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9.0  ENVIRONMENTAL PROTECTION 
 

The American Centrifuge Plant (ACP) is located in Piketon, Ohio on the U.S. 
Department of Energy (DOE) reservation, adjacent to the Portsmouth Gaseous Diffusion Plant 
(GDP), an existing facility with a similar mission.  The Portsmouth GDP has radioactive effluent 
controls and as low as reasonably achievable (ALARA) programs that meet U.S. Nuclear 
Regulatory Commission (NRC) requirements.  The ACP Environmental Protection Program is 
modeled on the existing GDP environmental protection program.  The ACP program thus takes 
advantage of the well-established programmatic elements and experience and many years of 
existing environmental data.  This approach will provide maximum protection to the public and 
the environment.  The ACP Regulatory Manager is responsible for the ACP Environmental 
Protection Program.  Details of the minimum requirements for the managers and staff supporting 
the Environmental Protection Program are provided in Chapters 2.0 and 11.0 of this license 
application. 
 
 
9.1  Environmental Report 

 
The regulatory requirements for an Environmental Report are contained in 10 Code of 

Federal Regulations (CFR) Part 51.  The NRC promulgated these regulations to implement the 
National Environmental Policy Act of 1969, which requires an assessment of the environmental 
impacts associated with all major Federal actions.  For licensing actions that are not categorically 
excluded, the NRC conducts an independent assessment on the basis of the information 
submitted in the Environmental Report.   

 
An Environmental Report for the American Centrifuge Plant meeting the requirements of 

10 CFR 51.45 was prepared and is submitted for review as part of this license application as 
document LA-3605-0002, Environmental Report for the American Centrifuge Plant. 

  
 
9.2  Environmental Protection Measures 
 
9.2.1  Radiation Protection Program  
 

The ACP Environmental Radiation Protection Program is based on the following 
policies: 

 
 The dose to members of the public resulting from gaseous emissions and liquid 

effluents shall be maintained in accordance with the ALARA principle and below 
legal limits. 

 
 It is the responsibility of each employee to conduct their activities in such a manner 

so as to prevent or minimize the discharge of radioactive materials to the 
environment, and to report any unusual or excessive discharge of such material. 
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9.2.1.1  Radiological (As Low As Reasonably Achievable) Goals for Effluent Control 
  
The ACP maintains and uses gaseous and liquid effluent treatment systems, as 

appropriate, to maintain releases of radioactive material to unrestricted areas below the limits 
specified in 10 CFR 20.1301 and 40 CFR Part 190, and in accordance with the ALARA policy 
described below. Gaseous effluent control systems are also used to maintain releases of 
radioactive material to unrestricted areas below the dose constraint in 10 CFR 20.1101 and the 
dose limit in 40 CFR 61.92.  Unrestricted areas are those areas beyond the DOE reservation 
boundary and to which any member of the public has unrestricted access.  

 
The ALARA goal for airborne radioactive releases from the ACP is five percent of the 

NRC constraint (10 CFR 20.1101) and Environmental Protection Agency (EPA) limit (40 CFR 
61.92), or an annual Total Effective Dose Equivalent (TEDE) of 0.5 millirem (mrem) to the most 
exposed member of the public, calculated as described in Section 9.2.2.1.2.  This is also less than 
15 percent of the most restrictive limit under 40 CFR Part 190, based on site experience.   

 
The ALARA goal for waterborne radioactive releases from the ACP is ten percent of the 

airborne ALARA goal, or an annual TEDE of 0.05 mrem to the most exposed member of the 
public.  This is equivalent to 0.05 percent of the 10 CFR 20.1301 limit on annual public dose.  
This goal is based on the assumption that: 1) the effluent limits in 10 CFR Part 20, Appendix B, 
Table 2 are equivalent to an annual public dose of 50 mrem; and 2) maximum public exposure 
occurs in the Scioto River with a dilution factor of at least 100:1.  The principal liquid effluent 
stream from the ACP discharges directly to the river via a buried pipeline and the actual dilution 
factor between site effluents and the Scioto River is on the order of 5,000:1.  Consequently, the 
second assumption should be very conservative. 

 
The ACP also establishes Baseline Effluent Quantities (BEQs) for each monitored vent 

and monitored outfall and compares measured weekly effluents to these BEQs.  Weekly effluents 
that are less than the BEQs cannot approach the dose limit in 10 CFR 20.1301 or the dose 
constraint in 10 CFR 20.1101.  Weekly effluents that are not less than the applicable BEQs are 
evaluated as described in Sections 9.2.2.1.3 and 9.2.2.2.3 of this chapter, to determine whether 
they may cause the ACP to exceed regulatory limits or the ALARA goals.  Notifications and 
corrective actions are implemented as described in those sections and Table 9.2-1. 
 
9.2.1.2  Effluent Controls 

 
9.2.1.2.1  Control of Airborne Effluents 

 
X-3346 Feed and Customer Services Building 

 
The Feed Area of this building sublimes uranium hexafluoride (UF6) for feed to the 

enrichment process as described in Section 1.1 of this license application and contains a variety 
of potential sources for radioactive effluents, both as gaseous UF6 and particulate uranyl fluoride 
(UO2F2).  These sources are vented to the atmosphere through an evacuation system, which has 
separate subsystems to control gaseous and airborne particulate effluents.  Both sub-systems 
exhaust to a continuously monitored combined vent. 
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The Customer Services area of this building liquefies UF6 for quality control sampling 
and transfer of UF6 material to customer cylinders for shipment as described in Section 1.1 of 
this license application and also contains multiple potential sources for radioactive effluents, 
both as gaseous UF6 and particulate UO2F2.  These sources are vented through a similar 
evacuation system with another continuously monitored combined vent. 

 
The cylinder burping/heeling system, feed ovens, autoclaves, sampling system, and 

process piping in both areas are manifolded to the gaseous effluent side of their respective 
evacuation systems.  Gases evacuated from process systems, which can contain high 
concentrations of UF6, are processed through cold traps to desublime the UF6 and separate it 
from the non-UF6 gases.  Residual gases leaving the cold trap have a very low concentration of 
UF6, which is further reduced by passing the gas through an alumina trap.  When an evacuation 
system cold trap becomes full, it is valved off from the vent and its contents sublimed to a drum 
so the material can be fed to the enrichment plant.  The cold traps can be bypassed to allow rapid 
evacuation of a volume that does not contain radioactive material.  The alumina traps cannot be 
bypassed. 

 
Cylinder connections and disconnections have the greatest potential for small releases of 

UF6 to the workspace.  UF6 released in this manner reacts quickly with ambient humidity to form 
UO2F2.  Gulper systems are used to collect any small release of material during these operations.  
Gulper systems utilize a flexible hose or hood to evacuate the air in the immediate area where the 
connection is being made or broken.  The captured gases are passed through a roughing filter 
followed by a High Efficiency Particulate Air (HEPA) filter to collect the UO2F2 particulate. 

 
The effluents from both sub-systems are combined and vented to the atmosphere through 

a common vent after each subsystem has removed the uranium.  Each vent is equipped with 
continuous gas flow monitoring instrumentation with local readout as well as the analytical 
instrumentation required to continuously sample, monitor and to alarm UF6 breakthrough in the 
effluent gas stream.  The continuous vent monitor/sampler is described in Section 9.2.2.1 of this 
chapter. 

 
Ventilation air in the X-3346 is monitored under the Radiation Protection Program as 

described in Section 4.7 of this license application.  Environmental Compliance personnel review 
summaries of the monitoring data at least quarterly to verify that ventilation exhausts are 
insignificant as defined in NUREG-1520, Standard Review Plan for the Review of a License 
Application for a Fuel Cycle Facility (SRP) (i.e., less than 3 x 10-13 microcuries per milliliter 
[µCi/mL] uranium). 

 
X-3001 and X-3002 Process Buildings 

 
The process buildings house the operating centrifuge machines that separate the UF6 into 

enriched product and depleted tails as described in Section 1.1 of this license application and 
contain a limited variety of potential sources for radioactive effluents, primarily as gaseous UF6.  
These sources are vented to atmosphere through either the Purge Vacuum (PV) or Evacuation 
Vacuum (EV) Systems.  Both systems exhaust to a common continuously monitored vent. 
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Enrichment equipment operates at sub-atmospheric pressures.  Equipment operation 
requires the removal of any air that leaks into the process.  The PV/EV Systems are used to 
remove air in the enrichment equipment.  Since the air may contain traces of UF6 the gas 
removed by these systems is passed through a shared set of alumina traps prior to venting.  The 
PV/EV systems in each half (north and south) of each process building are manifolded to one 
process building vent.  Each process building vent is equipped with continuous gas flow 
monitoring instrumentation with local readout, as well as analytical instrumentation to 
continuously sample, monitor, and alarm UF6 breakthrough in the effluent gas stream.  The 
continuous vent monitors/samplers are described in Section 9.2.2.1 of this chapter. 

 
Valving and piping allow the EV systems to bypass the chemical traps during the initial 

pump down of machines that have not been previously exposed to UF6.   This reduces the 
chances of desorbing previously trapped UF6 from the traps.  Otherwise, the EV systems 
throughput will pass through the chemical traps along with PV system throughput.   

 
Ventilation air in the process buildings is monitored under the Radiation Protection 

Program as described in Section 4.7 of this license application.  Environmental Compliance 
personnel review summaries of the monitoring data quarterly to verify that ventilation exhausts 
are insignificant as defined in the SRP (i.e., less than 3 x 10-13 µCi/mL uranium). 

 
X-3356 Product and Tails Withdrawal Building 

 
The X-3356 building withdraws and desublimes both the product and tail streams from 

the enrichment process as described in Section 1.1 of this license application and contains a 
variety of potential sources for radioactive effluents, both as gaseous UF6 and particulate UO2F2.  
These sources are vented to atmosphere through evacuation systems similar to the X-3346 
building.  There are separate evacuation systems, with separate monitored vents, for the tails 
withdrawal and the product withdrawal areas.   

 
The tails burping system, cold boxes, sampling system, and process piping are 

manifolded to the gaseous effluent side of the appropriate evacuation system.  Gases evacuated 
from process systems, which can contain high concentrations of UF6, are processed through cold 
traps to desublime the UF6 and separate it from the non-UF6 gases.  Residual gases leaving the 
cold trap have a very low concentration of UF6, which is further reduced by passing the gas 
through an alumina trap.  When an evacuation cold trap becomes full, it is valved off from the 
vent and its contents sublimed to a cylinder.  The evacuation cold traps can also be bypassed to 
allow rapid evacuation of a volume that does not contain significant amounts of radioactive 
material.  The alumina traps cannot be bypassed. 

 
Cylinder connections and disconnections have the greatest potential for small releases of 

UF6 to the workspace.  UF6 released in this manner reacts quickly with ambient humidity to form 
UO2F2.  Gulper systems are used to collect any small release of material during these operations.  
Gulper systems utilize a flexible hose or hood to evacuate the air in the immediate area where the 
connection is being made or broken.  The captured gases are passed through a roughing filter 
followed by a HEPA filter to collect the UO2F2 particulate. 
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The effluents from both sub-systems are combined and vented to the atmosphere through 
a common vent after each sub-system has removed the uranium.  Each vent is equipped with 
continuous gas flow monitoring instrumentation with local readout as well as the analytical 
instrumentation required to continuously sample, monitor and to alarm UF6 breakthrough in the 
effluent gas stream.  The continuous vent monitor/sampler is described in Section 9.2.2.1 of this 
chapter. 

 
Ventilation air in the X-3356 building is monitored under the Radiation Protection 

Program as described in Section 4.7 of this license application.  Environmental Compliance 
personnel review summaries of the monitoring data at least quarterly to verify that ventilation 
exhausts are insignificant as defined in the SRP (i.e., less than 3 x 10-13 µCi/mL uranium). 
 
X-3012 Process Support Building 
 

The X-3012 building provides process control functions and maintenance support as 
described in Section 1.1 of this license application.  From time to time, contaminated 
components may be serviced in the maintenance shops in the X-3012 building.  Components 
requiring repair or examination that have been in service will be opened using appropriate 
personnel protective equipment (PPE), and may also include engineered local ventilation systems 
to capture any residual uranium. 

