement.

» - Containers located in Restrrcted Areas wrthm the ACP are exempt from container
labeling requirements of 10 CFR 20.1904, as it is deemed impractical-to label each
and every container. In such areas, one sign stating that every container may contain

- radioactive material will be posted.. By procedure, when containers are to be removed
from contaminated or potentially contaminated areas, a survey is performed to ensure
that contamination is not spread around the reservation. = -

-® In lieu of the requirements of 10 CFR 20.1601(a), each High Radiation Area with a
‘radlatlon reading greater than 0.1 roentgen equ1va1ent man per hour (rem/hour) at 30-
centimeters (cm) but less than 1 rem/hour at 30 cm is posted Caution, High Radiation
Area and entrance into the area shall be controlled by an RWP. Physical and
administrative controls to prevent inadvertent or unauthonzed access to Hrgh and Very
High Radiation Areas are mamtamed ' ~

" The on-site radiological 1mpacts from the proposed exemptxons to the requrrements of 10
CFR 20.1904 and -20.1601 .-would be minimal.;and are consistent with prevrously approved
exemptions found -in the GDP certification. - ‘Moreover, pursuant to the regulatlons in 10 CFR
20.2301, the requested exemption is authonzed by law and would not result in undue hazard to
life or property. . ; ' :
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The following exemption from the applicable 10 CFR 70.50 reporting requirement is
identified in Section 11.6.3 of this license application:

The 10 CFR 70.50(c)(2) reporting criteria require that the ACP submit a written
follow-up report within 30 days of the initial report required by 10 CFR 70.50 (a) or
(b) or by 10 CFR 70.74 and Appendix A of Part 70. In lieu of the 30-day requirement
described in 10 CFR 70.50(c)(2), NRC approval to submit the required written reports
within 60 days of the initial notifications is hereby requested.

10 CFR 70.17 allows the Commission, upon application of any interested person or
upon its own initiative, to grant such exemptions from the requirements of the
regulations in this part as it determines are authorized by law and will not endanger
life or property or the common defense and security and are otherwise in the public
interest. The requested exemption is authorized by law because there is no statutory
prohibition on extending the reporting period to 60 days.

Furthermore, granting this exemption request will not endanger life or property or the
common defense and security, in that the exemption request does not relieve the ACP
from other requirements contained in 10 CFR 70.50 (a) or (b) or by 10 CFR 70.74 and
Appendix A of Part 70, such as 1-hour, 4-hour, and 24-hour reporting requirements for
defined events.

The proposed exemption would result only in written reports being submitted within
the time limit currently allowed under 10 CFR 50.73 for commercial nuclear power
plants. It would be consistent with the exemption granted to the gaseous diffusion
plants for reporting of events pursuant to 10 CFR 76.120(d)(2) (67 Federal Register
68699, November 12, 2002) and the exemption granted to the Lead Cascade during
licensing.

This proposal allows for completion of required root cause analyses after event
discovery and fewer supplemental reports, thereby reducing regulatory burden and
confusion. Thus, it is clearly consistent with the public interest.

USEC notes that the requirements of 10 CFR 20.2201 and 20.2203 require written
reports of certain events within 30 days after their occurrence. USEC is not requesting
an exemption from these reporting requirements.

The following exemption from the requirements of 10 CFR 70.25(e) addressing the
decommissioning funding requirements is identified in Section 10.10.4 and the
Decommissioning Funding Plan (DFP) of this license application:

10 CFR 70.25(e) requires, in part, that “The decommissioning funding plan must also
contain a certification by the licensee that financial assurance for decommissioning
has been provided in the amount of the cost estimate for decommissioning...”. As
noted in Section 10.3 of this license application, the financial assurance for
decommissioning the plant, to include the disposition of the UFs tails, which
constitutes a major portion of the decommissioning liability, will be provide |

1-52



License Application for the American Centrifuge Plant : Revision 3

incrementally -as centrifuges are installed, operated on process gas, and UFs tails
generated In this way, funds’ w111 be made avallable as the decommissioning liability
is incurred. con

" This exemption is justified ifor’;the following reasons: 1) It is authorized by law

* because there is no statutory prohibition on incremental funding of decommissioning
costs. 2) The requested exemption will not endanger life or property or the common
defense and security for the following reasons: the unique modular aspects of the

~ American Centrifuge technology allow enrichment operations to begin well before
.the full capacity of the plant is reached. Thus, the decommissioning liability -is
- incurred incrementally as more centrifuge machines are added to the process, until
full capacity of the facility is reached; at which point the UFs tails are generated at a
relatively constant rate throughout .the life of the plant. As stch, requiring full
funding for decommissioning Liability, to include UFe tails disposition', incurred over
the lifetime of the plant, 'at .the.time of initial license issuance, produces an
unnecessary ﬁnanc1a1 burden on the hcensee ~

Furthermore incremental fundmg of 'decommissioning costs, to -include UFg tails
disposition, is justified based upon USEC’s commitments to update the cost estimates
and provide a revised ‘funding . instrument for decommissioning: and’ UF6 tails
disposition prior to operation of each additional increment of capacity on process gas,

- -and after full capacity has been reached to annually adjust the cost estimate for UFs
tails disposition and to adjust all ‘other ‘decommissioning costs periodically, and no

. less frequently than every three years. “In addition, the relative stability of the factors,
which are utilized to generate the UFg tails volumes, allows actual inventory values to
be provided for prior periods of operation and reliable estimates for the upcoming
periods of operation. The NRC has previously accepted an incremental approach to
decommissioning funding costs ‘for- the United States Enrichmient Corporation’s
operation of the GDPs. 3) Finally, granting this exemption is in the public interest for
the same reasons as stated above and will facilitate deployment of gas centrifuge
enrichment ‘technology by elumnatmg an unnecessary financial burden on the
licensee.

The following exemptions from the requirements of 10 -CFR 70.24 addressing criticality
monitoring are identified in Section 3.10.6 'of the ISA Summary and discussed in Section 5.4.4 of
this License Application. Exemptions are required for criticality monitoring of the UFs cylinder
storage yards and from the 700 g 23"'U hrmt where 235U areal density or concentration levels do
not exceed specified values. , Co

= 10 CFR 70.24, Criticality: Accident . Requirements, requires that licensees

authorized to possess special nuclear material in a quantity exceeding 700 g of

~ contained 2*5U shall maintain in each area in which such licensed special nuclear

- material is handled, used, ‘or stored, a momtormg system capable of detecting a

. criticality that produces an: absorbed dose in soft tissue of 20 rads of combined

neutron and gamma radiation at "an unshielded dlstance of two meters from the
reacting material within one minute.
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10 CFR 70.17 allows the Commission, upon application of any interested person
or upon its own initiative, to grant such exemptions from the requirements of the
regulations in this part as it determines are authorized by law and will not
endanger life or property or the common defense and security and are otherwise
in the public interest. The requested exemption is authorized by law because
there is no statutory provision prohibiting the grant of the exemption. The
requested exemption will not endanger life or property or the common defense
and security and is otherwise in the public interest for the reasons discussed
below.

Transportation, handling and storage of solid UFg filled cylinders are doubly
contingent. Double contingency is established by multiple controls that limit the
likelihood for a solid product cylinder to be breached during transportation,
handling or storage, and the likelihood for a breach to not be identified and
repaired before sufficient moderation results in a criticality. Moderation control
of UF¢ filled cylinders is maintained by ensuring cylinder integrity through
periodic cylinder inspections. If a UF; filled cylinder is found to be breached, the
cylinder is covered within 24-hours after discovery to reduce the potential
accumulation of moderating material, ie., rainwater. This time limit ensures a
corresponding heavy rainfall will not result in accumulation of sufficient amounts
of water to cause a criticality. Damaged cylinders are repaired as necessary and
emptied. UFs cylinders are uniquely identified and their design requirements are
controlled to further ensure cylinder integrity and reliability (i.e., UFs cylinders
are QL-1 components and are controlled in accordance with the Quality
Assurance Program Description), and USEC implements onsite cylinder handling
practices (ie., requiring the use of approved equipment in accordance with
approved procedures), which reduces the likelihood that a solid UFs cylinder
would be breached. These requirements are established as items relied on for
safety to ensure the health and safety of the public and workers.

The UFs cylinders stored in storage yards are not covered by a criticality
monitoring system unless those cylinders contain licensed material greater than
5.0 weight percent *°U. NCS evaluation of product cylinders of any size,
configured in infinite planar arrays, containing material enriched up to 5.25
weight percent 2351, has concluded that subcritical conditions are maintained.
The ACP ISA has concluded that cylinders containing licensed material less than
or equal to 5.0 weight percent *°U cannot be involved in a criticality accident
sequence that has a probability of occurrence that exceeds 5 x 10%/year. -

The frequency of criticality events in the cylinder yards have been decreased to
the Highly Unlikely range (<10”/year) through the establishment of preventive
controls established by the ISA in accordance 10 CFR 70.62. Considering the
conservatism of the ISA methodology in developing the unmitigated frequency
and actual historical data related to cylinder operations, the frequency values
could be reduced further. This additional reduction considers the fact that during
50 years of GDP operations, only one cylinder breach has occurred due to
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mishandling or equipment failure. Since that occurrence, cylinder handling
equipment has been redesigned and cylinder handling methods have been revised
to minimize the potential for breaches to occur. Another fact not considered in
- the ISA is that holes with a’dimension of less than one inch will self-seal such that
moderating material cannot infiltrate the breach. A third factor not considered in
the ISA is that .enriched cylinder operations require constant use and monitoring
of cylinders 'such that corrosion breaches in enriched cylinders are highly
‘unlikely. Allowing for this additional reduction in frequency, the probability for a
criticality event becomes incredible, therefore CAAS coverage is not necessary.

-The increased vehicular and pedestrian traffic in support of CAAS maintenance
and calibration requirements would cause a subsequent increased likelihood for
- impact events involving cylinders and there would be an increased safety risk for
" workers from radiation exposure” due to the ongoing CAAS maintenance and
calibration requirements:. To meeting the CAAS coverage requirements in ANSI
8.3 and the operating requirements for the ACP, enriched cylinder storage yards
would require a minimum of 60 clusters. Clusters would need to be at a height of
approximately 40 feet, Wthh would' require maintenance equipment and
pedestrian traffic to perform testing and preventative maintenance tasks to ensure
their reliability and operability. This equipment and traffic would increase the
likelihood for fire and impact events in the cylinder storage yards such that
workers would be at a higher risk for injury and exposure relative to the minimal
mitigative value produced by the presence of CAAS.

» The ACP may operate storage areas that include more than 700 grams 235U but
are limited to an areal den51ty of 50 grams 2°U per square meter or a
concentration of 5 grams 250U in any 10 liter volume. When established through
an approved Nuclear Criticality Safety Evaluation that either. the areal density
limit or the concentration limit is met for all normal and credible abnormal
conditions, USEC is not reqmred to maintain a criticality accident alarm system
for those areas. This exemption is consistent with the language in 10 CFR 70.24
that refers to 700 grams of contained 3°U [emphasis added]. Typical storage
containers are 55 gallon drums or B-25 boxes. Neither of those containers can
contain more than 700 grams 25 at the areal densny or concentration limit listed
above.

ANSI/ANS 8.3- 1997 Criticality Acczdent Alarm System, Section 4.2.1 does not
require areas with less than 50 grams 23U per square meter to have a criticality
accident alarm system. 10 CFR 71.53(3) Packaging and Transport of
Radioactive Material exempts fissile materials containing less than 5 grams U
in any 10 liter volume from compliance with the transportation regulations. In
_both the ANS/ANSI standard and the transportation regulations, the limit was
selected because it is not possible to have a criticality accident involving fissile
material at these low limits. Because it is not possible to have a criticality
accident at the-limits listed above, criticality accident alarm systems are not
necessary for areas that comply with those limits.
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The following Special Authorization has been identified in this license application:

» Surface Contamination Release Levels for Unrestricted Use — Items may be released
for unrestricted use if the surface contamination is less than the levels listed in Table
4.6-1.

1.2.6 Security of Claﬁsiﬁed Information

USEC is required by 10 CFR 70.22(m) to submit, as part of its application for a license
for the ACP, a plan describing the plant’s proposed security procedures and controls, as set forth
in 10 CFR Part 95, for the protection of classified matter. USEC satisfies the 10 CFR 70.22(m)
requirements by submittal of the Security Plan for the Protection of Classified Matter as Chapter
2 of the Security Program for the American Centrifuge Plant. The Security Program is being
submitted for NRC review along with this license application: ‘In accordance with 10 CFR Part
95.15(b), USEC will submit, at least 60 days prior to operation of the ACP, an application for the
transfer of Facility Clearance from DOE to the NRC.
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1.4 Application Codes, Standards, and Regulatory Guidance

The ACP utilizes a number of the facilities that were originally constructed to support the
GCEP and the GDP. The buildings/facilities were designed and constructed according to DOE
requirements and/or nationally accepted codes and standards applicable at the time. Many of
those codes and standards were earlier versions of current codes and standards that are utilized
today for new construction. The codes and standards of record will be verified and documented
during the ACP design verification process discussed in Section 11.1.6 of this license
application. Any deviations from the codes and standards of record will be evaluated and
documented in accordance with the Configuration Management Program as described in Section
11.1 of this license application. New buildings/facilities will meet the codes and standards
applicable at the time the facility is designed and constructed as stated in plant design criteria.
Modifications to existing buildings and/or facilities will be evaluated to determine if there is a
safety benefit from applying current codes and standards and justification will be documented if
current codes and standards are not applied.

The following sub-sections list the various industry codes, standards, and regulatory
guidance documents that have been referenced in this license application. The extent to which
USEC satisfies each code, standard, and guidance document is identified as follows:

1.4.1 American National Standards Institute/American National Society

* ANSI/ANS 3.2-1994, Administrative Controls and Quality Assurance for the
Operational Phase of Nuclear Power Plants

USEC utilizes the provisions contained in Appendix A.6, paragraph (a) of this
standard.

For the reference to this standard, see Section 11.4.2.1 of this license application.

» ANSI/ANS-8.1-1998, Nuclear Criticality Safety in Operations with Fissionable
Materials Qutside Reactor

USEC satisfies the guidance of this standard with the following
exceptions/clarification:

Section 4.1.6 - Operations are reviewed annually; however, personnel in the
operating group who are knowledgeable of the NCS requirements for their
operations perform this review. Personnel who are knowledgeable in NCS and
are independent of operations (e.g., Engineering) provide assistance in these
annual reviews. Personnel who are knowledgeable in NCS and are independent
of operations (e.g., Engineering) review operations annually.

For references to this standard, see Sections 5.4.1, 5.4.2, 5.4.5.1, and 5.4.5.2 of this
license application.
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ANSI/ANS-8.3-1997, Criticality Accident Alarm System

USEC ~ satisfies the provision -of this standard with the following
exceptions/clarifications: o 3 T

Section 1.2.5 — The primary radiation alarm system is the Critlcahty Accident
. Alarm System designed to ‘detect a nuclear criticality and provide audible and

visual alarms that will alert 2]3)ersonne1 to evacuate the immediate area. ACP

primary facilities that handle “°U in quantities greater than 700g have Criticality
- Accident Alarm System coverage except the UF5 cylmder storage yards '

For reference to this standard see Séction 5.4.4 of this license application.
AN SI/AN S-8.19-1 996, Administrative Practices for Nuclear Criticality Safety

USEC satisfies the provisions of this standard with the following

‘exceptions/clarification:

Section 7.8 - Operations “are ‘reviewed annually; however, personnel in the
operating group who are knowledgeable of the NCS requirements for their
operations perform this review. Personnel who are knowledgeable in NCS -and
are mdependent of operations (e.g., Engineering) prov1de assistance in these

- annual reviews. Personnel who are knowledgeable in NCS and are independent
of operations (e.g., Engineering) rev1ew operations biannually (every two years).

For references to this standard see Sections 5.4,1 and 11 3.1.9 of this hcense
application.

ANST/ANS-8.20-1991, American National Standard Jfor Nuclear Cn’tic"ality Safety
Training

USEC satisfies the provisions of tliis'stan'dard '

For references to this standard see Sections 11.3. 1 1.2, 11.3.1.4, and 11 3.1.9 of this
license application.

' ANSI/ANS-8.21-1995, American 'thr'onal Standard for Use of Fixed Neutron

Absorbers in Nuclear Faczltttes Outszde Reactors

USEC satisfies the provisions of this standard
For references to this standard, see Section 5.4.1 of this license application.

ANSI/ANS-8.23-1997, Nuclear Crmcaltty Accident Emergency Planning and
Response o .

USEC satisfies the provisions of this standard.

. For references to this standard, see Section 5.4.4 of this license application and

Section 2.2.4 of the Emergency Plan for the American Centrifuge Plant.
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E. Design outputs that consist of computer programs are developed, validated, and
managed in accordance with ASME NQA-1-1994 Part II, Subpart 2.7, Basic
Requirement 11.

F. Methods of design verification satlsfy the prows10ns of Supplement 3S-1 of
ASME NQA-1-1994.

G. Computer Program Testing is performed in accordance with ASME NQA-1-1994,
Basic Requirement 11, “Test Control,” and Supplement 11S-2, “Supplementary
Requirements for Computer Program Testing.”

H. Lifetime records are defined in accordance with ASME NQA-1-1994,
Supplement 17S-1, “Supplementary Requlrements for Quality Assurance
Records,” Section 2.7.1.

I. Hard copy or microfilm storage facilities satisfies the guidance of ASME NQA-1-
1994, Supplement 17S-1, “Supplementary Requirements for Quality Assurance
Records,” Section 4.4. -

For the references to this standard, see Section 11.5.1 of this license application and
Sections 2.0, 3.0, and 11.0 of the QAPD for the ACP.

1.4.4 American Society of Mechanical Engineers

ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components
New and existing fixed HEPA filter systems needed to ensure compliance with
release limits or to control worker radiation exposure satisfy the provisions of this
standard with the following exceptions/clarifications:

Section 5.2 - Do not satisfy; No credit is taken for absorbers

Section 5.5 - Do not satisfy requirements for air heaters

Section 8.0 - Quality assurance requirements for applicable systems are identified
in the QAPD

Appendix A - Do not sample adsorbents
Appendix B - Do not use allowable leakage guidance

Appendix C — This appendix is used as guidance only
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* NUREG/BR-0096, Instruction and Guidance for Completing Physical Inventory
Summary Reports, NRC Form 327

This NUREG provides hne-by-lme mstrucﬁons for prepdring NRC Form 327, Special
Nuclear Material and Source Materlal Physical Inventory Summary Reports

USEC satisfies the provisions of thls NUREG.
For the reference to this NUREG, see Seetioh 12.4 of the FNMCP for the ACP.
‘= NUREG/CR-4604, Statistical Methods for Nuclear Material Management

This NUREG contains techmques and formulas used to estimate random and
systematic error variances associated with nuclear material measurement methods.

For the reference to this NUREG see Section 9.1.1 of the FNMCP for the ACP.

» NUREG/CR-5734, Standard Format and Content for the Fundamental Nuclear
. Material Control Plan Required for Low Enriched Uranium Enrzchment Facilities

This NUREG is used to establish the Detection Quantity for evaluation of nuclear
material inventory differences. ‘

For the reference to this NUREG, see Sectnon 9.4 of the FNMCP for the ACP.
= NUREG/CR-641 0, Nuclear Fuel Cycle Faczhty Accident Analysis Handbook

Portions of this NUREG were used as a general reference and guidance document in
the development of the accident analyses in the ISA.

For the reference to this NUREQ,,,SCC Section 3.3 of the ISA Summary for the ACP.

* NRC Information Notice No. 88-100: Memorandum of Understanding between NRC
and OSHA Relatmg to NRC-chensed Faczlmes (53 FR 43950, October 31, 1988),
" December 23, 1988 o 1 ,

USEC has rev1ewed the mformatlon contained in thlS Informatlon Notice.