 
Ventilation air in the X-3012 building is monitored under the Radiation Protection 

Program as described in Section 4.7 of this license application.  Environmental Compliance 
personnel review summaries of the monitoring data quarterly to verify that ventilation exhausts 
are insignificant as defined in the SRP (i.e., less than 3 x 10-13 µCi/mL uranium). 

 
X-7725 Recycle/Assembly Facility; X-7726 Centrifuge Training and Test Facility; and 
X-7727H Interplant Transfer Corridor 

 
Centrifuges are assembled and may be disassembled for repair or inspection as described 

in Section 1.1 of this license application in either the X-7725 or X-7726 facilities.  The extent to 
which a centrifuge is disassembled depends upon the nature of the fault.  Centrifuges requiring 
repair or examination that have been in service will be opened using appropriate PPE, and may 
also include engineered local ventilation systems to capture any residual uranium.  

 
As described in Section 1.1 of this license application, some completely assembled 

centrifuge machines are tested with UF6 in the Gas Test Stands.  This is a separate room within 
X-7725 facility with its own ventilation and emission control system.  UF6 for the test stands is 
supplied from a small cylinder within this room.  Exhaust from the test stands passes through 
alumina traps to a continuously monitored vent.  The vent is equipped with continuous gas flow 
monitoring instrumentation with local readout, as well as the analytical instrumentation required 
to continuously sample, monitor, and to alarm UF6 breakthrough in the effluent gas stream.  The 
continuous vent monitor/sampler is described in Section 9.2.2.1 of this chapter. 
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Ventilation air in both the X-7725 and X-7726 facilities is monitored under the Radiation 
Protection Program as described in Section 4.7 of this license application.  Environmental 
Compliance personnel review summaries of the monitoring data quarterly to verify that 
ventilation exhausts are insignificant as defined in SRP (i.e., less than 3 x 10-13 µCi/mL 
uranium). 

 
The X-7727H corridor is never exposed to open centrifuges or components, but does 

have some air transfer from the process buildings and X-7725 facility.  At worst, the airborne 
uranium concentration in the X-7727H corridor will not exceed that in the process buildings or 
X-7725 facility.  This is insignificant as defined in the SRP (i.e., less than 3 x 10-13 µCi/mL 
uranium). 

 
Waste Management   
 

The ACP obtains waste management services for various radiological and non-
radiological materials.  The radiological waste management services are obtained from a 
qualified provider licensed/certified by the NRC or an agreement state.   
 
Laboratory Services 
 

The ACP obtains analytical services for various radiological and non-radiological 
materials.  The radiological analytical services are obtained from a qualified laboratory 
licensed/certified by the NRC or an agreement state. 

 
9.2.1.2.2  Control of Liquid Effluents 
 

The centrifuges and PV/EV vacuum pumps are cooled by a closed-loop Machine Cooling 
Water (MCW) system to minimize the amount of water potentially contaminated by uranium. 
There is no routine blowdown from the MCW system.  Waste heat from the MCW system is 
discharged via heat exchangers to the Tower Water Cooling (TWC) system, which is cooled by a 
single cooling tower.  Waste heat from the cold trap refrigeration systems in X-3346 and X-3356 
buildings is also discharged to the TWC system.  Currently, the TWC discharges its blowdown 
to the GDP Recirculating Cooling Water (RCW) system under a service agreement, which in 
turn discharges its blowdown directly to the Scioto River via an underground pipeline (National 
Pollutant Discharge Elimination System [NPDES] Outfall 004).  The RCW system does not 
provide any treatment of the TWC blowdown; it simply provides a convenient pathway to a 
suitable permitted discharge point.  At some point in the future, the TWC blowdown will likely 
be modified to bypass the RCW system and discharge directly to the RCW discharge pipeline.  
There should be no licensed material in the TWC blowdown.   

 
In the interim, the GDP RCW system has ample capacity to accept the TWC effluent 

without either physical modification or adjustment to its discharge limits.  Discharges from the 
RCW System are monitored by an automated sampler, which collects a weekly composite 
sample of the liquid effluent for radiological analysis as well as sample(s) for NPDES-mandated 
analyses.  This data is available to the ACP as assurance that no unanticipated discharge of 
licensed material has occurred. 
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Sanitary wastewater from the ACP is discharged to the reservation sanitary sewer system.  
There should be no licensed material in the sanitary wastewater.  The sewer system discharges to 
a sewage treatment plant located on the DOE reservation in accordance with a service 
agreement.  The discharge from this plant is also monitored by an automated sampler, which 
collects a weekly composite sample of the liquid effluent for radiological analysis, as well as 
sample(s) for NPDES-mandated analyses.  This data is also available to the ACP as assurance 
that no unanticipated discharge of licensed material occurred. 

 
Leakage from the MCW system and incidental spills of water elsewhere in the ACP, are 

collected by the Liquid Effluent Collection (LEC) system. The LEC system consists of a set of 
drains and underground collection tanks for the collection and containment of leaks and spills of 
chemically treated water.  The drains are located throughout the ACP.  The tanks have a capacity 
of 550 gallons (gal) each and are monitored by liquid level gauges mounted above grade on pipe 
stands.  Water accumulated in the LEC tanks is sampled and analyzed prior to disposal.  If the 
contents meet the requirements of 10 CFR 20.2003, they may be pumped to the reservation 
sanitary sewer system.  Otherwise the tank contents will be containerized for off-site disposal.  
An integrity assurance plan developed by Engineering assures that the tanks are not leaking as 
the ACP take possession of them.  Following completion of this integrity assurance plan, 
inventory monitoring of the tank contents is used to detect leaks from the LEC System. 

 
Storm water runoff from the ACP area, along with some once-through cooling water 

(sanitary water), drains to a pair of holding ponds.  
 
 The X-2230N West Holding Pond (NPDES Outfall 012) provides a quiescent zone 

for settling suspended solids, dissipation of chlorine, and oil diversion and 
containment.  The pond discharges to the same unnamed tributary of the Scioto River 
as X-230J-5.  An automated sampler collects a weekly composite sample of the liquid 
effluent for radiological analysis as well as sample(s) for NPDES-mandated analyses.  

 
 The X-2230M Southwest Holding Pond (NPDES Outfall 013) provides a quiescent 

zone for settling suspended solids, dissipation of chlorine, and oil diversion and 
containment.  The pond discharges to an unnamed tributary of the Scioto River.  An 
automated sampler collects a weekly composite sample of the liquid effluent for 
radiological analysis as well as sample(s) for NPDES-mandated analyses.  

 
Most of the ACP cylinder storage pads are within the drainage of the X-2230M and X-

2230N Holding Ponds.  The ACP also uses cylinder storage pads on the north end of the 
reservation (X-745G-2 and X-745H).  The ACP conducts an inspection and maintenance 
program for its UF6 cylinders to ensure that no licensed material is released to the storage pads.  
Stormwater runoff from the north pads drains to holding ponds in accordance with a service 
agreement and continuously monitored with automated samplers.  This data is available to ACP 
environmental personnel as assurance that no unanticipated discharge occurred. 
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9.2.1.3  As Low As Reasonably Achievable Reviews and Reports to Management 
  
Action levels for control of both gaseous and liquid radioactive effluents from the ACP 

have been established based on the ALARA philosophy.  The action levels described in Table 
9.2-1 ensure operational control system deficiencies are documented and acted upon in a 
responsible manner and in a timeframe to remain well within the regulatory limits and below 
ALARA goals.  The required actions described in Table 9.2-1 include the analyses of trends in 
release data, evaluations of the probable impact of the releases and an assessment of the need for 
additional effluent controls to meet the ALARA goals.  The Operations Supervisor is responsible 
for assuring that action levels are acted upon.  

 
The BEQs used in Table 9.2-1 is the maximum effluent expected under normal operation.  

BEQs have been established by the ACP environmental personnel and the responsible building 
management for every continuously monitored radiological vent and liquid discharge point to 
unrestricted areas.  These BEQs are reviewed annually, at a minimum, by environmental 
personnel, the responsible building management and the ACP ALARA Committee to ensure the 
principles described in the ACP’s ALARA policy are followed.   This review also includes 
analyses of trends in radioactive effluents and environmental monitoring data.  The results of this 
review are reported to the ACP Regulatory Manager and other senior management as described 
in Chapter 4.0 of this license application.  

 
The specific values of the BEQs are listed in Table 9.2-2.  The liquid release points are 

existing discharges and, while the ACP does not increase releases beyond historic levels, it does 
not decrease them either.  Therefore, the liquid BEQs in Table 9.2-2 are based on GDP historic 
release rates. 

 
9.2.1.4  Waste Minimization 

 
Radioactive waste minimization and pollution prevention activities are coordinated by 

ACP environmental compliance and waste management personnel with the support of USEC 
senior management. 

 
Individual waste streams are identified and characterized based on process knowledge, 

routine radiation surveys as described in Chapter 4.0 and laboratory analysis, as needed.  
Generation of individual waste streams and waste management costs are tracked through a 
formal Request-for-Disposal database system administered by waste management personnel and 
the annual budgeting process.   

 
Waste generating activities are evaluated for waste minimization opportunities with 

emphasis on those that generate hazardous wastes, low-level mixed wastes (LLMW), and low-
level radioactive wastes (LLRW).  Both LLMW and LLRW waste generation is inherently 
reduced in the ACP by the fact that the process operates under a high vacuum, which prevents 
radioactive material from escaping.  Equipment that must be removed for maintenance is 
evacuated to the rest of the process first.  The routine radiation surveys described in Chapter 4.0 
of this license application verify that there is no spread of contamination within or out of the 
ACP.  Hazardous waste generation is minimized by minimizing the procurement and use of 
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hazardous substances.  Waste that is generated is treated to the extent practical to reduce the 
volume, toxicity, or mobility before storage or disposal.  USEC provides annual employee 
training that includes waste minimization information and encourages employee suggestions. 

 
USEC provides environmental and waste management professionals with opportunities to 

attend offsite training and conferences for the purpose of seeking and exchanging technical 
information on waste minimization. 

 
Waste minimization recommendations are evaluated by waste management and 

environmental compliance personnel and implemented, as appropriate, by waste management, 
materials procurement (for hazardous materials), and operations personnel. 

 
This applies to ACP operations, associated support operations, and ACP subcontractors 

that generate waste. 
 

9.2.2  Effluent and Environmental Monitoring 
 

Based on historic GDP experience and operating plans, the radionuclides anticipated to 
be present in ACP gaseous effluents are 234U, 235U, and 238U.  The intention is to not introduce 
feedstock contaminated with significant concentrations of other nuclides into the process.  Feed 
material that meets the American Standards for Testing and Materials (ASTM) specification for 
recycled feed may be used in the ACP, which may contain radionuclides such as 236U and 
Technetium (99Tc).  Based on historic GDP experience 99Tc may eventually appear in some ACP 
gaseous effluents.  The radionuclides anticipated to be present in ACP liquid effluents are 234U, 
235U, 238U, and 99Tc, due to historic contamination of the reservation.   Consequently, ACP 
effluents will be analyzed for these four nuclides routinely. 
 
9.2.2.1  Airborne Effluent Monitoring 
 
9.2.2.1.1  Anticipated Effluent Levels 
 

The maximum anticipated gaseous effluents from the ACP have been modeled using the 
EPA-approved and distributed dispersion model, CAP88-PC, and reservation meteorological 
data from calendar years 1998-2002. The results are summarized in Table 9.2-3.  The maximum 
gaseous effluent anticipated under normal operations is 1.1 millicuries (mCi) of uranium over a 
week, or up to 0.057 curie (Ci) per year. The maximum exposed individual (MEI) for the ACP is 
located in the south-southwest sector of the reservation boundary.  The projected maximum 
airborne concentration of total uranium due to ACP operations is only 3.2x10-15 µCi/mL, with an 
associated TEDE of 0.33 mrem.  The uranium concentration is roughly three orders of magnitude 
lower than the applicable values in 10 CFR Part 20, Appendix B, Table 2.  The projected TEDE 
due to ACP operations contributes roughly 66 percent to the ALARA goal given in Section 
9.2.1.1 of this chapter, even assuming the average annual emission rates are equal to the 
maximum weekly emission rates.  Average emission rates are expected to be much lower. 
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9.2.2.1.2  Demonstration of Compliance 
 

Characterization of the radiological consequences of radionuclides released to the 
atmosphere from the ACP is accomplished by annually calculating the TEDEs to the maximally 
exposed person and to the entire population residing within 80 kilometers (km) (50 miles) of the 
plant.  This approach is mandatory under the EPA regulations at 40 CFR Part 61 and has been 
accepted by the NRC for previous uranium enrichment operations at the reservation.  The annual 
National Emission Standards for Hazardous Air Pollutants (NESHAP) Report includes the 
reservation identification, a description of plant operations (whether included under this license 
or not) during the previous year, the amount of radionuclides released to the atmosphere during 
the previous year, and the calculated TEDE to the most exposed member of the public. 