For the reference to thls IN see Sectlon 6.4 of this hcense apphcatlon
1.4.7 Other Codes, Standards, and Guldance
= Federal Guidance Report No. 11, “Limiting Values of Radionuclide Intake and Air

‘Concentration and Dose Conversion Factors for Inhalation, Submersion, and
Ingestion
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The data contained in Tables 2-1 and 2-2 of this document used to calculate dose
conversion factors for radionuclides of concern. This data is also used to calculate
the Derived Air Concentrations (DACs) listed in Table 4.7-4.

For the reference to this guidance document, see Section 4.7.4 of this license
application.

* American Society for Nondestructive Testing Recommended Practice No. SNT-TC-
1A, June 1980 Edition

USEC satisfies the provisions of this recommended practice.

For the reference to this recommended practice, see Section 2.0 of the QAPD for the
ACP.

= TAEA Safeguards Technical Manual, Part F, Volume 3

The method used to establish sample sizes for item monitoring activities was obtained
from this manual.

For the reference to this recommended practice, see Section 7.4 of the FNMCP for the
ACP. ‘ '

» ANSVIEEE 336-1985, American National Standards Institute/Institute of Electrical
and Electronics Engineers (ANSI/IEEE) Standard Installation, Inspection, and
Testing Requirements for Power, Instrumentation, and Control Equipment at Nuclear
Facilities

Periodic inspections and testing of items relied on for safety will be in accordance
with Clause 7. '

For the reference to this standard see Section 2.6.8 of the ISA summary for the ACP.

* IEEE 1023-1988, Institute of Electrical and Electronics Engineers (IEEE) Guide for
the Application of Human Factors Engineering to Systems, Equipment, and Facilities
of Nuclear Power Generating Stations

The ACP design and operations are reviewed for human factors concerns. The ACP
Human Factors Engineering program is performed in accordance with the
requirements identified in IEEE 1023 with exception to- Sections 6.1.1.12 and

'6.1.1.18, which address mockup and simulation of new designs respectively. Also,
quception is taken to any of the requirements in IEEE 1023 specific to nuclear power
acilities.

For the reference to this standard see Section 2.6 of the ISA summary for the ACP.
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1.5 References

1.

» ISA 67.04.01-2000 Se{bdinisfor Nucledr Safety-Rélated Instrumentation |

The  ACP IROFS related. setpomts are determined utilizing methodologles in
accordance with this standard

For the reference to this standard see Sectlon 2.6.10 of the ISA Summary for the
ACP.

NUREG-1520, Standard Review PIan for the Review of a License Applzcatzon for a Fuel
Cycle Faczltty

DOE/EIS-0360, Draft Environmental Impact Statement (DEIS) for Construction and
Operatlon of a Depleted Uranium’ Hexaﬂuonde Conversion Facﬂlty at the Portsmouth,
Ohio, Site, December 2003

USEC 2003 Annual Report

US. Bureau of the Census, 2000 “Proﬁles of General Demographlc Charactenstlcs

2000 Census of Populatlon and Housmg, Ohio”, U.S. Départment of Commerce,
accessed ~on February 24 2004, Website:
http: //www census. gov/prod/cenZOOO/dpl/Zkh39 pdf o

USEC-2004-SP, 'USEC Inc. e-ma11 correspondence entitled “Data on Surroundmg
Areas,” dated February 9, 2004 o

‘ LA43605-0(502, Environmental Repeff for ft}iel_American Centrifuge Plant

USEC-02, Application for United States Nuclear Regulatory Commission’ Certification,
Portsmouth Gaseous Diffusion Plant, Safety Analysis Report

United States National Oceanic ~ and Atmospheric Administration, . -National
Environmental Satellite Data, and Information Service, National Climactic Data Center,
Asheville, NC, Climatology of the United States, No. 81, 33 Ohio, Monthly Station

‘Normals of Temperature, Precxpltatlon and ‘Heating and Coolmg Degree Days 1971-

2000, February 2002, [NOAA 2003b]

Huff, Floyd A. and Angel, James R. Ramfall Frequency Atlas of the Mldwest Bulletin
71 (MCC Research Report 92-03) Midwestern Climate Center, Climate Analysis Center,
National Weather Service, National Oceanic and Atmospheric Administration, Illinois
State Water Survey, A Division of the Illinois Department of Energy and Natural
Resources [NOAA 2003c]
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.

22,

Ohio Department of Natural Resources, Website accessed February 24, 2004,
http://www.dnr.state.oh.us/parks/parks/lkwhite.htm

U.S. Department of the Interior, U.S. Geological Survey, Reston, VA, and Website:
http://www.usgs.gov/index.html

Tetra Tech, Inc. correspondence, “Methodology for the 5-mile Population Grids,”
November 2002

United States Oceanic and Atmospheric Administration, National Climactic Data Center,
Asheville, NC, Waverly and Piketon Ohio Weather Stations data from 1930 through
2002, and Website: (http://nndc.noaa.gov/onlinstore.html) [NOAA 2003a]

Regulatory Guide 1.59, Revision 2, Design Basis Floods for Nuclear Power Plants

ORO-EP-123, “Preliminary Safety Analysis Report for the Gas Cenirifuge Enrichment
Plant,” Portsmouth, OH, U.S. Department of Energy Oak Ridge Operations Office, July
1980

ORO-EP-120, “Seismic Design Criteria for the Gas Centrifuge Enrichment Plant —
GCEP,” U.S. Department of Energy Oak Ridge Operations Office, Office of the Deputy
Manager for Enrichment Expansion Projects, Oak Ridge, Tennessee, December 1978

Beavers, J. E., Manrod, W. E,, and Stoddart, W. C., K/BD-1025/R1, “Recommended
Seismic Hazards Levels for Oak Ridge, Tennessee; Paducah, Kentucky; Fernald, Ohio;
and Portsmouth, Ohio,” U.S. Department of Energy Reservations, Union Carbide
Corporation — Nuclear Division, Oak Ridge, TN, 37830, December 1982

“Gas Centrifuge Enrichment Plant, Portsmouth, Ohio, Geotechnical Investigation,” Law
Engineering Testing Company, Project MK7502, Contract No. EY-77-C-05-5614,
April 1978

Reference Deleted

Reference Deleted

Reference Deleted

Nuclear Regulatory Commission, Environmental Assessment of the USEC American
Centrifuge Lead Cascade Facility, January 2004
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The minimum requirements for a qualiﬁed Senior NCS Engineer are:

. Completlon of the minimum reqmrements for a quahﬁed NCS Engineer;

» Performance of the ﬁinctlons of a qualified NCS Engineer;
= 'C.ompletion of one year as a queliﬁeo VNCS Engineer; and
= Approval by the NCS Manager (or equivalent).

. The NCS Manager (or equivalent). may modify the minimum Senior NCS Engineer
qualification requirements for personnel who have worked for a minimum of ﬁve years at other
facilities as a nuclear criticality safety engmeer

5.3 Management Measures

5.3.1 Procedure Requirements

* Operations to which NCS pertains are govemed by written procedures or work packages.
These procedures or work packages contain the appropriate NCS controls for processing, storing,
and handling fissile material. The NCSE requirements that specify employee actions are incorporated
into procedures or work packages as work 'instructions and are identified. Identifying these
requirements ensures changes to these requirements are not made without feview and approval by
NCS. The NCSE requirements are incorporated into the appropriate procedures or work packages as
required by the NCS Program procedure IS

New and modified procedures or work packages are reviewed by the appropriate safety
organizations, including NCS, as specified in the procedure for procedure control and/or work
control process. NCS reviews the procedures and/or work instructions to verify that the appropriate
NCSE requirements have been incorporated and to verify that the proposed 6peration complies with
NCS Program requirements. ‘Section 11.4 of this license application provides more details related to
the procedure development and change‘processﬁ =

5.3.2 Posting and Labelmg Requlrements

Adrmmstrative NCS limits and controls for areas, equlpment and containers are presented
through the use of postings and labels as specified in approved NCSEs and procedures. Postings and
‘labels are proposed, reviewed, and approved during the NCSE review and -approval process.
Postings and/or labels are not required for engineered controls and may not be required for
administrative controls when those limits and controls are included in “in-hand” operating procedures.
These limits and . __-. controls are posted. on
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the NCS requirements signs as required by the plant NCS procedures. Approved NCSEs specify the
wording for the postings. Labels are prepared in accordance with the plant NCS procedures and used
as required by NCSEs. Limits and controls are printed or written in an appropriate size, and the
postings and labels are placed in conspicuous locations such that they are legible to the operator at the
work location, on the specific component, item, or piece of equipment, or posted at the entrance to an
operating area or storage area. The specific locations may be specified in the applicable NCSE or
determined by the supervision responsible for the material.

5.3.3 Change Control

A configuration management (CM) program ensures that any change from an approved
baseline configuration is managed so as to preclude inadvertent degradation of safety or safeguards.
The CM Program, described in Section 11.1 of this license application, includes organization and
administrative processes to ensure accurate, current design documentation that matches the plant’s
physical configuration. The CM program applies to NCS and a change control process is utilized that
helps ensure that the requirements of 10 CFR 70.72 are met, including the ISA Summary update
requirements contained in 10 CFR 70.72(d)(3).

Functional and physical characteristics of operations controlled for NCS are described in
NCSEs. Components and features that are identified in the NCSEs are analyzed to determine the
“boundary” of the system, encompassing those interconnecting and/or supporting items that are
essential to ensure availability and reliability.. The boundaries are identified on system drawings, and
the configuration is verified to be as-built. These components and features are maintained in a design
control document for the building or process. Each time a change is planned, the document is
reviewed by the individual (e.g., design authority, systems engineer, operations manager,
maintenance, etc.) planning the change to determine if the change affects an IROFS. The NCS
Program establishes and maintains NCS safety limits and NCS operating limits for IROFS in nuclear
processes and maintains adequate management measures to ensure the availability and reliability of
the IROFS.