 
Annual radionuclide releases to air are measured by the continuous vent samplers, as 

described in Section 9.2.2.1.3 of this license application, or estimated in accordance with 
guidance in 40 CFR Part 61, Appendices D and E.  Atmospheric dispersion of the releases is 
modeled and the consequent public radiation dose is estimated using the EPA approved 
computer models in accordance with EPA guidance.  An annual report summarizing the 
atmospheric releases and the dose assessment results is submitted in accordance with 40 CFR 
Part 61, Subpart H and EPA guidance, with a copy provided to the NRC.  In accordance with 
EPA requirements, the reported public dose includes gaseous radioactive effluents from the DOE 
reservation. 

 
The dose calculations are made using either the original CAP88 package of computer 

codes or the CAP88-PC package distributed by the EPA.  The CAP88/CAP88-PC packages 
contain an EPA approved version of the AIRDOS-EPA and DARTAB computer codes and the 
ALLRAD88 radionuclide data file.  The AIRDOS-EPA computer code implements a steady-
state, Gaussian plume, atmospheric dispersion model to calculate concentrations of radionuclides 
in the air and on the ground based on radionuclide releases to the atmosphere and annualized 
meteorological data.  It then uses Regulatory Guide 1.109, Calculation of Annual Doses to Man 
from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 
CFR Part 50, Appendix I (October 1977), food-chain models to calculate radionuclide 
concentrations in foodstuffs (e.g., vegetables, meat, milk) and subsequent intakes by individuals.  
The DARTAB computer code then uses these calculated uptakes and radionuclide data from the 
ALLRAD88 data file to calculate annual radiation doses to members of the public.   

 
The annualized meteorological data used in the calculations consist of joint frequency 

stability array distributions of wind direction, wind speed, and atmospheric stability that are 
prepared from data collected from the reservation meteorological tower.  Data from the National 
Weather Service may be used in lieu of or to supplement reservation meteorological data.  The 
reservation has a consistent annual pattern of low-level southwesterly winds predominating over 
the year.  During the winter season, northeasterly winds are common though.  This is largely 
attributable to the channeling effect of the hills and ridges on either side of the reservation, which 
runs roughly southwest to northeast. 
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Distances to the nearest residences are taken from U.S Geological Survey maps and 
population distributions are from the 2000 census data.  EPA published default values for other 
off-site parameters (such as local crop productivity) are used in the AIRDOS-EPA model and, in 
accordance with EPA recommendations; rural patterns for food sources (i.e., home grown versus 
local production versus national supermarket chains) are assumed. 

 
9.2.2.1.3  Monitoring of Gaseous Release Points 
 

Each process vent in the X-3001, X-3002, X-3346, X-3356, and X-7725 has gas flow 
monitoring instrumentation with local readout as well as analytical instrumentation to 
continuously sample, monitor and to alarm UF6 breakthrough in the effluent gas stream.  The 
locations of these vents are shown in Figure 9.2-1.  The continuous vent sampler draws a flow 
proportional sample of the vent stream through two alumina traps in series by way of an 
isokinetic probe.  Both vent and sampler flows are monitored by the sampler’s electronic 
controller.  The controller adjusts a control valve in the sample line to maintain a constant ratio 
between the vent and sample flows.  The flow instruments are calibrated at least annually.  The 
primary sample trap is equipped with an automated radiation monitor to continuously monitor 
the accumulation of uranium in the sampler.  This radiation monitor provides the real-time 
indicator of effluent levels for operational control of the gaseous effluent control systems.   

 
Detailed effluent calculations are based on laboratory analysis of the collected samples.  

Each vent sampler has two traps permanently dedicated to each trap position, with one in-service 
and the other either being processed or standing by to replace the in-service trap.  Normally, the 
primary sample traps are replaced weekly and the secondary traps are replaced quarterly.  In the 
event of an unplanned or seriously elevated release, the involved sampler traps are collected for 
immediate analysis as soon as the situation has stabilized.  Alternatively, the sampling period 
may be extended, provided the sampler is operating continuously while the vent is operating.  A 
hydrated alumina is used in the vent samplers to convert absorbed UF6 to UO2F2.  The UO2F2 
does not easily separate from the alumina, so no special handling is necessary to avoid loss of 
uranium between sample collection and analysis.  Annually, the sampler tubing and traps are also 
replaced and rinsed, and the rinsates analyzed for the same parameters as the alumina.   

 
Vent samples are analyzed for 234U, 235U, 238U, and 99Tc as described in Section 9.2.2.5 of 

this chapter.  GDP experience in uranium enrichment has shown that these three uranium 
isotopes account for more than 99 percent of the public dose due to uranium emissions.  99Tc is a 
fission product that has contaminated much of the fuel cycle.  Feed material that meets the 
ASTM specification for recycled feed may be used in the ACP, which may contain additional 
radionuclides (i.e., 236U and 99Tc).  Based on GDP historic experience 99Tc may eventually 
appear in some ACP gaseous effluents.  The ACP therefore monitors process vent samples for 
technetium as a precautionary measure. 
 

Weekly gaseous effluents are calculated based on the primary trap analytical results and 
measured flows.  These are compared to the action levels in Table 9.2-1 to determine whether 
gaseous effluents are threatening to exceed regulatory limits or ALARA goals.  The weekly 
effluents are also accumulated to provide source terms for the annual public dose assessment 
required under 40 CFR Part 61.  Quarterly and annual corrections to the accumulated weekly 
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effluents are calculated based on the secondary trap and rinsate analyses, respectively, to 
complete the source terms. 

 
Anticipated radionuclide concentrations in ventilation exhausts from occupied areas are 

insignificant as defined in the SRP.  Radionuclide concentrations in room air are monitored as 
described in Section 4.7 of this license application.  The results are reviewed by environmental 
engineers at least quarterly to verify that airborne concentrations are less than ten percent of the 
applicable values in 10 CFR Part 20, Appendix B, Table 2.   

 
In the event of a radionuclide release outside the effluent monitoring system, the activity 

of the release will be estimated based on available data and engineering calculations (i.e., 
inventory data and mass balances). 
 
9.2.2.1.4  Action Levels 
 

Action levels for control of gaseous radioactive effluents from ACP operations have been 
established based on the ALARA philosophy.  The action levels described in Table 9.2-1 ensure 
operational control system deficiencies are documented and acted upon in a responsible manner 
and in a timeframe to remain well within the regulatory limits and below ALARA goals.  The 
BEQs used in Table 9.2-1 are the maximum effluents expected under normal operating 
conditions.  BEQs have been established for every continuously monitored radiological vent.  
The specific BEQ values established for the monitored ACP vents are listed in Table 9.2-2. 

 
9.2.2.1.5  Other Permits and Licenses 
 

New air pollutant sources or modifications of existing sources in the State of Ohio are 
required to have a Permit-to-Install (PTI) from the Ohio EPA prior to installation of the source.  
The ACP therefore needs PTIs for its process vents.  Within one year of the PTI being issued, the 
ACP also needs to apply to the Ohio EPA for a modification to its Title V permit to incorporate 
the entire ACP into the existing permit.  The Title V permit supersedes the PTI once it is 
modified. 

 
Sources of airborne radionuclides at DOE-owned plants are covered by an EPA Permit-

By-Rule issued under 40 CFR Part 61, (NESHAP) Subpart H.  This rule imposes a limit on 
airborne effluents of 10 mrem/year to the MEI, which applies to the entire reservation regardless 
of who “owns” any individual source within the reservation.  The rule also requires an annual 
report, submitted by June 30 of the following year, detailing the processes at the reservation, the 
airborne effluents from each source, and annual TEDE to the MEI as calculated by a method 
approved by the EPA.  A copy of this report is provided to NRC as described in Section 9.3.2 of 
this chapter. 

 
Also, under the NESHAP rule, new or modified sources of airborne radionuclides at 

DOE-owned plants are required to have prior Permission to Construct from EPA unless the 
change has a projected maximum public TEDE of less than 0.1 mrem/year.  This will be 
necessary for the ACP since it has the potential to exceed this threshold. 
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9.2.2.2  Liquid Effluent Monitoring 
 
9.2.2.2.1  Anticipated Effluent Levels 

 
Anticipated routine radioactive effluents from the ACP are expected to be minimal.  The 

bulk of liquid radioactive effluents from a uranium enrichment plant are decontamination and 
cleaning solutions.  Centrifuges will not be routinely changed out, but routine maintenance such 
as instrument repair or repair to the PV/EV systems occurs.  There are also maintenance 
activities that require cleaning and/or decontamination.  The ACP uses dry decontamination 
methods to the extent practical to minimize liquid releases.   

 
Spills are accumulated in the LEC system.  The LEC collection tanks are sampled and 

analyzed for radioactive constituents prior to being emptied.  If analysis indicates that LEC tank 
contents meet the criteria of 10 CFR 20.2003, the contents may be discharged to the reservation 
sanitary sewer.  Otherwise, LEC tank contents will be containerized for disposal off-site.  These 
are the only anticipated liquid discharges of licensed material from the ACP. 

 
Actual sanitary wastewater (i.e., excluding LEC discharges) from the ACP is not 

anticipated to contain licensed radioactive material.  Any licensed material that may be 
discharged will be released in accordance with the requirements of 10 CFR 20.2003.  
Consequently, anticipated radionuclide concentrations in the sanitary wastewater itself are 
anticipated to be insignificant as defined in the SRP.   

 
There are no anticipated radioactive effluents from the MCW system, since it is a closed-

loop system with no routine blowdown. The TWC system is a standard industrial recirculating 
water system with a routine blowdown stream to control the accumulation of solids within the 
cooling water.  The TWC does not come in contact with licensed material unless there is leakage 
from the process to the MCW and then from the MCW to the TWC.  This is unlikely since the 
MCW lines are on the outside of the centrifuge casings.  Consequently, radionuclide 
concentrations in the TWC blowdown are also anticipated to be insignificant as defined in the 
SRP.   

 
Storm water runoff and some once-through cooling water (sanitary water) flows through 

two holding ponds as described in Section 9.2.1.2.2 of this chapter, then discharges to the Scioto 
River in accordance with 10 CFR 20.1301.  Radioactive materials in these streams are dominated 
either by naturally occurring radioactive materials or existing contamination from previous 
reservation operations.  ACP effluents are not expected to cause any significant difference from 
historic release levels, which are insignificant as defined in the SRP.  

 
The ACP will use cylinder storage pads on the north end of the plant (X-745G-2 and X-

745H).  A cylinder inspection and maintenance program ensures that no licensed material is 
released to the storage pad.  Nevertheless, runoff from the pads may drain to the existing X-230L 
North Holding Pond.  This pond is maintained and monitored in accordance with 10 CFR 
20.1301 and the monitoring data is available to the ACP.  ACP operations are not expected to 
have any measurable impact on these ponds. 

 



License Application for the American Centrifuge Plant  
 

 
 

 
9-14 

 

Anticipated radioactive releases from these points are summarized in Table 9.2-4, along 
with the limits from 10 CFR Part 20, Appendix B, Table 2 for comparison.  The anticipated 
discharge levels are at least one order of magnitude below the Table 2 limits even before they 
mix with the Scioto River.  Activity concentrations in the table are based on monthly grab 
samples from 1995 through 2000 for the X-2230M and X-2230N holding ponds.  Activity 
concentrations for the other ACP-influenced continuous discharges are based on weekly 
composite samples from 1998 through 2002.  Activity concentrations for the LEC system are 
based on the effluent being characterized prior to discharge. 

 
No other ponds or impoundments at the ACP manage special nuclear material (SNM) and 

since the concentrations involved are well below the 10 CFR Part 20, Appendix B discharge 
limits, leakage to the soil is not a concern.  The only underground tanks that potentially manage 
SNM are the LEC System described in Section 9.2.1.2.2 of this chapter.  Inventory monitoring 
will be used to detect leakage from these tanks. 
 
9.2.2.2.2  Demonstration of Compliance 

 
Characterization of the radiological consequences of radionuclides released in liquid 

effluents from the ACP is accomplished by comparing measured concentrations to the values in 
10 CFR Part 20, Appendix B, Tables 2 and 3 and the requirements of 10 CFR 20.1301 and 10 
CFR 20.2003, as applicable.  The results are incorporated into semiannual reports submitted to 
the NRC in accordance with 10 CFR 70.59.   

 
Accumulated liquids in the LEC tanks are sampled for uranium and technetium prior to 

being removed from the tanks.  ACP environmental personnel track the analytical results, 
volumes and disposition of the liquids.  LEC liquids that do not meet the requirements of 10 CFR 
20.2003 and 10 CFR Part 20, Appendix B, Table 3 are containerized for disposal at a suitable 
NRC-licensed site.  LEC liquids that do meet the requirements of 10 CFR 20.2003 and 10 CFR 
Part 20, Appendix B, Table 3 may be either containerized for disposal off-site or discharged to 
the reservation sanitary sewer.  

 
Sanitary wastewater from the ACP (exclusive of LEC effluents) is not expected to be 

contaminated with licensed material.  Therefore, the ACP does not sample or analyze the 
untreated sewage.  The sanitary sewer discharges to a sewage treatment plant located on the 
reservation that is regulated by both the NRC and the OEPA for radionuclides and which does 
sample and analyze it’s effluent for uranium and technetium.  This data is available to the ACP 
and is tracked by ACP environmental personnel against the applicable values 10 CFR Part 20, 
Appendix B, Table 2. 

 
The other liquid effluent streams from the ACP are monitored as described in Section 

9.2.2.2.3 of this chapter and compared to the applicable values in 10 CFR Part 20, Appendix B, 
Table 2 to demonstrate compliance with 10 CFR 20.1301.  These streams are the TWC 
blowdown, X-2230M Southwest Holding Pond discharge, and X-2230N West Holding Pond 
discharge.  
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The ACP will use existing cylinder storage pads at the north end of the plant (X-745G-2 
and X-745H).  Runoff from the pads drain to the X-230J-5 Northwest Holding Pond and X-230L 
North Holding Pond, both of which are sampled and analyzed for uranium and technetium.  This 
data is available to the ACP and these discharges will be tracked against the applicable values in 
10 CFR Part 20, Appendix B, Table 2. 

 
9.2.2.2.3  Monitoring of Liquid Release Points 

 
There are only two ACP outfalls that discharge directly to publicly accessible areas, the 

X-2230M and X-2230N holding ponds.    The locations of these outfalls are shown in Figure 9.2-
2.  The TWC blowdown discharges to a utility system (the RCW system) that provides a 
pathway to the Scioto River but does not provide any radiological treatment.  These three 
discharges are equipped with automated samplers and continuous flow measurement.  The flow 
monitors are calibrated at least annually.  The combined discharge of the RCW system, the DOE 
reservation sewage treatment plant discharge and other reservation holding ponds are also 
equipped with automated samplers and continuous flow measurement.  The data from these 
outfalls are available to the ACP as a defense in depth. 

 
Outfall samples are analyzed for Gross Alpha and Gross Beta Activities, 99Tc Activity 

and Total Uranium concentration as described in Section 9.2.2.5 of this chapter.  Measurable 
Gross Alpha Activity is presumed to be due to uranium discharges from uranium enrichment 
operations, while Gross Alpha Activities below the Minimum Detectable Activity (MDA) are 
presumed to be due to naturally occurring radioactive materials.  The isotopic distribution of 
enriched uranium discharges (i.e., 234U, 235U, and 238U) is estimated to match the measured Gross 
Alpha Activity based on process knowledge.   99Tc is a fission product that has contaminated 
much of the national fuel cycle and is present on the reservation.  Measured technetium 
concentrations in reservation outfalls have been falling for several years, but are detected 
occasionally.  The ACP therefore routinely monitors radioactive effluents for technetium.   

 
The only underground tanks in the ACP used to collect material that might contain 

radionuclides are the tanks of the LEC system.  The LEC system consists of a set of drains and 
collection tanks primarily for collecting leaks and spills of chemically treated water.  The drains 
are located throughout the process buildings.  The tanks have a capacity of 550 gal each.  Liquid 
level gauges mounted above grade on pipe stands monitor the tanks.   Routine monitoring of the 
tanks’ contents is based on observing and tracking the levels indicated on the gauges.  Inventory 
tracking is relied on to indicate any leaks from the tanks.  The contents of the LEC system will 
be sampled and analyzed for the same parameters as the continuous outfalls prior to disposal.   

 
If analytical results indicate that LEC contents meet the requirements of 10 CFR 20.2003, 

they may be released to the reservation sanitary sewer system.  Otherwise they will be 
containerized for disposal off-site. 

 
9.2.2.2.4  Action Levels 
 

Action levels for control of liquid radioactive effluents from the ACP have been 
established based on the ALARA philosophy.  The action levels described in Table 9.2-1 ensure 
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operational control system deficiencies are documented and acted upon in a responsible manner 
and in a timeframe to remain well within the regulatory limits and below ALARA goals.  The 
BEQs used in Table 9.2-1 are the maximum effluents expected under normal operating 
conditions.  BEQs have been established for every ACP liquid discharge point to unrestricted 
areas (i.e., X-2230M and X-2230N holding ponds) and for the TWC blowdown to the GDP area.  
BEQs have also been established for the LEC discharges, which are characterized before they are 
discharged, based on ten percent of the 10 CFR 20.2003 requirements. The specific BEQ values 
established for the ACP outfalls are listed in Table 9.2-2.   

 
The ACP sanitary sewers, TWC blowdown, and runoff from the north cylinder storage 

pads discharge to NRC regulated units operated a service provider.  The service provider has 
established and administers BEQ-based action levels for these discharges as documented in 
USEC-02, United States Nuclear Regulatory Commission Certification of Compliance for the 
Portsmouth Gaseous Diffusion Plant.  
 
9.2.2.2.5  Other Permits and Licenses 
 

Point discharges to waters of the State of Ohio are required to be authorized under a 
NPDES Permit issued by the Ohio EPA.  There are two NPDES Permits currently issued to the 
site.  Between them, these permits already cover all liquid discharges from the ACP.  The ACP is 
required to submit a permit modification to collect all its discharge points into one or the other of 
the permits.   
 
9.2.2.3  Waste Management 
 
9.2.2.3.1  Waste Segregation and Collection 
 

ACP generated wastes are collected and packaged, where feasible, by the waste 
generator.  Wastes known to be suitable for release to unrestricted areas based on the point and 
process of generation are segregated at the source, when possible, from wastes not suitable for 
release to unrestricted areas.  Wastes from areas controlled for loose radioactive contamination 
are considered to be potentially contaminated until characterized. Wastes requiring 
characterization to determine whether they may be released to unrestricted areas are segregated 
upon completion of such characterization. 

 
9.2.2.3.2  Waste Packaging and Labeling 
 

Containers known to contain radioactive waste, including packaging, are labeled in 
accordance with procedural requirements. 
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Waste is packaged in appropriate containers to meet U. S. Department of Transportation 
(DOT) and 10 CFR Part 71 requirements.  Some general types of waste packaging include, but 
are not limited to: 
 

 Solid Waste (5-, 30-, 55-, or 110-gal drums) 
 
 Liquid Wastes (5-, 30-, or 55-gal drums) 

 
 Corrosives, Acids (Polybottles or polydrums) 

 
 Scrap Metal (B-25 boxes or other similar boxes, and various drums) 

 
In addition, 85- and 110-gal overpacks may be used for appropriate wastes and damaged 

containers. 
 

9.2.2.3.3  Radioactive Waste Storage 
 

Those ACP wastes that are regulated for radiological content only are removed from the 
generating building and stored at an on-site radioactive waste storage area prior to final disposal.  
Those ACP wastes that are regulated for both radiological content and hazardous constituents 
and/or characteristics are stored at an on-site radioactive waste storage area under a conditional 
exemption for mixed waste (40 CFR Part 266, Subpart N [Federal] and Ohio Administrative 
Code-3745-266 [State]) prior to final disposal.   

 
Other areas may be utilized as waste storage areas as required by plant operations.  If 

outdoor storage is necessary, radioactive wastes with removable contamination are packaged in 
containers, and wrapped or covered to prevent the release of radioactivity.  Storage areas are 
posted in accordance with procedural requirements. 

 
Access to waste storage containers is restricted to trained personnel in accordance with 

10 CFR 20.1905.  Containers are inspected quarterly, at a minimum, to ensure container integrity 
and to identify and correct any leaks or other problems.     

 
9.2.2.3.4  Radioactive Waste Treatment  

 
Mixed aqueous wastes that cannot be processed on-site are stored until treatment is 

available at commercial treatment plants that are licensed in accordance with 10 CFR Part 61, or 
applicable NRC Agreement State requirements. 
 
9.2.2.3.5  Off-site Waste Shipments 
 

Off-site shipments of radioactive wastes are manifested in accordance with 10 CFR 
20.2006.  Waste shipments are packaged, labeled, and manifested in accordance with applicable 
State, DOT, NRC, and EPA requirements. 
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9.2.2.3.6  Waste Disposal 
 

ACP generated radioactive wastes are disposed of at commercial disposal facilities that 
are licensed in accordance with 10 CFR Part 61 or applicable NRC Agreement State 
requirements.   Packages are inspected prior to shipment, as appropriate, to verify compliance 
with applicable packaging and transportation requirements.  Copies of the disposal site license 
are retained in accordance with procedural requirements.   

 
Waste disposals are in compliance with 10 CFR Part 20, Subpart K.  Waste disposal 

records are retained in accordance with 10 CFR 20.2108.  Classified waste is disposed of in 
accordance with 10 CFR Part 95 and Security Program requirements. 
 
9.2.2.3.7  Waste Tracking and Documentation 
 

LLRW and LLMW generated at the ACP are tracked through a Request for Disposal 
system.  Each waste container is given a unique identification number.  The identification 
numbers are entered and maintained in a computer-based database.  The database is updated to 
reflect location, characterization, treatment data, and waste disposal information. 

 
9.2.2.3.8  Other Permits and Licenses 
 

The ACP is classified as a large-volume generator of Resource Conservation and 
Recovery Act of 1976 hazardous wastes, which transfers solid wastes to appropriately permitted 
Treatment, Storage, and Disposal Facilities within 90 days.  
 
9.2.2.4  Environmental Monitoring 
 

The ACP is located contiguous to an existing uranium enrichment plant (the GDP) with 
approximately 50 years of accumulated experience in managing uranium and UF6.  The GDP 
was operated by the United States Enrichment Corporation, a subsidiary of USEC, from 1993 
until it was placed in standby, and by predecessor organizations of the United States Enrichment 
Corporation prior to 1993.  The environmental monitoring system for the ACP is based on the 
experience and data accumulated at the GDP. 
 
9.2.2.4.1  Air Monitoring  

 
Between 1980 and 1999, annual gaseous uranium effluents from the GDP ranged 

between 0.97 and 0.010 Ci/yr. Ambient air samples collected over this period by the GDP 
operators showed that these levels of effluents do not produce a quantifiable difference in 
ambient air concentrations in unrestricted areas.  ACP operations are not expected to exceed 
these levels of effluents.   Consequently, ambient air monitoring is not useful in detecting or 
evaluating a public impact due to routine gaseous effluents from the ACP.   

 
In addition, experience at the GDP has shown that any release large enough to produce 

high or intermediate consequences will first produce a large and very visible cloud of white 
smoke at the point of release.  The ACP has a written procedure for dealing with unplanned 
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releases (“See and Flee”) that includes the immediate reporting of observed releases to the 
Operations Supervisor and evaluation by environmental professionals based on available credible 
information.  Therefore, atmospheric impacts of ACP operations, including action levels, will be 
based on gaseous effluent monitoring or other credible effluent information and atmospheric 
dispersion modeling as described in Section 9.2.2.1 of this chapter.   