The change control process specifies the organizations required to perform reviews of
changes. Ifanitem is relied on for the criticality safety of an operation (i.e., is an IROFS), it will be
identified and NCS reviews the NCSE for the specific operation and determines if the change affects
the analysis performed and the conclusions made in the NCSE. The change request will be approved

by NCS only if the change does not adversely impact NCS, or once a revised NCSE has determined -

that the change is acceptable and meets NCS Program requirements. If a change affects the ISA
Summary, it is updated appropriately. In this way, modifications to controlled operations are
evaluated and approved prior to implementation and placing the affected structures, systems, or
components in service. ’

Records management and document control (RMDC) is another element of CM and is
described in Section 11.7 of this license application. Procedures, documents, and records control
programs provide for centralized control and issuance of documents essential to the maintenance of
the design history, and a repository for records to verify this maintenance. NCSEs are specifically
included in the index of documents that are required to be controlled.
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5.3.4 Operation Surveillance and Assessment

To ensure that the NCS Program is properly estabhshed and lmplemented walk-throughs,
assessments, and audits are utilized.

Operatmg SNM process areas are reviewed on a regular basis through a combination of walk-
throughs and reviews by work crew supervision. NCS walk-throughs of facilities that may contain
fissile material operations  are performed by NCS personnel to determine the . adequacy of
implementation of NCS requirements and to verify that conditions have not been altered to adversely
affect NCS. These walk-throughs are performed as specified by the’ NCS procedure on walk-
throughs. For example, a walk-through inspection can be performed in response to trend data, at the
request of the operations personnel, or due to concerns raised by employees or NCS personnel. Asa
minimum, speclﬁc fissile material operatmg areas are assessed by NCS personnel via walk-through at
least annually, sometimes in conjunction \ w1th the assessments discussed below. By distributing the
various areas walk-throughs overayear’s t1me NCS personnel are performing a field walk-through
on approximately a monthly basis.

Work crew supervision provides real-tlme assessments of fissile materxal operatlons W1thm
their operatmg area to ensure NCS requlrements are being adequately unplemented and operating
conditions have not been altered to adversely aﬁ'ect NCS. Fissile material operations management
also performs an annual self-assessment to"ensure NCS program requirements are bemg met in the
field. )

“In addition to the annual self-assessments, independent internal audits of the NCS Program are
conducted or coordinated by the Quality Assurance Manager as described in Section 11.5 of this
license application.” The purpose of these audits is to determine the adequacy of the overall NCS
Program. This mcludes the adequacy ‘of the NCSEs mternal assessment programs, and
implementation of the NCS requirements.”

The results of these wa]k-throughs, assessments, and audits are documented and reported to
approprlate management :

If a condition is identified that is no‘n-'cofrnphant with NCS 'program requirements field
personnel are to report the condition as directed by plant procedures Ifthe condition is not covered
by an ex1st1ng procedure consultatlon with a qualified NCS engmeer is requ1red before taklng any

A
‘e - g

Managers in charge of fissile matenal operatlons are prov1ded addrtlonal training on NCSand
response to NCS deﬁcrencres as described in’Section 11.3.1.4 of this license application. NCS
deficiencies are reported in accordance with the requlrements contained in 10 CFR Part 70, Appendix
A or other appropriate reporting requrrements Incident reporting and mvestrgatron is described in
Section 11.6 of this license application.” The deficiency data is trended to monitor and prevent future
violations. Corrective actions are taken for adverse trends in accordance with the Quality Assurance
Program Description for the American Centnfuge Plant and the Correctlve Action Program as
described in Section 11.6.7 of this license application, and records of actions taken are retained in
accordance with RMDC requirements described in Section 11.7 of this license application.




License Application for the American Centrifuge Plant Revision 0

5.4 Methodologies and Technical Practices

5.4.1 Adherence to American National Standards Institute/American Nuclear Society
Standards

The NCS Program has been developed to comply with the American Nationai Standards
Institute (ANSI)/American Nuclear Society (ANS) ANSI/ANS-8.1-1998, ANSI/ANS-8.19-1996, and
ANSI/ANS-8.21-1995 standards as discussed in this section.

5.4.2 Process Evaluation and Approval

Each operation involving uranium enriched to 1 wt. percent or higher **U and 100 g or more
of #*U is evaluated for NCS prior to initiation. The evaluation describes the scope of the operation,
evaluates credible criticality accident contingencies, and establishes NCS requirements to maintain the
operation subcritical. The evaluation process is governed by written procedures.

When an NCSE (or a change to an existing NCSE) is needed for a particular fissile material
operation, a request is submitted to the NCS group to evaluate the proposed operation. Other
methods for initiating an NCS change include, but are not limited to: 1) the engineering change
process, and 2) the corrective actions process, self-assessments, and external audits and inspections.

Inresponse to the request, an NCS evaluation may be performed or the request may be returned
due to inadequate detail, the change is bounded by a current analysis, or the operation does not
involve uranium enriched to 1 wt. percent or higher 25U and with mass of 100 g or more 25U (see
Section 5.4.2.1). Ifnecessary, a NCSE is prepared (or an existing NCSE is revised) to document the
analyses performed as specified in the NCS evaluation procedure. A hazard identification process
(e.g., a “What-If’ analysis) is used to identify and document potential upset conditions, or
contingencies, presenting NCS concerns. Engineering judgment of the qualified NCS engineer may
indicate the need for a more detailed study. For example, a hazards and operability study may be used
if the operation is complex and involves multiple interacting systems that require substantial input
from operations, maintenance, and other subject matter experts to identify the possible upset
conditions. A contingency analysis is performed in which the subcriticality of a process, given the
occurrence of the contingency, is assessed. This analysis demonstrates the double contingency
principle for the proposed operation.

The double contingency principle as stated in ANSI/ANS-8.1-1998, Section 4.2.2, is: “Process
designs should incorporate sufficient factors of safety to require at least two unlikely, independent,
and concurrent changes in process conditions before a criticality accident is possible.” The ACP NCS
Program meets the double contingency principle by implementing at least one control on each oftwo
different parameters or implementing at least two controls on one parameter. Controls include
passive engineered barriers (e.g., structures, vessels, piping, etc.); active engineered features (e.g.,
valves, thermocouples, flow meters, etc.); reliance on the natural or credible course of events (e.g.,
relying on the nature of a process to keep the density of uranyl fluoride less than a specified fraction
of theoretical); and administrative controls that require performance of human actions in accordance
with approved procedures or work instructions, or by other means that limit parameters
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within specrﬁed values. Iftwo controls are implemented for one parameter, the violations or failure
scenarios addressed by the controls will be independent. Application of this principle ensurés that no
single credible event canresult inan accidental cntlcahty or that the occurrence of events nec&ssary to
result ina cntlcahty 1s not credible DR

The NCSE will document the basis for the conclusion that a change in a process or parameter
is “unlikely”. The basis may be an engmeered feature, administrative control, the natural or credible
course of events, or any combination of these or other means necessary to ensure the change is
unlikely to occur. The parameters or condltlons rehed on and the lumts must be spec1ﬁed in the
NCSE and controlled. ~

_ Where the natural or credible course of events is relied upon in whole or in part to prevent a
process condition change, the factors that influence the process are described in sufficient detail in the
NCSE as items related to NCS and programmatlcally controlled. For items that are established,
maintained, and implemented by non-NCS -pro grams, credit for availability and’ rehablhty is
established as described in Section 11.1 of this hcense application without the need for additional
NCS controls. For situations where the NCS-credited controls do not provide adequate assurance of
availability or reliability (i.e., situations where non-NCS programmatic and physical plant changes
could adversely affect the intended criticality safety finction of the items relied upon for criticality
safety), specific NCS controls are estabhshed mamtamed and unplemented to ensure criticality
safety. . :

. The NCS evaluation process involves a review of the proposed operation and procedures or
work instructions, discussions with the subject matter experts to determine the credible process upsets
which need to be considered, development of the controls necessary to meet the double contlngency
principle, and identification of the ‘assumptions and equipment (i.e., physical controls) needed to
ensure criticality safety.

Engineering judgment of both the analyst and the technical reviewer is used to’ ascertain
independence of events and their likelihood or crediblhty The basis for this judgment is documented
in the NCSEs. Depending on the complex1ty of the operation, analytical metho ds such as Fault Tree
and Event Tree Analyses may be used in the evaluation process to examine potential accident
scenarios. When needed to support the analytical method, qualitative or quantitative estimates of
event frequency are developed to support the determination of the likelihood of an event.

Once the NCSE is completed, a technical review of the evaluation is performed and
documented. The technical review of an NCS evaluation is performed by a Senior NCS Engineer or
isa NCS Engineer completing the'technical feviéw under the guidance of a Senior NCS Engineer.

The NCSE documents ‘the NCS’ requlrements for the operation.” The NCS Tequirements
include the process conditions that must be maintained to meet the double contmgency principle or
preserve the documented basis for crltlcahty safety and estrict the modes of ‘operation to those that
have been analyzed in the NCSE. The requlrements to be included in operatmg procedures and/or
work instructions, and postmgs are 1dent1ﬁed
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The NCSE approval process first involves the acceptance of the NCSE by the technical
reviewer. A review is then performed by the NCS Manager to ensure consistency with other NCSEs
and other potentially conflicting requirements or regulations. After approval by the NCS Manager, a
review is performed in accordance with 10 CFR 70.72 as described in Section 11.1.4 of this license
application to determine whether prior NRC approval of the NCSE is required. IfNRC approval is
not reqmred the NCSE is reviewed by the responsible organization manager. Editorial changes
require only the approval of the NCS Manager. Editorial changes are defined as changes that do not
change the technical basis of the NCSE. Once approved, the, NCS controls, limits, evaluation
assumptions, and safety items are verified to be fully implemented in the field. The operations
organization and NCS personnel perform this verification process. The documentation of this
verification process is maintained as a quality record along with the NCSE.

Management of the operating organization is responsible for implementing, through training
and procedures or work instructions, the conditions delineated in the NCSE. Operational aids such as
postings, labels, boundaries for fissile material operations, and fissile material movement guidelines
are provided as spec1ﬁed in the NCSE. The manager/supervisor ensures postings and labels are
prepared and verify that they are properly installed as required by the NCSE. The procedures and/or
work instructions are prepared or modified to incorporate the NCSE requirements.
Managers/supervisors are responsible for ensuring the employees understand the procedures and/or
work instructions and understand the NCS requirements before the work begins.