 
The United States Enrichment Corporation ceased sampling ambient air and returned the 

reservation’s network of permanent air samplers to DOE in 1999, which upgraded the samplers 
for its own purposes.  Based on the DOE Annual Environmental Reports published since 1999, 
average airborne uranium concentrations have been 1.1 x 10-15 micrograms per milliliter (µg/mL) 
on-site (i.e., within the DOE reservation), 7.4 x 10-16 µg/mL in unrestricted areas, and 5.5 x 10-16 
µg/mL at the DOE background station.  These results are consistent with the gross activity 
monitoring conducted prior to the turnover/upgrade.  They are also a minimum of three orders of 
magnitude less than the applicable discharge limits for uranium isotopes in 10 CFR Part 20, 
Appendix B. 

 
The reservation maintains a meteorological tower that is located on the southern section 

of the reservation.  The tower is equipped with instruments at the ground, 10-, 30-, and 60-meter 
levels. Among the parameters measured are air temperature, wind speed, wind direction, relative 
humidity, solar radiation, barometric pressure, precipitation, and soil temperature.  Data from the 
National Weather Service or other local sources may be used in lieu of or to supplement 
reservation data. 

 
The effluent monitoring and meteorological data are used to calculate the environmental 

impacts of airborne effluents from the ACP using EPA-approved dispersion models as described 
in Section 9.2.2.1 of this chapter. 

 
9.2.2.4.2  Soil and Vegetation 

 
Between 1980 and 2002, annual gaseous uranium effluents from the GDP have ranged 

between 0.97 and 0.005 Ci/yr.  Soil and vegetation samples collected over this period by the 
GPD operators show that these levels of effluents do not produce a statistically significant 
difference in soil and vegetation concentrations in unrestricted areas.  (Liquid effluents do not 
have a direct impact on soil and terrestrial vegetation around the reservation.)  ACP operations 
are not expected to exceed these levels of effluents.   Consequently, soil and vegetation 
monitoring is not useful in detecting a public impact due to gaseous effluents from the ACP.  
Therefore, atmospheric impacts of ACP operation, including action levels, will be based on 
gaseous effluent monitoring or other effluent information and atmospheric dispersion modeling 
as described in Section 9.2.2.1 of this chapter. 

 
Soil and vegetation monitoring may be useful in assessing the long-term impacts of 

effluents from ACP operations or DOE environmental remediation projects or in assessing the 
impact of a high or intermediate consequence release that has already been detected and 
controlled.  Therefore, the ACP maintains a soil and vegetation monitoring program for these 
purposes.   
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Soil and vegetation (wide-blade grass, typical of local cattle forage) samples are collected 
semiannually.  The sampling networks completely surround the reservation, including the 
predominant downwind directions, and are administratively divided into on-site, off-site (up to 5 
kilometers) and remote (5 to 16 kilometers off-site).  A map of sampling locations in each group 
is provided in Figure 9.2-3.  Soil samples are analyzed for gross alpha activity, gross beta 
activity, technetium beta activity, and total uranium concentration.  Vegetation samples are 
analyzed for technetium beta activity and total uranium concentration.  Specific details of the 
analytical methods are presented in Section 9.2.2.5 of this chapter.  See Table 9.2-5 for a 
summary of the last five calendar years of soil and vegetation results (1998-2002). 

 
In addition to the semiannual vegetation samples, the ACP also collects annual crop 

samples from local gardeners and farmers on a voluntary basis.  Because of the voluntary nature 
of these samples, the sampling locations change from year to year.  Crop samples are normally 
analyzed for technetium beta activity and total uranium concentration only.  The analytical 
methods are the same as for the vegetation samples.  No contamination has been found in crop 
samples. 

 
9.2.2.4.3  Surface Water 

 
Between 1980 and 2002, annual waterborne uranium effluents from the GDP have ranged 

between 0.71 and 0.026 Ci/yr.  Surface water samples collected over this period by the GDP 
operators show that these levels of effluents do not produce a statistically significant difference 
in the Scioto River.  ACP operations are not expected to exceed these levels of effluents.   
Consequently, surface water monitoring is not useful in detecting or evaluating a public impact 
due to liquid effluents from the ACP.  Therefore, impacts of ACP operation on local receiving 
waters, including action levels, will be based on effluent monitoring and pathways modeling as 
described in Section 9.2.2.2 of this chapter. 

 
Surface water monitoring may be useful in assessing impacts of effluents from DOE 

environmental remediation projects or historical contamination.  The ACP maintains a surface 
water monitoring program for this purpose.   

 
Radiological analyses are performed on grab samples from upstream and downstream 

locations in Little Beaver Creek, Big Beaver Creek, Big Run Creek, and the Scioto River.  A 
map of the sampling locations is found in Figure 9.2-4.  Samples are collected weekly from the 
Scioto River and one location (RW8) in Little Beaver Creek.  Other locations are sampled 
monthly. Specific details of the analytical methods are presented in Section 9.2.2.5 of this 
chapter.  See Table 9.2-6 for a summary of the last five calendar years of surface water results 
(1998-2002). 

 
9.2.2.4.4  Sediment Monitoring 
 

Between 1980 and 2002, annual waterborne uranium effluents from the GDP have ranged 
between 0.71 and 0.026 Ci/yr.  Sediment samples collected over this period by the GDP 
operators show that these levels of effluents do not produce a statistically significant difference 
in the Scioto River.  ACP operations are not expected to exceed these levels of effluents.   
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Consequently, sediment monitoring is not useful in detecting a public impact due to liquid 
effluents from the ACP.  Therefore, impacts of ACP operation on local receiving waters, 
including action levels, will be based on effluent monitoring and pathways modeling as 
described in Section 9.2.2.2 of this chapter. 

 
Sediment monitoring may be useful in assessing the long-term impacts of effluents from 

DOE environmental remediation projects or historical contamination.  The ACP maintains a 
sediment monitoring program for this purpose.   

 
Sediment sampling around the reservation is conducted semiannually to assess potential 

radionuclide accumulation in the surrounding receiving streams.  The sampling locations include 
both upstream and downstream locations.  A map of the sample locations is provided in Figure 
9.2-5.  Sediment sample analyses include gross alpha activity, gross beta activity, and technetium 
beta activity and total uranium concentration.  Specific details of the analytical methods are 
presented in Section 9.2.2.5 of this chapter.  See Table 9.2-7 for a summary of the last five 
calendar years of sediment results (1998-2002). 

 
9.2.2.4.5  Groundwater 

 
Due to historical operations, the reservation has multiple plumes of groundwater 

contamination.  The primary contaminate in the plumes is the halogenated solvent 
trichloroethylene, but limited areas of technetium contamination also exist.   

 
DOE is conducting a site-wide environmental remediation program under an Agreed 

Order with the State of Ohio.  As part of this program, reservation groundwater monitoring is 
under the control of DOE and the data is reported as part of DOE’s Annual Environmental 
Report for the reservation.  The ACP does not conduct a separate groundwater monitoring 
program. 

 
9.2.2.4.6  Direct Gamma Radiation Monitoring 

 
The only significant sources of environmental gamma radiation introduced to the 

reservation by man are the uranium isotope 235U and the short-lived 238U daughters.  There are 
small amounts of other gamma emitters present on site as sealed sources and laboratory 
standards, but these are not detectable at any large distance.  Gamma radiation levels in 
unrestricted areas around the ACP are dominated by naturally occurring radioactive materials. 

 
The reservation conducts external gamma radiation monitoring consisting of lithium 

fluoride thermoluminescence dosimeters (TLDs) positioned at various site locations and at 
locations off-site.  There are nine dosimeters spaced within Perimeter Road on the reservation; 
eight dosimeters spaced around the reservation boundary; and two dosimeters located off-site.  
Maps of the TLD locations are presented in Figures 9.2-6 and 9.2-7.  These dosimeters are 
collected and analyzed quarterly.  Processing and evaluation are performed by a processor 
holding current accreditation from the National Voluntary Laboratory Accreditation Program of 
the National Institute of Standards and Technology (NIST). See Table 9.2-8 for a summary of 
the last five calendar years of TLD results (1998-2002). 
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9.2.2.5  Laboratory Standards 
 

A National Voluntary Laboratory Accreditation Program-certified service provider 
processes the site’s environmental TLDs as described in Section 9.2.2.4.6.  A laboratory 
licensed/certified by the NRC or an Agreement State provides other radiological and chemical 
analyses.  The following description is based on current services provided by the on-site X-710 
building laboratory, which is licensed by the State of Ohio and certified by the NRC, but is not 
part of the ACP.  Off-site vendors providing analytical services for the ACP will be required to 
meet the equivalent standards as part of the contract. 
 

Vent samples (i.e., activated alumina) are analyzed for uranium isotopes (234U, 235U, and 
238U) and 99Tc.  Uranium isotope concentrations are determined using either alpha spectrometry 
or Inductively Coupled Plasma/Mass Spectrometry (ICP/MS).  Technetium concentrations are 
determined using liquid scintillation counting.  Analytical results are reported in micrograms of 
analyte per gram of alumina.  These results are converted to grams released using recorded flow 
data and the measured weight of alumina in the sampler and to activity using published specific 
activities for individual isotopes.  Gaseous effluents equivalent to an annual public dose of less 
than 0.1 mrem are routinely quantified.  Since the airborne concentrations in 10 CFR Part 20, 
Appendix B, Table 2 are equivalent to an annual dose of 50 mrem, the MDA of these methods 
are equivalent to less than 0.2 percent of the 10 CFR Part 20, Appendix B, Table 2 values. 

 
Water samples from NPDES outfalls are analyzed for gross alpha and gross beta activity, 

technetium beta activity, and total uranium concentration.  The gross activities are determined by 
proportional counter and the technetium activity by liquid scintillation.  The MDAs are 5 x 10-9 
µCi/mL for gross alpha, 1.5 x 10-8 µCi/mL for gross beta, 2 x 10-8 µCi/mL for technetium beta.   
The total uranium concentration is determined by ICP/MS, with a minimum detectable 
concentration of 0.001 µg/mL.  The isotopic distribution of the total uranium is estimated to 
match the calculated uranium alpha activity to the measured gross alpha activity.  The Table 2 
values for liquid releases are 3 x 10-7 µCi/mL for each of the uranium isotopes and 6 x 10-5 
µCi/mL for technetium.  Consequently, the MDAs for liquid effluents are less than two percent 
of the applicable 10 CFR Part 20, Appendix B, Table 2 values. 

 
Environmental samples are analyzed for gross activities by proportional counter and 

technetium activity by liquid scintillation.  To accommodate a data sharing agreement with DOE, 
uranium concentrations in environmental samples are determined by alpha spectrometry.  The 
minimum detectable activities/concentrations are comparable to those for effluent samples. 

 
Laboratory quality control (QC) includes the use of a dedicated Chain of Custody system, 

formal written procedures, NIST-traceable standards, matrix spikes, duplicate, and replicate 
samples, check samples, and blind and double-blind QC samples.   

 
Any laboratory providing analytical services to the ACP will be required to participate in 

at least one laboratory intercomparison program covering each type of analysis contracted for.  
Intercomparision programs that the United State Enrichment Corporation’s X-710 building 
laboratory currently participates in include: the EPA Discharge Monitoring Report Study; 
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National Institute of Occupational Safety and Health (NIOSH) Proficiency Analytical Testing 
Program; EPA Water Pollution Performance Evaluation Study; EPA Water Supply Study; 
NIOSH Environmental Lead Proficiency Analytical Testing Program; Proficiency 
Environmental Testing program, a commercial program sponsored by the Analytical Products 
Department of Belpre, Ohio; DOE Environmental Measurements Laboratory Radionuclide 
Quality Assessment Program; and DOE's Mixed Analyte Performance Evaluation Program.    
 
9.2.2.6  Description of Status of Federal/State/Local Permits/Licenses 
 
 The ACP must comply with the applicable regulations under the Atomic Energy Act of 
1954, as amended; 10 CFR Part 40; and 10 CFR Part 70 to hold a license to possess and use 
source and SNM. In addition, the ACP must comply with pertinent NRC regulations in 10 CFR 
Part 20 related to radiation dose limits to individual workers and members of the public. USEC is 
submitting an Environmental Report to the NRC in accordance with 10 CFR Part 51.   

 
As described in previous sections, the ACP will require PTIs from the State of Ohio to 

install all new air emission sources followed by a modification to the existing Title V air permit 
for the operation of those sources.  The ACP will also be subject to the Radionuclide NESHAP 
administered by the EPA Region V.  An additional PTI from the State of Ohio will be needed if 
the ACP installs any new wastewater lines.  A modification to the existing NPDES permit will 
be needed to allow construction and operation of the ACP by USEC.  These are the only Federal, 
State and local permits or other authorizations that USEC expects will be necessary for the ACP.  
Table 9.2-9 gives a full listing of the Federal, State and local permits and other authorizations 
and consultations that potentially could be required and the current status of each. 

 
The ACP permit and reporting requirements will be incorporated and administered in the 

United States Enrichment Corporation permits and reporting requirements until a like USEC 
compliance organization is established. The Lead Cascade Demonstration Facility, X-3001 purge 
vacuum and evacuation vacuum system, is currently incorporated in the United States 
Enrichment Corporation Title V air permit (PTI number 06-07470). 

 
Informal consultations have been made with the responsible agencies in compliance with 

the following: 
 
 Section 7 of the Endangered Species Act 

 
 Fish and Wildlife Coordination Act 

 
 National Historic Preservation Act (NHPA), Section 106 

 
 Farmland Protection Policy Act (FPPA)/Farmland Conservation Impact Rating 

 
Consultation letters and responses are included in Appendix B of the accompanying 

Environmental Report. 
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9.2.3  Integrated Safety Analysis Summary 
 
An Integrated Safety Analysis (ISA) Summary, meeting the requirements of 10 CFR 

70.65(b), was prepared in accordance with the guidance contained in Chapter 3.0 of the SRP and 
NUREG-1513, Integrated Safety Analysis Guidance Document.  The ISA Summary for the 
American Centrifuge Plant is submitted for review (separate from this license application) as 
document LA-3605-0003, Integrated Safety Analysis Summary for the American Centrifuge 
Plant. 

 
 
9.3  Reports to the Nuclear Regulatory Commission 

 
9.3.1  10 Code of Federal Regulations 70.59 Reports  

 
The ACP submits a written report to the NRC Regional Office and the Office of Nuclear 

Material Safety and Safeguards by March 1 and August 30 of the each year detailing: uranium 
and technetium (if any) amounts and concentrations in gaseous and liquid effluents during the 
previous reporting period (July through December and January through June, respectively) in 
accordance with 10 CFR 70.59.  These reports also include an estimate of the public dose due to 
gaseous effluents over the previous year.   

 
9.3.2  National Emission Standards for Hazardous Air Pollutants Reports  

 
The ACP submits a written report to the EPA, OEPA, NRC Regional Office and Office 

of Nuclear Material Safety and Safeguards by June 30 of each year detailing: plant operations 
and gaseous effluent monitoring during the previous calendar year, gaseous radioactive effluents 
over the previous year, an assessment of the public TEDE caused by those effluents, and an 
explicit comparison of the calculated TEDE to the EPA public dose limit (10 mrem annually).  
This report would become monthly if the maximum public TEDE exceeds 10 mrem annually. 

 
This report is required under 40 CFR 61.94 and by the conditions of the Title V Permit 

issued by the State of Ohio.  It also fulfills the requirement to demonstrate of compliance with 10 
CFR 20.1301 and 10 CFR 20.1101 as described in Section 9.2.2.1.2 of this chapter. 
 
9.3.3  Baseline Effluent Quantity Reports 

 
The ACP assesses any weekly effluent that exceeds any of the action levels as described 

in Table 9.2-1.  Many years of experience by the GDP operators have shown that radioactive 
effluents less than the action levels in Table 9.2-1 cannot produce a public radiation dose that is 
within an order of magnitude of the dose restriction in 10 CFR 20.1101, let alone the dose limit 
of 10 CFR 20.1301.  Any weekly effluent that exceeds the action levels in Table 9.2-1 requires a 
written estimate of the probable impact of the effluent, in conjunction with other monitored 
effluents from ACP operations, on the annual public radiation dose.   

 
These reports are available on request by the NRC.  They are not routinely submitted to 

outside authorities because they are considered interim assessments that are superceded by the 
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semiannual reports and annual public dose assessment described in Sections 9.3.1 and 9.3.2 of 
this chapter. 

 
In the event that evaluated releases threaten to exceed the public dose constraint in 10 

CFR 20.1101, the NRC will be notified according to written procedures. 
 
 
9.4  References 
 

1. LA-3605-0002, Environmental Report for the American Centrifuge Plant 
 
2. NUREG-1520, Standard Review Plan for the Review of a License Application for a Fuel 

Cycle Facility 
 

3. U.S. Department of Energy, Portsmouth Annual Environmental Report for 2000, 
DOE/OR/11-3077&D1, December 2001 

 
4. U.S. Department of Energy, Portsmouth Annual Environmental Report for 2001, 

DOE/OR/11-3106&D1, November 2002 
 

5. Regulatory Guide 1.109, Calculation of Annual Doses to Man from Routine Releases of 
Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, 
Appendix I, October 1977 

 
6. USEC-02, United States Nuclear Regulatory Commission Certification of Compliance 

for the Portsmouth Gaseous Diffusion Plant 
 

7. LA-3605-0003, Integrated Safety Analysis Summary for the American Centrifuge Plant  
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Table 9.2-1  American Centrifuge Plant Action Levels for Radionuclide Effluents 

 
Weekly Sample Results 

Uranium a Technetium a Required Actions b 
BEQ BEQ Review release data for previous six months for trends, and 

estimate probable impact over calendar year. 
Evaluate whether additional controls would significantly 
reduce public exposure. 

10 x BEQ 
or 

2 x BEQ 
averaged over 6 

months 

80 x BEQ 
or 

16 x BEQ 
averaged over 6 

months 

Determine whether increased releases are ongoing or a 
single spike. 
Initiate investigation into cause(s) of increased releases. 
Evaluate whether mitigative and/or corrective measures are 
necessary to reduce public dose. 
Implement mitigative and/or corrective measures as 
needed. 

EPA Reportable 
Quantityc (RQ) 

(0.1 Ci in 24 
hours) 

EPA RQc 

(10 Ci in 24 
hours) 

Notify Operations Supervisor 
Trace source of abnormal releases and establish control or 
shutdown as needed. 
If releases cannot be mitigated within 24 hours, elevate to 
next level. 

1 Cid 8 Cid Close affected discharge points until control of releases is 
re-established. 

a Uranium has an approximately 8-fold greater dose rate response than 99Tc over air dominated exposure 
 pathways.  Uranium dose response completely dominates 99Tc over water dominated exposure pathways. 
b Required actions for any level include required actions listed under lower emission levels. 
c RQ does not include permitted emissions.  The ACP is regulated under 40 CFR Part 61, Subpart H for 
release of airborne radionuclides from the entire reservation up to the equivalent of 10 mrem/year TEDE to the most 
exposed member of the public. 
d 1 Ci or 8 Ci in one weekly sample analysis.   
Note:  The Operations Supervisor has the authority to allow a restart. 
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Table 9.2-2  Baseline Effluent Quantities for American Centrifuge Plant Discharges 

 
 

Release Point 
 

Total Uranium 
 

Technetium 
Vents 

X-3001 North Vent 0.2 mCi/week 0.1 mCi/week a 
X-3001 South Vent 0.2 mCi/week 0.1 mCi/week a 
X-3002 North Vent 0.2 mCi/week 0.1 mCi/week a 
X-3002 South Vent 0.2 mCi/week 0.1 mCi/week a 

X-3346 Feed Area Vent 0.02 mCi/week 0.1 mCi/week a 
X-3346 Customer Services Area 

Vent 0.02 mCi/week 0.1 mCi/week a 

X-3356 Tails Area Vent 0.02 mCi/week 0.1 mCi/week a 
X-3356 Product Area Vent 0.02 mCi/week 0.1 mCi/week a 

X-7725 Gas Test Stands Vent 0.01 mCi/week 0.1 mCi/week a 

Outfalls 

3 x 10-7 FCi/ mL or 6 x 10-5 FCi/ mL or LEC Effluents b 
0.1 Ci/year 

X-2230N West Holding Pond 
(NPDES 012) 2.5 x 10-8 FCi/ mL 1.0 x 10-7FCi/ mL 

X-2230M Southwest Holding Pond 
(NPDES 013) 2.5 x 10-8 FCi/ mL 1.0 x 10-7FCi/ mL 

TWC System Blowdown 5.9 x 10-8 FCi/ mL 1.0 x 10-7FCi/ mL 
a     Technetium BEQs for vents are based on five times the MDA. 
b     LEC effluents are characterized before being discharged to the site sanitary sewer.  The 100 mCi/yr standard 
includes uranium and technetium isotopes discharged to the site sanitary sewer during a calendar year. 
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Table 9.2-3  Anticipated Gaseous Effluents 

 
Total Uranium a Technetium Discharge Point 

FCi/ mL b mCi/wk c FCi/ mL b mCi/wk c 
X-3346 Feed and Customer 
Services Building (2 vents) <0.04 0 

X-3001 and X-3002 Process 
Buildings (4 vents) <0.8 0 

X-3356 Product and Tails 
Withdrawal Building Vent  

(2 vents) 
<0.04 0 

X-7725 Gas Test Stands Vent <0.01 0 
XT-847 Glovebox Vent 0.0004 0.005 

Laboratory Hoods d  

<3.2 x 10-15  

0.17 

1.2 x 10-16  

0.035 
10 CFR Part 20, App. B, Table 

2   3 x 10-12 ------   8 x 10-9 ------ 
a    Since uranium isotopes present at the ACP have the same discharge limit, uranium isotope activities are 
combined into a Total Uranium activity for simplify comparison to the Table 2 limits. 
b    Anticipated concentrations are maximum ambient concentrations at the DOE reservation boundary due to 
emission sources and are based on emission estimates and atmospheric dispersion modeling.  Anticipated 
technetium concentration is based on no detectable releases from the X-7725 facility and X-3000 series buildings. 
c    Anticipated discharges are measured at the vent and, by definition,  are less than the Baseline Effluent Quantities.  
Anticipated technetium discharges from the X-7725 facility and X-3000 series buildings are zero. 
d    Bounding case for associated analytical services. 
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Table 9.2-4  Anticipated Liquid Effluents a 

 
Total Uranium b Technetium Discharge Point 

FCi/ mL FCi/ mL 
LEC Effluents <3 x 10-7 and <0.1 Ci/yr <2 x 10-8 (<MDA) 

TWC System Blowdown <3 x 10-8 <2 x 10-8 (<MDA) 
X-2230N West Holding Pond 

(NPDES Outfall 012) e <1 x 10-8 <2 x 10-8 (<MDA) 

X-2230M Southwest Holding Pond 
(NPDES Outfall 013) e <1 x 10-8 <2 x 10-8 (<MDA) 

Sanitary wastewater                     
(excluding LEC effluents) <3 x 10-8 <2 x 10-8 (<MDA) 

North Cylinder Pad Runoff <1 x 10-8 <2 x 10-8 (<MDA) 
10 CFR Part 20, App. B, Table 2   3 x 10-7 6 x 10-5 
10 CFR Part 20, App. B, Table 3   3 x 10-6 6 x 10-4 

a     ACP contributions only.   Combined effluents from other site operations remain the responsibility of the 
individual operator. 
b     Since uranium isotopes present at the ACP have the same discharge limit, uranium isotope activities are 
combined into a Total Uranium activity to simplify comparison to the Table 2 limits. 
c     By definition, anticipated activity discharges are less than the BEQ. 
d     LEC effluents are characterized prior to discharge.  One Ci/yr limit applies to combined uranium and technetium 
activities. 
e     Anticipated concentrations are annual averages based on monthly grab samples from 1995 through 2000. 