Each completed NCSE is issued as a controlled document. Completed NCSEs are archived
and retrievable as permanent quality records in accordance with the RMDC requirements described in
Section 11.7 of this license application. The NCSE process provides assurance that operations will
remain subcritical under both normal and credible abnormal conditions.

Emergencies arising from unforeseen circumstances can present the need for immediate
action. If NCS expertise or guidance is needed immediately to avert the potential for a criticality
accident, direction will be provided orally or in writing. Such direction can include a stop work order
or other appropriate instructions. Documentation will be prepared within 48 hours after the
emergency condition has been stabilized.

New operations must comply with the double contingency principle.
5.4.2.1 Non-Fissile Material Operations

Some operations involve situations in which the uranium has an enrichment of less than 1 wt.
percent 2*U or an inventory of less than 100 g 2*U. These operations are termed “non-fissile
material operations” and are performed without the need for NCS double contingency controls. The
determination of which operations are fissile versus which operations are non-fissile may be contained
within a NCSE or as a separate document. When the determination is outside a NCSE, the
determination need not be performed by a qualified NCS. Engineer.  The determination of an
operation being non-fissile must include normal and credible abnormal upset conditions to ensure the
enrichment and/or inventory are maintained below 1 wt.
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percent 25U or below 100 g 5U. Controls are sometimes applled to a non-fissile material operation
to ensure it does not inadvertently involve ﬁssrle material. These controls can be either engineered or
administrative and may be mcorporated mto apphcable operating procedures or ‘work instructions
when it is determined they are needed to mamtam the non-fissile material operatlon below either 100
g 2’U or 1 wt. percent 2*U. This determination is ‘made by the responsible line manager.

5.4.3 Design Philosophy and Review

Through the CM Program, desrgns of new ﬁssrle material equipment and processes must be
approved by NCS before nnplementatlon Where practxcal, the use of engmeered controls on mass,
preferred approach over the use of adrmmstratlve controls Advantage will be taken of the nuclear
and physical characteristics of process equlpment and materials, provided control is exercised to
maintain them if they may credibly degrade such that control of the parameter is Jeopardlzed

- The preferred design approach includes two goals. The first is to design equipment such that
NCS is mdependent of the amount of mtemal moderation or fissile concentrations, the degree of
interspersed moderation between units, or the thrckness of reflectors. The second is to minimize the
possibility of accumulating fissile material i m “inaccessible locations and, where practical, to use
favorable geometry for those inaccessible locatlons The adherence to this approach is determined
during the preparation and technical review of the NCSE performed to support the equipment design.
This preferred design approach is nnplemented as described in NCS procedures.

Fissile material equipment designs and modifications are reviewed to ensure that engineered
controls are used for NCS to the extent practrcal. Administrative limits and controls will be
implemented to satisfy the double contmgency prmcrple for those cases where the preferred design
approach is not practical. .

5.4.4 Criticality Accident Alarm System Coverage

A criticality accident alarm system (CAAS) that complies with 10 CFR 70.24 and ANS/ANSI-
8.3-1997 is provided to alert personnel ifa cntrcahty accident occurs. The system utilizes an audible
and/or visual signal to alert pérsonnel in the area to evacuate to reduce radiation exposure resulting
from the incident. :

The need for CAAS coverage is considered during the development process for NCS
evaluations. In general, coverage is provided for fissile material operations, except the UFs cylinder
storage yards as specified in Section 1.2.5 of this license application. Other exceptions to CAAS
coverage are documented in NCS evaluatrons and are based on a conclusion in the NCSE that a
criticality accident is non-credlhle in the area where the fissile material operation is ongoing.
Conclusions of non-credibility requlre ata mlmmum that the mventory of #*Uiin the area is less than

'700 g, less than 50 g per square meter, or less ‘than 5 g in any 10 hter volume and that 1t is non-.

,,,,,,

requirements of 10 CFR 70. 24) In addltlon, CAAS is not required for areas havmg material that is
either packaged or stored in accordance with 10 CFR Part 71 or specifically exempt according to 10
CFR 71.53. Areas that do not contain fissile matenal operations do not require a NCSE and do not
require CAAS coverage.
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The CAAS is designed to detect neutron radiation levels that would result ffom the minimum
criticality accident of concern as defined by ANSI/ANS 8.3-1997 and to provide an audible
evacuation alarm. A secondary function is to activate the building radiation warning lights and alarms
at the X-3012 Process Support Building Area Control Room (ACR) and the X-1020 Emergency
Operations Center.

For each area requiring CAAS coverage, a monitoring system is installed that provides
coverage of the area by at least two independent detection units, each with the ablhty to actuate the
alarm. This arrangement allows for oné detection unit to be temporarily out of service with fissile
operations continuing under the coverage of the other detection unit. A detection unit is a set of at -
least three neutron sensitive radiation detectors that may be co-located or may be distributed over the
area. The detection logic of the system requires that two of the three neutron detectors must be
activated to initiate the bulldmg evacuation alarm system. Each detector may be logically part of
more than one detection unit.’

The building evacuation alarm system includes interior evacuatlon horns and exterior xadlanon
warning lights to deter personnel from re-entermg the building after an evacuation. In addition,
facilities within 200 feet of a building/ fac111ty requiring CAAS coverage have radiation evacuation
horns installed inside and radiation warning lights installed on the exterior. Peérsonnel who have
routine access to these facilities have been trained to recognize and respond to these indications as
described in Section 11.3.1.1.2 of this license application.

To protect agamst the loss of coverage, the CAAS includes redundant decision logic, a
backup power supply, detector status information and system self-diagnostic information are provided
to the X-3012 building ACR and X-1020 building. The CAAS has been designed to survive and/or
withstand credible abnormal events as described in the accident analysis for a sufficient time to warn
personnel to evacuate. Inthe event CAAS coverage is lost for an operation, plant procedures provide
for compensatory actions, which may include shutdown of equipment, limiting access, halting
movement of uranium-bearing material, or other actions.

' . Additional information provided by the CAAS mcludes a h15tonca1 log of events and the

capability to monitor and record the criticality accident for managmg the post-accident situation and

any remedial action. Nuclear accident planning and response is discussed in Section 2.2.4 of the
- Emergency Plan for the American Centrifuge Plant.

5.4.4.1 Portable CAAS

In the event a fissile material operation requiring CAAS coverage is performed beyond the
detection range of established CAAS instrumentation, a portable unit may be used. The portable unit
has the same detection capabilities as the permanently installed units, although those capabilities may
be based on gamma radiation. Alarm annunciation, however, is usually limited to the immediate drea
within the audible range of the unit’s alarm with an additional telemetric link to the X-3012 ACR and
X-1020. This link will transmit the location of the unit, if mobile, and allow the use of the plant PA
system to warn personnel within 200 feet of the area of the portable unit to evacuate. A
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portable unit may only be used ona temporary basis and it may be located mdoors, outdoors, orona
vehicle.

5.4.5 Technical Practices
5.4.5.1 Application of Parameters
Moderation

Water is considered to be the most efﬁc1ent moderator commonly found in the ACP When
moderation is not controlled either optimum; moderatron or worst credible moderation is assumed as
the normal case when performing analyses. When moderation is controlled, credible abnormal
process upset conditions determine the worst-case moderated conditions. Generally, moderation
control is not maintained by measurement; however, when used, dual independent sampling methods
are implemented.

Moderation control is applied to plant equipment containing UFs. In areas where greater than
the safe mass of uranium (as defined below) is handled, processed, or stored and moderation controls
are applied, restrictions are placed on firefighting procedures to limit the use of moderator material.
However, even in these areas, the application of the double contingency principle ensures the worst
credible loss of moderation control cannot result in a critical configuration without an additional
independent and concurrent upset event.:

The centrifuge process equipment.is comprised of a variety of closed systems designed to
process gaseous UFe. This closed system prevents the introduction of moderation due to wet air in-
leakage. Also, because UFs reacts chemically with moisture (a moderator) to produce solid
uranium-bearing compounds that impedes the proper operation of the process equipment, the UFs
bearing systems are designed to minimize introduction of moisture.

Volume

Volume limits are used as specified in NCSEs. The bases for volume limits are provided in
each NCSE prepared for those operations requiring containers. 'Specific details of these bases canbe
obtained by referring to the applicable NCSE. : When volume control is used, the size of the
containers is ensured through the CM Program and/or by procedurally requiring the use of certain
containers for fissile material operations.

Interaction

Interaction is controlled by spacing items bearing fissile material when those items could result
in a criticality accident if not properly spaced. The spacing necessary to maintain a safe array of fissile
material units is determined in the NCSE performed for the array. The amount of spacing needed
between items is determined based on analysis of the normal and credible abnormal process upset
conditions for the particular operation. . The basis for the spacing is documented in NCSEs. - In
accordance with the preferred design approach described in Section 5.4.3 of this chapter passive
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engineered controls are used to the extent possible to ensure spacing requirements are maintained.
When used, the structural integrity of the spacers or racks is sufficient to maintain spacing for normal
and credible abnormal upset conditions.

Geometry

Geometry control is applied by limiting equipment dimensions for those systems that depend
on the geometry for criticality safety. The geometry is determined in the NCSE that is performed for
each system and depends on the normal and credible abnormal process upsets conditions related to
the specific system. Geometry controls are specified in the NCSEs, are maintained by the CM
Program, and are verified prior to authorizing initial operation. Safe geometry dimensions may be
obtained from established standards or operation specific reactivity calculations.

Mass

Mass controls are applied on a case-by-case basis depending on the fissile material operation
involved. The acceptable mass is determined based on the specific NCSE performed for the
operation. The safe mass value depends on many factors including the geometry, the 2°U
enrichment, composition, etc. Safe mass values may be obtained from established standards or
operation specific reactivity calculations. Experimental data is not used as the sole source for safe
mass values. Safe mass values are chosen to ensure no single credible upset can result in a critical
configuration. When safe mass values are dependent on the geometry, enrichment, composition, or
some other parameter, the combination of mass and the other parameter is used as one control to
meet the double contingency principle. The safe mass values are communicated to the operating
personnel via the operating procedures and/or work packages.