License Application for the American Centrifuge Plant  
 

 
 

 
9-30 

 

 
Table 9.2-5  Environmental Baseline Activities/Concentrations 

1998-2002 
 

 Total Uranium 
µg/g 

Technetium 
pCi/g 

Gross Alpha 
pCi/g 

Gross Beta 
pCi/g 

Reservation (9 Sampling Locations) 
Soil 

Num. of Samples 117 (0) 117 (93) 117 (59) 117 (64) 
Average 2.8 <0.2 <8 <14 
Minimum 0.6 <0.1 <2 8 
Maximum 4.4 1.5 21 36 

Vegetation  
Num. of Samples 116 (113) 116 (103) ----- ----- 
Average <0.25 <0.3 ----- ----- 
Minimum <0.04 <0.1 ----- ----- 
Maximum 0.9 7.3 ----- ----- 

Off Reservation (6 Sampling Locations) 
Soil 

Num. of Samples 74 (0) 74 (32) 74 (38) 74 (41) 
Average 2.9 <0.2 <7 <14 
Minimum 0.7 <0.1 <2 <8 
Maximum 4.6 3.8 14 47 

Vegetation  
Num. of Samples 73 (73) 73 (61) ----- ----- 
Average <0.24 <0.3 ----- ----- 
Minimum <0.05 <0.1 ----- ----- 
Maximum <0.34 3.3 ----- ----- 
The “number of samples” shows the total number of samples collected, including replicate and duplicate samples 
collected for quality assurance (QA) purposes, followed by the number of samples that were lower than the 
Minimum Detectable Concentration in parentheses.  QA sample locations for soil and vegetation are assigned 
independently, so the number of samples in each group does not necessarily match. 
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Table 9.2-5  Environmental Baseline Activities/Concentrations 
1998-2002 

 
 Total Uranium 

µg/g 
Technetium 

pCi/g 
Gross Alpha 

pCi/g 
Gross Beta 

pCi/g 
Remote (12 Sampling Locations) 

Soil 
Num. of Samples 139 (0) 139 (133) 139 (73) 139 (77) 
Average 3.0 <0.2 <7 <14 
Minimum 0.7 <0.1 <3 <7 
Maximum 5.9 0.8 16 22 

Vegetation 
Num. of Samples 137 (80) 137 (128) ----- ----- 
Average <0.23 <0.2 ----- ----- 
Minimum 0.08 <0.1 ----- ----- 
Maximum <0.28 <0.5 ----- ----- 

Background (4 Sampling Locations) 
Soil 

Num. of Samples 40 (0) 40 (36) 40 (17) 40 (26) 
Average 3.5 <0.2 <8 <14 
Minimum 1.7 <0.1 <5 <8 
Maximum 6.8 0.5 16 25 

Vegetation  
Num. of Samples 40 (23) 40 (37) ----- ----- 
Average <0.24 <0.2 ----- ----- 
Minimum <0.14 <0.1 ----- ----- 
Maximum 0.28 0.5 ----- ----- 
The “number of samples” shows the total number of samples collected, including replicate and duplicate samples 
collected for QA purposes, followed by the number of samples that were lower than the Minimum Detectable 
Concentration in parentheses.  QA sample locations for soil and vegetation are assigned independently, so the 
number of samples in each group does not necessarily match. 
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Table 9.2-6  Environmental Baseline Activities/Concentrations 

1998 - 2002 
 

 Total Uranium 
µg/L 

Technetium 
pCi/L 

Gross Alpha 
pCi/L 

Gross Beta 
pCi/L 

Surface Water/Upstream Big Run Creek 
Num. of Samples 60 (56) 60 (60) 60 (57) 60 (39) 
Average <1.3 <15 <5 <13 
Minimum <0.1 <6 <1 <6 
Maximum 23.5 <28 <8 30 

Surface Water/Downstream Big Run Creek 
Num. of Samples 118 (68) 118 (116) 118 (106) 118 (82) 
Average <1.5 <15 <6 <13 
Minimum 0.2 <6 1 6 
Maximum 23.2 <28 <140 33 

Surface Water/Upstream Little Beaver Creek 
Num. of Samples 60 (59) 60 (60) 60 (56) 60 (41) 
Average <0.9 <15 <5 <11 
Minimum <0.1 <6 <1 <6 
Maximum 1.3 <28 <12 <22 

Surface Water/Downstream Little Beaver Creek 
Num. of Samples 321 (34) 322 (246) 322 (182) 322 (101) 
Average <1.7 <16 <6 <15 
Minimum <0.6 <8 2 <7 
Maximum 9.4 43 44 78 

Surface Water/Upstream Big Beaver Creek 
Num. of Samples 60 (36) 60 (58) 60 (48) 60 (25) 
Average <1.2 <16 <5 <14 
Minimum 0.3 <8 2 <7 
Maximum 5.8 <28 37 62 
The “number of samples” shows the total number of samples collected, including replicate and duplicate samples 
collected for QA purposes, followed by the number of samples that were lower than the Minimum Detectable 
Concentration in parentheses.   
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Table 9.2-6  Environmental Baseline Activities/Concentrations 
1998 - 2002 

 
 Total Uranium 

µg/L 
Technetium 

pCi/L 
Gross Alpha 

pCi/L 
Gross Beta 

pCi/L 
Surface Water/Downstream Big Beaver Creek 

Num. of Samples 60 (50) 60 (58) 60 (51) 60 (36) 
Average <1.1 <16 <6 <14 
Minimum <0.1 <6 <1 <6 
Maximum 5.2 <28 72 108 

Surface Water/Upstream Scioto River 
Num. of Samples 261 (8) 261 (251) 261 (213) 261 (151) 
Average <1.9 <15 <6 <13 
Minimum <1.0 <6 2 <6 
Maximum 32.6 <28 <13 40 

Surface Water/Downstream Scioto River 
Num. of Samples 261 (6) 261 (254) 261 (206) 261 (156) 
Average <1.8 <16 <6 <13 
Minimum <1.0 <6 2 <7 
Maximum 9.5 <29 86 34 

Surface Water/Background Creeks 
Num. of Samples 240 (214) 240 (237) 240 (223) 240 (179) 
Average <1.0 <16 <4 <11 
Minimum <0.1 <6 <1 <6 
Maximum 6.9 114a 11 46 
The “number of samples” shows the total number of samples collected, including replicate and duplicate samples 
collected for QA purposes, followed by the number of samples that were lower than the Minimum Detectable 
Concentration in parentheses.   
 a   One sample from a background location was analyzed at 114 picocuries per liter (pCi/L) of technetium, a beta 
emitter, but only 12 pCi/L of gross beta activity.  The technetium activity is believed to be a case of cross 
contamination.  The next highest technetium activity at the background locations was 28 pCi/L. 
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Table 9.2-7  Environmental Baseline Activities/Concentrations 

1998 - 2002 
 

 Total Uranium 
µg/g 

Technetium 
pCi/g 

Gross Alpha 
pCi/g 

Gross Beta 
pCi/g 

Sediment/X-2230M Southwest Holding Pond Discharge 
Num. of Samples 10 (0) 10 (6) 10 (4) 10 (4) 
Average 3.8 <0.2 <9 <16 
Minimum 1.8 <0.1 <4 <7 
Maximum 6.2 0.3 18 <36 

Sediment/X-2230N West Holding Pond Discharge 
Num. of Samples 13 (0) 13 (4) 13 (4) 13 (11) 
Average 3.2 <0.3 <7 <11 
Minimum 2.3 <0.1 <3 <7 
Maximum 4.9 0.6 10 <17 

Sediment/Upstream Little Beaver Creek 
Num. of Samples 15 (0) 15 (13) 15 (6) 15 (11) 
Average 2.8 <0.1 <7 <13 
Minimum 1.5 <0.1 <4 <7 
Maximum 5.7 0.2 11 18 

Sediment/X-230J-7 Discharge 
Num. of Samples 17 (0) 17 (0) 17 (7) 17 (4) 
Average 5.9 7.1 <16 <32 
Minimum 2.7 0.7 <5 <7 
Maximum 21.2 31.3 83 170 

Sediment/Downstream Little Beaver Creek 
Num. of Samples 28 (0) 28 (6) 28 (3) 28 (9) 
Average 7.0 <64.5 <17 <85 
Minimum 1.8 <0.1 <5 <10 
Maximum 35.1 801a 61 924 
The “number of samples” shows the total number of samples collected, including replicate and duplicate samples 
collected for QA purposes, followed by the number of samples that were lower than the Minimum Detectable 
Concentration in parentheses.   
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Table 9.2-7  Environmental Baseline Activities/Concentrations 
1998 - 2002 

 
 Total Uranium 

µg/g 
Technetium 

pCi/g 
Gross Alpha 

pCi/g 
Gross Beta 

pCi/g 
Sediment/Upstream Big Beaver Creek 

Num. of Samples 10 (0) 10 (2) 10 (4) 10 (6) 
Average 2.1 <0.3 <7 <13 
Minimum 0.9 <0.1 <5 <7 
Maximum 4.6 0.7 9 25 

Sediment/Downstream Big Beaver Creek 
Num. of Samples 10 (0) 10 (0) 10 (1) 10 (2) 
Average 4.0 4.7 <11 <18 
Minimum 2.8 1.1 <6 <12 
Maximum 5.5 14.6 33 24 

Sediment/Upstream Big Run Creek 
Num. of Samples 11 (0) 11 (8) 11 (3) 11 (8) 
Average 3.8 <0.2 <7 <13 
Minimum 2.3 <0.1 4 9 
Maximum 4.8 <0.2 13 <17 

Sediment/Downstream Big Run Creek 
Num. of Samples 29 (0) 29 (6) 29 (6) 29 (18) 
Average 4.1 <0.8 <9 <14 
Minimum 1.1 <0.1 <4 <7 
Maximum 5.9 2.7 33 28 

Sediment/Upstream Scioto River 
Num. of Samples 11 (0) 11 (11) 11 (7) 11 (8) 
Average 2.1 <0.1 <7 <12 
Minimum 0.9 <0.1 3 <7 
Maximum 4.6 <0.2 <9 <17 
The “number of samples” shows the total number of samples collected, including replicate and duplicate samples 
collected for QA purposes, followed by the number of samples that were lower than the Minimum Detectable 
Concentration in parentheses.   
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Table 9.2-7  Environmental Baseline Activities/Concentrations 
1998 - 2002 

 
 Total Uranium 

µg/g 
Technetium 

pCi/g 
Gross Alpha 

pCi/g 
Gross Beta 

pCi/g 
Sediment/Downstream Scioto River 

Num. of Samples 10 (0) 10 (8) 10 (5) 10 (6) 
Average 2.1 <0.2 <9 <14 
Minimum 1.4 <0.1 5 <8 
Maximum 4.4 0.4 17 19 

Sediment/Background Creeks 
Num. of Samples 40 (0) 40 (37) 40 (22) 40 (25) 
Average 3.2 <0.2 <6 <13 
Minimum 1.3 <0.1 <3 <7 
Maximum 6.8 2.7 13 24 
The “number of samples” shows the total number of samples collected, including replicate and duplicate samples 
collected for QA purposes, followed by the number of samples that were lower than the Minimum Detectable 
Concentration in parentheses.   
a  In Fall 2002, duplicate samples taken at the RM8 sample point contained 689 and 801 pCi/g of technetium.  A 
replicate sample taken at the same time and a few yards away contained only 13 pCi/g of technetium.  The RM8 
sample taken the following spring contained only 13 pCi/g, which is consistent with previous samples. 
 
 
 
 

Table 9.2-8  Environmental Baseline Radiation Levels  
1998-2002 

 
Area of Readings Average Minimum Maximum 

Reservation 10.6 µRad/hr 6.2 µRad/hr 17.9 µRad/hr 
X-746 Cylinder Yard 70.8 µRad/hr 60.1 µRad/hr 85.3 µRad/hr 

Boundary 10.6 µRad/hr 6.2 µRad/hr 25.3 µRad/hr 
Piketon 8.8 µRad/hr 6.1 µRad/hr 13.9 µRad/hr 

Camp Creek 9.4 µRad/hr 6.0 µRad/hr 14.9 µRad/hr 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Air Quality Protection 
Title V Operating Permit:  Required for 
sources that are not exempt and are major 
sources, affected sources subject to the Acid 
Rain Program, sources subject to new source 
performance standards (NSPS), or sources 
subject to National Emission Standards for 
Hazardous Air Pollutants (NESHAPs). 