Unless specifically controlled, an item containing enriched uranium is assumed to contain the
most 2*U credible based on the available volume. When mass is determined through measurement,
instrumentation is used.

Enrichment

Uranium-containing material in the ACP with *°U enrichment less than 1 wt. percent is
considered incapable of supporting a nuclear chain reaction, but interaction of such materials with
materials of higher enrichment is taken into consideration in the specific NCSE for those operations
which involve material enriched to greater than 1 wt. percent.

The maximum 2*U enrichment of UFs in the ACP is 10 wt. percent. Small quantities of
greater than 10 wt. percent 2**U may be present outside of plant equipment in the form of laboratory
samples or standards. Some buildings on the reservation may be used to process and/or store fissile
material from both the ACP and Portsmouth Gaseous Diffusion Plant (GDP). Although the GDP has
historically processed material at greater than 10 wt. percent 2*°U, this material is no longer readily
available to interact with ACP operations. However, for conservatism, some operations in these
common buildings may be analyzed at greater than 10 wt. percent 2*°U enrichment.
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The maximum U enrichment for each operation is established by the specific NCSE. The
NCSE specifies the maximum acceptable enrichment for each operation. Credible process upset
conditions that could alter the 2°U enrichment are also considered in the NCSEs. Due to the
difficulty in obtaining reliable, real-time enrichment measurements that are both accurate and precise
enough to use as a NCS control, enrichment is assumed to be the maximum credible for each
operation. When the enrichment of uranium needs to be measured for a NCS ‘control, the
measurement is obtained using either. installed 'equipment or based on samples analyzed in a
laboratory.

Density

. The den51ty of materials used in a glven operation is justified in the NCSE for the operation
bemg considered. If the density must be:controlled.to maintain compliance with the double
contingency prmc1p1e it will be documented in the spemﬁc NCSE for the operation and it W1ll be
measured using instrumentation. : = .

UF in the gaseous phase, at any credible pressures and temperatures existing in-the plant
equipment, is incapable of supporting a nuclear chain reaction even when intermixed with
hydrogenous material (e.g., hydrogen ﬂuonde [HF]) UF6 in the gaseous phase in plant equipment
has low material density. S

) ‘,~it ;

Heterogeneitv

Heterogeneous configurations are considered for those operations that involve small fissile
material and moderator regions. Heterogeneous groupings may occur for the handling of small
sample containers; however, 10 wt. percent **U is assumed for samples handled on a safe mass basis.
Using the homogeneous safe mass of 10 wt. percent U is also safe for heterogeneous 10 wt.
percent 2°U because, at this ennchment the homogeneous and heterogeneous minimum critical
masses are close in value.

Concentration

Concentration controls are used on a case-by-case basis. When the criticality safety of an
operation depends on the concentration of fissile material, the medium is sampled twice, the samples
are verified to be properly taken by a second individual, and the two samples are independently
analyzed as required by the specific NCSE for the operation involved. - The specific controls and
details are documented in the NCSE for each operation that relies on concentration controls. No
operations exist at the plant where concentration control is applied to an operatlon mvolvmg more
than a safe mass of uranium. A container with concentration controlled solutlon is kept normally
closed. -Precipitating agents, including freezing, are controlled as necessary to ensure they do not
inadvertently increase the concentration.

A typical operating limit is 5 g 2°U per liter, regardless of enrichment. A concentration of
11.6 g **°U per liter is considered subcritical at any enrichment, as recognized by ANSI/ANS-8.1. If,
under all postulated conditions, the concentration is always less than 11.6 g 2°U per liter, the
operation is considered subcritical.
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Reflection

Normal and credible abnormal reflection is considered when performing NCS evaluations.
The possibility of full water reflection is considered when performing analyses. It is recognized that
concrete can be a more efficient reflector than water, and its potential presence is considered.
Reflection controls are used to limit the potential reactivity of a fissile material operation.

Neutron Ahsorption

When neutron absorbers are used as NCS controls, the intended distributions and
concentrations under both normal and credible abnormal conditions are maintained in accordance with
the requirements of the applicable NCSE and ANSI/ANS-8.21-1995. These requirements are:
representative sampling of the neutron absorber, sampling at a frequency based on the environment to
which the neutron absorber is exposed, analyzing of samples for all material attributes for which credit
is taken in the NCSE, and periodic inspections of fixed neutron absorbers to ensure adequate
distribution as specified in the NCSE.

A NCS evaluation can take credit for the neutron absorption properties of the materials (1)
added specifically for the purpose of absorbing neutrons, and (2) of construction, provided an
allowance has been made for manufacturing and dimensional tolerances, corrosion, chemical
reactions, neutron spectra, and uncertainties in the neutron cross-sections.

5.4.5.2 Methods of Calculation

Experimental Data

Experimental data are not specific enough to allow evaluation of operations performed in the
ACP. The generic nature of the experimental data does not address the variables present in the
different operations. However, experimental data are used for validation ofthe computer code (e.g.,
KENO V.a) used to perform the calculations needed to support the development of NCSEs. The
experimental data used are discussed in the code validation report (Reference 11).

Handbooks

Handbooks are also used in some cases when simple systems are being evaluated. Most ofthe
operations performed in the ACP are too complicated to be adequately addressed by data in a
handbook. When isolated operations are performed with small amounts of fissile material, referencing
handbooks is useful to support conclusions in the NCSE. Examples of the handbooks used include,
but are not limited to, ARH-600, Criticality Handbook and LA-10860-MS, Critical Dimensions of
Systems Containing Bgy 239 Pu, and *U.
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Hand Calculations

Applicable methods for evaluating single units include Modified Two Group Diffusion
Equation (i.e., Cntlcal Equatlon) Bucklmg Converswn, and Comparative Ana1y51s

. Modxﬁed Two Group Dlﬁ'usmn Equatlon Thxs method is applicable to, and most
widely used for, solution systems. - -

= Buckling Conversion — The method of bucklmg conversion or shape conversxon is
applicable to all materials. :

= Comparative Analysis — Thls method involves direct companson -of the system
configurations to subcritical data ﬁ‘om NCS handbooks

Apphcable methods for evaluating arrays include the Solid Angle Method and the Surface
Density Method using unit shape factor.

* Solid Angle Method — This method is applicable to solution systems. It is not useful if
reflection is more effective than a thick water reflector located at the array boundary. The
conditions that must be satisfied i in order to successfully apply the solid angle method are

(1) K eftective (kerr) of any unreflected unit does not exceed 0.80; 2) each unit is subcntlcal
when completely reflected by water; (3) the minimum surface-to-surfacé separation
between units is 0.3 meters; and (4) the allowed solid angle does not exceed 6 steradians.

» Surface Density Method using unit shape factor — This method can be used as an
approximation for large arrays ¢ of identical units containing solutions and metals. This
method determines the spacing and mass of units independent of the number of units. An

~ important feature ofthe Surface Density Method is that it is equally apphcable to more
- irregular geometries. .

When hand calculations are used, thve'speciﬁc methodology employed will be as descrilled in
“Nuclear Criticality Safety” by R.A. Kneif, American Nuclear Society, 1991 and subject to a total
system reactivity of 0.95 for all credible off normal events.

Computer Calculations

.. .

For those cases where adequate references are not available, NCS computational analyses are
performed, which involve the calculation of keff to determine whether the system will be subcritical
under both normal and credible abnormal process conditions. Computer codes that simulate the
behavior of neutrons ina process system or that solve the Boltzmann transport equatlon are used.

Computer calculations of kef’pr'OVlde a method to relate analytical models of speclﬁc system
configurations to expernnental data derived from critical experiments. ‘A critical experiment is defined
as a system that is mtentlonally constructed to achieve a self- ~sustaining neutron chain reaction or
criticality. Critical expenments that have specxﬁc well-deﬁned parametric values and are adequately |
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documented are termed benchmark experiments. Computer codes are validated using experiméntal
data from benchmark experiments that, ideally, have geometries and material compositions similar to
the systems being modeled.

Validation of the computer code determines its calculational bias or uncertainty as well as the
effective margin of subcriticality. The validation involves the modeling of benchmark critical
experiments over a range of applicability. Because the k.« value of a critical experiment is essentially
1, the bias of the code is taken to be the deviation of the calculated values of ks from unity.
Statistical analysis is employed to estimate the calculational bias, which includes the uncertainty in the
bias and uncertainties due to extensions of the area of applicability, as well as the effective margin of
subcriticality. Uncertainty in the bias is a measure of both the precision of the calculations and the
accuracy of the experimental data. The validation of the computer code specifically defines the
maximum acceptable k.y used to determine subcriticality.

The margin of subcriticality used for the plant results in a ker upper safety limit that ensures
that there is a 95 percent confidence that 99.9 percent of future ke values less than this limit will be
subcritical. The minimum margin of subcriticality of 0.02 in k. is used to establish the acceptance
criteria (i.e., upper safety limit) for criticality calculations. The upper safety limit varies with the
computer system, codes, cross sections, and materials used in the validation.

The calculation of ke is accomplished by the use of computer codes that utilize Monte Carlo
techniques to determine ker of a system. Computer models representing the geometrical
configuration and material compositions of the system are developed for use within the code. The
development of appropriate models must account for or conservatively bound both normal and
credible abnormal process conditions.

When NCS is based on computer code calculations of ke, controls and limits are established
to ensure that the maximum k. complies with the applicable code validation for the type of system
being evaluated. For example, NCS related IROFS developed during initial license application were
developed using reactivity calculations performed on personal computers running the Microsoft
Windows XP operating system and validated as described in Reference 11 with an upper safety limit
0f 0.955. Reactivity calculations, performed after initial license application, comply with the code
validation for the specific system used to perform the calculation.

Scoping and analysis calculations may be performed utilizing various unvalidated computer
codes; however, computer calculations of k. used as the basis for NCS evaluations are confirmed by,
or performed using, configuration-controlled codes and cross-section libraries for which documented
validations are performed with at least the same degree of conservatism as that presented in the
validation report WSMS-CRT-03-0093, Revision 0, November 2003, and are in accordance with
ANSI/ANS-8.1-1998.

The computer codes and cross sections used in performing k.« calculations are maintained in
accordance with a configuration control plan. Quarterly, or prior to use, one of the following is
performed: a bit-by-bit comparison of the production version of the software (executable modules and
data libraries) versus an archived production version; or a comparison of the output from all
validation cases versus archived output of all validation cases from the original validation performed
when the production version was installed to ensure no changes in the calculated ke for the validation
cases. Changes to the hardware or software are evaluated in accordance with 10 CFR 70.72 change
requirements. The System Administrator, a NCS engineer, is responsible for controlling access to the
software.
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10.2 Decommissioning Steps

Decommissioning may begin immediately following termination of operation, since only
low radiation levels exist at this-plant. Overall, the decommissioning is estimated to require
approximately six years from plant shutdown.to completion of the final status survey of
radiological conditions. The order of activities to support decommissioning will generally be:
planning and preparation; process system purging; equipment dismantling and removal;
decontamination; disposition of equipment and material (including classified items); disposal of
wastes; completion of a final status survey..' The following sections provide an overview and
explanation of each of these steps. :

10.2.1 Overvm\

The intent of decommissioning "is to- return the ACP to an unrestncted use state.
Removed equipment includes the centrifuges, -the feed -and withdrawal equipment, piping and
components from systems providing UFs¢ containment, systems in direct’ support of the
centrifiges (e.g., cooling water), radioactive and hazardous waste handling systems,
contaminated air filtration systems, etc. The remaining plant infrastructure includes utility
services such as electrical power supply, samtary water, fire suppression, ventilation,
communications, and sewage treatment. : ‘

Decontamination of the plant will not require the installation of a new facility dedicated
for that purpose since the X-7725 facility will serve-as the DSA and will accommodate repetitive
equipment decontamination of centrifuges and other components. The DSA is described in
Section 10.8.1 of this license application and will be the location for decontamination activities.

Although certain unclassified components may be reused or sold as' scrap, for
conservatism this plan assumes only that components will be decontaminated in accordance with
radiation protection requirements. Classified parts will be dispositioned in accordance with the
Security Program. . Table 10.2-1 of this. hcense application lists components for potential
decontamination at decommissioning,.

USEC intends to evaluate possible commercial uses of UFg tails. UFg tails which are not
commercially reused will be converted to a stable form and disposed of in accordance with the
USEC Privatization Act and other applicable statutory authorizations and requlrements at DOE’s
UFs conversion facilities and/or other licensed facilities. UFg tails are .stored in steel cylinders
until the tails material can be processed in accordance with the disposal strategy established by
USEC. USEC provxdes financial assurance'to fund the estimated cost of conversion and disposal
of the depleted uranium inventory .as it is generated during operation. This funding is described
in the DFP and is in addition to the funding requirements for decommissioning the ACP. At full
capacity, the ACP will generate approximately 9,520 Metric Ton (MT) of UF tails annually.
Over the 30-year license, that is a total of approximately 265,300 MT of UFs tails, as noted in
Table C3.19 of the DFP. Depending on technological developments and -the existence of
facilities available prior to ACP shutdown, the tails'may have commercial value and may be
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marketable for further enrichment or other processes. However, funding provisions are made to
dispose of the tails should that become necessary.

Contaminated portions of the buildings will be decontaminated. Structural contamination
is expected to be limited to the areas indicated on Figure 10.1-1 (located in Appendix A) inside
the CCZ of the plant. The remainder of the ACP is not expected to require decontamination.
Good housekeeping practices during normal operation and cleanup activities following spills or
contamination events will maintain these other areas contamination free. Decontamination
activities will continue until facilities satisfy the specified radiological criteria.

10.2.2 Purging

At the end of useful operation, the ACP is shut down and UFg material is removed to the
fullest extent possible by normal process operation. This is followed by evacuation and purging
of process systems. This shutdown and purging portion of the decommissioning process is
estimated to take approximately three months.

10.2.3 Dismantling and Removal

Dismantling is the process of unbolting, disconnecting, cutting, etc., of components
requiring removal. The dismantling and removal activities are simple but labor intensive. They
generally require the use of protective equipment. The work process will be optimized,
considering the following:

*  Minimize spread of contamination and the need for protective equipment;

» Balance the number of cutting and removal operations with the resultant
decontamination and disposal requirements;

s Optimize the rate of dismantling with the rate of decontamination plant throughput;

* Provide storage and laydown space required, as impacted by retrievability, criticality
safety, security, etc.; and

= Balance the cost of decontamination with the cost of disposal.

Details of the complex optimization process will be decided near the end of plant useful
life, taking into account specific contamination levels, market conditions, and available waste
disposal sites. To avoid laydown space and contamination problems, dismantling will proceed
generally no faster than the downstream decontamniination process. The time frame to accomplish
both dismantling and decontamination is estimated to be five years.
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Table 10.2-1 Components for Ppténgial Decontamination at Decommissioning

Components . Descnptlon {units] - " .| Estimated Quantity
. . ‘ Internals: Rotor Assemblies, Motors, Suspensnons and| 1
Centrifuges Mounts (Classified) 12,000
Piping 1 to 10 inch process plping 1ength (Lft) " 168,100
Pumps Vacuum Pumps (Evécuation/Purge) 246
Ventilation Ductwork; Miscellaneous Gulper Ducting (ft%); 118
Surface Areas® Building Floors, Yards, Equipment (ft?) 2,795,642
Process valves (excluding Sheetmetal) e 7,250
Valves ‘
Miscellaneous valves ' 652
Process Equipment [This information has been withheld pursuant to 10 CFR 2.390]
Scales - ' Process Weighing Equipment 6
Comﬁrcssors “Process Gas Compréssors 12
Machine Cooling Water HX, Freezer/Sublimers
Heat Exchangers Compressor Train Coolers 16
Traps Chemical traps (8 banks of 4), Cold Traps, 111
P Roughing Filters, Miscellaneous Traps
Tanks Mixing, Holdup, Surge, and Dump Tanks ' 15
Cylinders Tails (14,10 Ton) . -~ . . ‘ 21,269
Cylinders Tails, Parent (2.5 Ton) , -~ - _ 1,000
. UF¢ Portable Carts, Buffer Storage Stands, and Gas
Other Equipment Test Stand Equipment (Valve boxes) 66
Centrifuge Transporter® 3
Cranes (RMC) o 8
3
Decontamination Cranes, Bndgc X-7725 2
Equipment Centrifuge Mobile Equxpment3 4
' Centrifuge Dismantling Equipment
(X-7725 Assembly Stands) 6

! Includes 11,520 operational units plus contaminated spare centnfuges
2 Wall surface areas excluded since these areas are not antxcnpated to require decontamination.
? Equipment re-utxllzcd from operational phasc o
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Componcnté Descripti’o'n [units] Estimated Quantity
Cutting Machines 2
Degreasers 2
qux:;?r(lggigzﬁc 4 Decontamination Tanks 4
Wet Blast Cabinets 2
Crusher 1

10.3 Management/Organization

Management of the decommissioning program will assure proper training and procedures
are provided to assure worker health and safety. The programs will focus on minimizing waste
volumes and worker exposure to hazardous or radioactive materials. Qualified contractors
assisting with decommissioning will be subject to ACP security and training requirements, and
procedural controls.

10.4 Health and Safety

Consistent with the policy during ACP operation, the policy during decommissioning is
to keep individual and collective occupational radiation exposure with the ALARA principle. A
Radiation Protection Program will identify and control sources of radiation, establish worker
protection requirements and direct the use of survey and monitoring instruments.

10.5 Waste Management

Radioactive and hazardous wastes produced during decommissioning will be collected,
handled, and disposed of in accordance with regulations applicable to the ACP at the time of
decommissioning. Generally, procedures will be similar to those described for wastes produced
during operation. These wastes will ultimately be disposed of in licensed radioactive or
hazardous waste disposal facilities. Non-hazardous and non-radioactive wastes will be disposed
of consistent with good industrial practice, and in accordance with applicable regulations.

10.6 Security and Nuclear Material Control

Requirements for physical security and for nuclear material control and accountability
will be maintained during decommissioning in a manner similar to the programs in force during
ACP operation. This includes requirements for control of classified information and classified
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liquid waste from the centrifuge internals and 1,730,000 cubic feet of classified waste in non-
reusable packaging.

Equipment and Supply: $15 million B

This includes the purchase or lease of dlsmantlmg, cuttmg, degreasing, and crushmg equlpment ‘
decontamination tanks, wet blast cabinets, and over 20,000 containers (B-25 boxes and 55 gallon
drums). -

Laboratory: $1.3 million

This includes labor costs for sampling, trénsﬁért, At:tlas.ti:ng, and analysis of samples.

Indirect Services: $33.6 million

This includes support services (such as laundry, _]amtonal, etc) and infrastructure costs (such as
water, power etc) not included in other tasks n

Miscellaneous: $27.6 million
This includes direct costs of $2.5 mﬂhon for miscellaneous material for' decomnnssxonmg and

$25.1 million for indirect costs, such as NRC review fees for the submitted DP license fees,
DOE Ilease fees, business i msurance, and taxes.

Subtotal R $171.3 million
General and Administrative (6 percent) B o $10.3 million
Contractor Profit (15 bercent)‘ ‘ o $23.5 million
Contingency (25 percent) S ' $51.3 million
Total Plant Decommissioning Cos‘t Estlmate o $256.4 million

* Contractor Profit = 0.15[(Subtotal + General and Admxmstratwe) (NRC Rev1ew Fees + Lxcense Fees + DOE
Lease Fees)] _
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10.10.2 UFs Tails Disposition Costs

Cost estimates to dispose of UFg tails generated during ACP operation are separate from
the cost estimates to decommission the plant. As noted previously, the ultimate disposal of UFs
tails remains to be determined. USEC intends to evaluate possible commercial uses of UFg tails
before having the tails processed by the DOE UFs conversion facility in Piketon, Ohio. UF; tails
are stored in steel cylinders until they can be processed in accordance with the disposal strategy
established by USEC. Depending on technological developments and the existence of facilities
available prior to ACP shutdown, the tails may have commercial value and may be marketable
for further enrichment or other processes. However, for the purposes of calculating the UF tails
disposition cost, USEC assumes that the total quantity of tails generated during ACP operation
are processed by the DOE UFg conversion facility in Piketon, Ohio.

For conservatism, USEC provides financial assurance to fund the estimated cost of
conversion and disposal of the depleted uranium inventory as it is generated during ACP
operation. This funding is described in the DFP and is in addition to the funding requirements
for decommissioning the ACP. As with plant decommissioning, the cost estimate will likely
change between the time of license issuance and actual decommissioning. USEC commits to
adjust the cost estimate for tails disposal prior to operation of each additional increment of
capacity on process gas and no less frequent than annually, once full capacity is achieved. The
method for adjusting the cost estimate will consider the same factors as previously described in
Section 10.10.1 of this chapter.

At full capacity, the ACP will generate approximately 9,520 MT of UFs tails annually.
As with other decommissioning costs, the disposal cost estimate for UFg tails disposal is
provided in 2004 dollars. In view of the commitment to annually adjust tails disposal cost
estimates, the ability to know with certainty the tails inventory from prior years of ACP
operation, and USEC’s demonstrated ability to accurately and conservatively predict anticipated
tails generation one year ahead of time, a 10 percent contingency factor is applied to the tails
disposal cost estimate. This contingency factor is consistent with that used for tails generated
from the United States Enrichment Corporation’s GDP operations. The total estimated cost to
dispose of UFg tails over the 30-year license, including a four-year ramp up to full capacity and
the 10 percent contingency factor, is $591.9 million. The basis for this estimate is provided in
the DFP.

10.10.3 Total Decommissioning Liability

USEC’s total decommissioning liability is the sum of the total plant decommissioning
costs and the tails disposition costs. USEC’s total liability for decommissioning the ACP,
including applicable contingencies, is:

Plant Decommissioning Cost $256.4 million
UFg Tails Disposition Cost $591.9 million
Total Decommissioning Liability $848.3 million
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Table 10.10-1 Plant Decommissioning Cost Estimates and Expected Duration

SN - . Cost{Estiiﬁate 8 . ‘Approx ‘
- Taskltem - |Miltions, 2004 doliars)| Percentage
Planning and Preparation $2.6 2%
Decontamination and/or Dismantling of 0
Radioactive Facilities $39.6 23%
Restoration of Contaminated Areas On Plant $0.7 0%
Grounds
Final Status Survey _ S1.0 1%
Site Stabilization and Long-Term Surveillance $2.4 1%
};z.lckmg Materials, Shipping, and Waste $47.5 28%
isposal
Equipment and Supply $15.0 9%
Laboratory $1.3 1%
Indirect Services $33.6 20%
Miscellaneous $27.6 15%
Subtotal $171.3 100%
General and Administrative (6%) 10.3
Contractor Profit (15%) 23.5
Contingency (25%) $51.3
Total Plant Decommissioning Cost $256.4
UFg Tails Disposal Costs $538.1
UF¢ Tails Contingency (10%) 53.8
Total UF6 Tails Disposition Cost $591.9

Total Decommissioning Liability $848.3 . I
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Table C3.7 Decontamination or Dismantling of Radioactive Facility Components

(Productive Work Days)

Assumptions:
Anticipated duration =5y

Productivity Factor = 219 wd/y = 260 41 (Pald Absences)
Constant $ Pay
Security - 4 Stations - manned (typical) 24/7

Anticipated tasks considered:
Erect Decontamination Facility, -

Decontamination of facilities - Internals -

Dismantle centrifuge machines; Waste segregation

Dismantle facxhtxcs/componcnts o

Tails Cylinder movemcnt/dxsposmon [materlal title transfer DOE/UDS]
Continued Project and Security Support

Grou Type # Dur | Prod | Total
P YP® | workers (#y) | Factor | (wd)
Supervision Salary - 6 5 219 6,570
Engineering Salary 5 - 5 219 5,475
. Salary 3 .1 5 219 3,285
Operations Hourly| - 21 5 | 219 | 22,995
. Salary -- 9 5 219 9,855
Maintenance Hourly | 44 | 5 | 219 | 48,180
Plant Salary - 5 5 219 5,475
Support Hourly- 17 5 219 18,615
Support | Production | Salary | - 8 | 5§ 219 8,760 -
Support Hourly 11 5 219 12,045
Total : 129 141,255
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Table C3.8 Restoration of Contaminated Areas on Facility Grounds
(Productive Work Days)

Grou Type # Dur | Prod | Total

p yp Workers | (#y) | Factor | (wd)

Supervision Salary 0 2 219 0
Engineering Salary 0 2 219 0
. Salary 1 2 219 438
Operations Hourly| 5 2 | 219 | 2,190
. Salary 0 2 219 0
Maintenance Houly| 0 2 | 219 | 0
Plant Salary 1 2 219 438

Support Hourly 0 2 219 0

Support | Production | Salary 0 2 219 0
Support Hourly 0 2 219 0

Total 7 3,066

Assumptions:
Aanticipated duration = 2y

Productivity Factor = 219 wd/y = 260 - 41 (Paid Absences)

Constant $ Pay

1 person cleans ~600 - 900 fi%/d (750 f*/d used) loose contamination (minimal amount of loose

contamination anticipated)
Shares resource allocation coincident with Decontamination or Dismantling phase effort
Minimal loose contamination and cleanup anticipated
Labor estimate includes non-labor cots for analytical sampling/surveying efforts.

Anticipated tasks considered:

Decontamination of facilities - external/outside; cylinder yards

Perform HP surveys

Remove fixed contamination; Scarify cylinder storage yards surfaces
Collect/dispose of yard debris
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Table C3.9 Final Radiation Survey

(Productive Work Days)
Grou ' Type | # Dur | Prod | Total
p | 7P |- Workers | (#y) | Factor | (wd)
Supervision Salary |- 0 2.5 219 0
Engineering Salary 1 2.5 219 | . 548
. Salary 0 2.5 219 0
Operations Houly| 0. | 25 | 219 | 0
. . Salary 0 2.5 219 0
Mamtenance [Houly | 1 | 25 | 219 | 548
Plant Salary 3 2.5 219 1,643
Support Hourly 1 2.5 219 548
Support | Production | Salary 0 2.5 219 0
Support Hourly 0 2.5 219 0
" Total 6 3,285
. Assumptions:

Anticipated duration = 2.5y

Productivity Factor = 219 wd/y = ~ﬁ60 41 (Pald Absences)

Constant $ Pay

Work period occurs coincident with the last 2.5 years of the D&D phase
Labor estimate includes non-labor cots for analytical sampling/surveying efforts.

Anticipated tasks considered: .
Develop/implement survey plans

Collect/analyze data

Perform confirmatory surveys

Develop final survey report
Terminate license
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Table C3.10 Site Stabilization and Long-Term Surveillance
(Productive Work Days)

Grou Type # Dur | Prod | Total

p YP® | workers (#y) | Factor | (wd
Supervision Salary 0 6 219 0
Engineering Salary 1 6 219 1,314
. Salary 1 6 219 1,314
Operations Houly | 1 6 | 219 | 1,314
. Salary 0 6 219 0
Maintenance Houly| 2 6 | 219 | 2,628
Plant Salary 0 6 219 0

Support Hourly 0 6 219 0

Support | Production | Salary 0 6 219 0
Support Hourly 0 6 219 0

Total 5 6,570

Assumptions:
Anticipated duration = 6y (coincident with P&P and D&D)

Productivity Factor = 219 wd/y = 260 - 41 (Paid Absences)
Constant $ Pay

Anticipated tasks considered:

Site stabilization - not required

Maintain maintenance/surveillances on IROFS equipment necessary until license terminated (~
year six)
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Table C3.19 Estimated Volume of Annual Depleted Uranium Generated

“Caléridr Yéi

it

2006

200
2007 120 | * . . _$201,070
2008 2700 2.33 1.51 $4,524,071 179
2009 7300 8.36 4.08 $12,231,748 483
2010 11520 17.88 6.43 _$19,302,703 763
2011-2036 11520 265.30 167.29 $501,870,283 19,836
Total 265.30 179.38 $538,129,875 21,269

* - based upon Lead Cascadeé potential Production capabllmcs that can produce material & numbcr of machines consxdered

Assumghons.

Operational (license) life = 30 years (from 2006 - 2036), 365 dayslyr 24 hr/day
Tails Output during Operation (@ 3,500 MTSWU/yr) = 2,395 Ibs, UF¢/hr * -0 = -

Weight Conversion Factor = 0.45359 Kg/Ib; Tails Material Conversion Factor = 0, 30668 Kg/lb

UFe; Tails Purity = 0.67612 gU/g; based upon 0.35% Avcragc Tails

U disposal cost = $3/Kg U

R=Q/11,520*number of years*2,395*24*365; T=R*0.67612; U=T*3

V=R*1,000,000/0.45359/27,500

~21,269 Tails cylinders generated; 27,500 # UFG fill weight = 1,000 generated parent cylinders

(@ EOL)
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Table C3.20 Total Labor Distribution

Group Type Job/Personnel Descriptions
Program Manager, Project Manager,
- Office Manager, QA/Reg Manager, Rad-
Supervision Salary Environmental-Safety and Health Manager,
FNMCA Manager
. Design Engineer, Field Support, NCS
Engineering Salary Engineer, Nuclear Safety, Regulatory
Operations Salary Operations FLM
Hourly Chemical Operations, UMH
Salary Maintenance FLM, Scheduler-Planner
Maintenance Hourly Mechanic, Laborer, Field Service
Technician
Plant Support Salary HP Support
Hourly Protection Forces
Support Production Salary Waste Engineer
Support
Hourly Waste Handler
Information contained within

does not contain
Export Controlled Information

Reviewer: Original signed by RI. Coricll
Date: 05/23/08
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