Ohio 
Environmental 
Protection 
Agency (OEPA); 
U.S. 
Environmental 
Protection 
Agency (EPA) 

Clean Air Act 
(CAA), Title 
V, Sections 
501-507 (U.S. 
Code, Title 42, 
Sections 7661-
7661f [42 
USC 7661- 
7661f]); Ohio 
Administrative 
Code (OAC) 
3745-77-02 
 

United States Enrichment Corporation is the 
holder of a final Title V Operating Permit 
(Facility ID 0666000000) with an issue date of 
July 31, 2003 and effective date of August 21, 
2003.  The plant is subject to Code of Federal 
Regulations, Title 40, Part 61, Subpart H (40 
CFR Part 61, Subpart H), “National Emissions 
Standards for Emissions of Radionuclides which 
is included in the terms and conditions of the 
Title V Operating Permit. 

Ohio Permit to Install (PTI): Required for 
(1) any source to which one or more of the 
following CAA programs would apply: 
prevention of significant deterioration 
(PSD), nonattainment area, NSPS, and/or 
NESHAPs; and (2) any source to which one 
or more of the following state air quality 
programs would apply; Gasoline Dispensing 
Facility Permit, Direct Final Permit, and/or 
Small Maximum Uncontrolled Emissions 
Unit Registration. 

OEPA CAA, Title I, 
Sections 160-
169 (42 USC 
7470-7479); 
OAC 3745-31-
02 

USEC has determined that the PSD, 
nonattainment area, and NSPS programs do not 
apply to the ACP.  However, air emission 
sources requiring an Ohio PTI would apply to 
the ACP and USEC will submit a timely PTI 
application to the OEPA. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Air Quality Protection (Cont.) 
Ohio Permit to Operate: Required for (1) 
any source to which one or more of the 
following CAA programs would apply; PSD, 
nonattainment area, NSPS, NESHAPs; and 
(2) any source to which one or more of the 
following state air quality programs would 
apply: State Permit to Operate and/or 
registration of operating unit with potential 
air emissions of an amount and type 
considered minimal; this permit is not 
required, however, for any facility that must 
obtain a Title V Operating Permit. 
 

OEPA CAA, Title I, 
Sections 160-
169 (42 USC 
7470-7479); 
OAC 3745-35-
02 

United States Enrichment Corporation is the 
holder of a final Title V Operating Permit 
(Facility ID 0666000000) with an issue date of 
July 31, 2003 and effective date of August 21, 
2003. Sources requiring a PTI will be 
incorporated in the Title V Operating Permit. 

Risk Management Plan (RMP): Required 
for any stationary source that has regulated 
substance (e.g., chlorine, hydrogen fluoride, 
nitric acid) in any process (including storage) 
in a quantity that is over the threshold level. 

EPA; OEPA CAA, Title 1, 
Section 112(r) 
(7) (42 USC 
7412); 40 CFR 
Part 68; OAC 
3745-104 

USEC has determined that no regulated 
substances would be stored at the ACP in 
quantities that exceed the threshold levels.  
Accordingly, an RMP will not be required.   
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Air Quality Protection (Cont.) 
CAA Conformity Determination:  
Required for each criteria pollutant (i.e., 
sulfur dioxide, particulate matter, carbon 
monoxide, ozone, nitrogen dioxide, and lead) 
where the total of direct and indirect 
emissions in a nonattainment or maintenance 
area caused by a federal action would equal 
or exceed threshold rates. 

OEPA CAA, Title 1, 
Section 176 
(c) (42 USEC 
7506); 40 CFR 
93; OAC 
3745-102;  

Pike County, Ohio has been designated as 
“Cannot be Classified or Better Than Standard” 
for criteria pollutants.  Because the county is in 
attainment with National Ambient Air Quality 
Standards for criteria pollutants and contains no 
maintenance areas, no CAA conformity 
determination is required for any criteria 
pollutant that would be emitted as a result of the 
proposed action.  Existing air quality on the site 
is in attainment with National Ambient Air 
Quality Standards (NAAQS) for the criteria 
pollutants. 

Water Resources Protection 
National Pollutant Discharge Elimination 
System (NPDES) Permit – Construction 
Site Storm Water: Required before making 
point source discharges into waters of the 
state of storm water from a construction 
project that disturbs more than 5 acres (2 ha) 
of land. 

OEPA Clean Water 
Act (CWA) 
(33 USC 1251 
et seq.); 40 
CFR Part 122; 
OAC-3745-
33-02, 3745-
38-02, and 
3745-38-06 

USEC has determined that construction of the 
ACP and new cylinder storage yards would 
require an NPDES Permit for the construction 
site storm water discharges.  United States 
Enrichment Corporation is the holder of NPDES 
Permit number 0IS00023AD.  If requested, a 
Storm Water Pollution Prevention Plan (SWPP) 
will be submitted to the OEPA at the appropriate 
time. Storm water will discharge through 
existing outfalls covered by a NPDES Permit. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Water Resources Protection (Cont.) 
National Pollutant Discharge Elimination 
System (NPDES) Permit – Industrial 
Facility Storm Water:  Required before 
making point source discharges into waters 
of the state of storm water from an industrial 
site. 
 
 

OEPA CWA (33 
USC 1251 et 
seq.); 40 CFR 
Part 122; 
OAC-3745-
33-02, 3745-
38-02, and 
3745-38-06 
 

USEC has determined that storm water would be 
discharged from the ACP site during operations.  
Storm water will discharge through existing 
outfalls covered by a NPDES Permit. 
 

National Pollutant Discharge Elimination 
System (NPDES) Permit – Process Water 
Discharge:  Required before making point 
source discharges into waters of the state of 
industrial process wastewater. 

OEPA CWA (33 
USC 1251 et 
seq.); 40 CFR 
Part 122; 
OAC-3745-
33-02, 3745-
38-02, and 
3745-38-06 
 

The ACP will process industrial wastewater 
through an existing NPDES permitted facility 
and through existing outfalls covered by the 
NPDES Permit. 
 

Ohio Surface Water PTI:  Required before 
constructing sewers or pump stations. OEPA  OAC-3745-

31-02 
If required, before construction of sewer lines 
and pump stations at the ACP a PTI to modify 
the existing NPDES permit would be submitted 
to the OEPA at the appropriate time. 

 
Ohio Surface Water PTI:  Required before 
constructing any wastewater treatment or 
collection system or disposal facility. 

OEPA OAC-3745-
31-02 

If required, a PTI to modify the existing NPDES 
permit would be submitted to the OEPA at the 
appropriate time. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Water Resources Protection (Cont.) 
CWA Section 404 (Dredge and Fill) 
Permit:  Required to place dredged or fill 
material into waters of the United States, 
including areas designated as wetlands, 
unless such placement is exempt or 
authorized by a nationwide permit or a 
regional permit; a notice must be filed if a 
nationwide or regional permit applies. 

U.S. Army Corps 
of Engineers 
(USACE) 

CWA (33 
USC 1251 et 
seq.); 33 CFR 
Parts 323 and 
330 

USEC believes that construction of the ACP 
would not result in dredging or placement of fill 
material into wetlands within the jurisdiction of 
the USACE.  If construction activities are 
subject to the CWA Section 404 Permit 
program, they may be covered under a USACE 
Nationwide CWA Section 404 Permit (i.e., No. 
14 [Linear Transportation Projects], 18 [Minor 
Discharges], or 19 [Minor Dredging]).  If 
necessary, USEC will consult with the USACE 
concerning the project and, if appropriate, 
submit either a pre-construction notification 
about activities covered by a nationwide permit 
or an application for an individual Section 404 
Permit. 
 

Ohio General Permit for Filling Category 
1 and Category 2 Isolated Wetlands:  
Required where the proposed project 
involves the filling or discharge of dredged 
material into Category 1 and Category 2 
isolated wetlands, causing impacts that total 
0.5 acre (0.20 ha) or less. 

OEPA Ohio Revised 
Code (ORC) 
Sections 
6111.021-
6111.029 

USEC believes that construction of the ACP 
would not result in dredging or placement of fill 
material into wetlands within the jurisdiction of 
the OEPA isolated wetlands program.  However, 
if necessary, submit to the OEPA a Pre-Activity 
Notice of activities covered under the General 
Permit for Filling Isolated Wetlands. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Water Resources Protection (Cont.) 
Ohio Individual Isolated Wetland Permit:  
Required where the proposed project 
involves the filling or discharge of dredged 
material into Category 1 and Category 2 
isolated wetlands, causing impacts that total 
greater than 0.5 acre (0.20 ha) for Category 1 
isolated wetlands and/or greater than 0.5 acre 
(0.20 ha) but not exceeding 3 acres (1.21 ha) 
for Category 2 isolated wetlands. 
 

OEPA ORC Sections 
6111.021-
6111.029 

USEC believes that construction of the ACP 
would not result in dredging or placement of fill 
material into wetlands within the jurisdiction of 
the OEPA isolated wetlands program.  
Accordingly, USEC will consult, if necessary, 
with the OEPA concerning the project and, if 
appropriate, submit to the OEPA an application 
for an Individual Isolated Wetland Permit. 

Spill Prevention Control and 
Countermeasures (SPCC) Plan:  Required 
for any facility that could discharge oil in 
harmful quantities into navigable waters or 
onto adjoining shorelines. 
 

EPA CWA (33 
USC 1251 et 
seq.); 40 CFR 
Part 112 

A SPCC plan would be required.  USEC will 
revise the existing SPCC plan to include ACP 
operations at the appropriate time (POEF-EW-
17 current version). 

CWA Section 401 Water Quality 
Certification:  Required to be submitted to 
the agency responsible for issuing any 
federal license or permit to conduct an 
activity that may result in a discharge of 
pollutants into waters of a state. 

OEPA CWA, Section 
401 (33 USC 
1341); ORC 
Chapters 119 
and 6111; 
OAC Chapters 
3745-1, 3745-
32, and 3745-
47 

USEC believes that it would not be required to 
obtain a CWA Section 401 Water Quality 
Certification for construction or operation of the 
ACP or new cylinder storage yards.  If USEC 
determines that a federal license or permit is 
required (e.g., a CWA Section 404 Permit), a 
CWA Section 401 Water Quality Certification 
will be requested from the OEPA at the 
appropriate time. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Water Resources Protection (Cont.) 
Public Water System: A completed 
application for an initial public water system 
license is required prior to the operation of 
the public water system.  
 

OEPA OAC-3745-
84-01(B)(b) 

USEC will procure services from a qualified 
vendor.  

Underground Storage Tank (UST) 
Installation Permit:  Required before 
beginning installation of a UST system (i.e., 
a tank and/or piping of which 10 percent or 
more of the volume is underground and that 
contains petroleum products or substances 
defined as hazardous by the Comprehensive 
Environmental Response, Compensation, 
and Liability Act [CERCLA], except those 
hazardous substances that are also defined as 
hazardous waste by the RCRA). 
 

Ohio Department 
of Commerce, 
Ohio Bureau of 
Underground 
Storage Tank 
Regulations 
(BUSTR) 

OAC 1301:7-
9-06(D) 

Two UST systems are installed at the ACP.  
Registration number: 66005107-R00010 
Tank Number: 
T00007 
T00016 

New UST System Registration:  Required 
within 30 days of bringing a new UST 
system into service. 

EPA; Ohio 
BUSTR 

RCRA, as 
amended, 
Subtitle I (42 
USC 6991a-
6991i); 40 
CFR 280.22; 
OAC 1301:7-
9-04 

If new UST systems would be installed at the 
ACP the Registration would be filed at the 
appropriate time. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Water Resources Protection (Cont.) 
Above Ground Storage Tank (AST): A 
PTI required to install, remove, repair or 
alter any stationary tank for the storage of 
flammable or combustible liquids. 

Ohio Department 
of Commerce,  
State Fire 
Marshal 
 

OAC 1301:7-
7-28(A)(3) 
40 CFR 112.8 

AST fuel storage tanks will be required for the 
ACP. Permits to install will be filed at the 
appropriate time. 

Waste Management and Pollution Prevention 
Submit Determination Results:  Required 
when a person who generates waste in the 
State of Ohio or a person who generates 
waste outside the state that is managed inside 
the state determines that the waste he/she 
generates is hazardous waste. 
 

OEPA OAC 3745-52-
11 

Upon characterization of newly generated waste 
streams from the ACP, notification would be 
made to the OEPA.  

Registration and Hazardous Waste 
Generator Identification Number:  
Required before a person who generates over 
220 lb (100 kg) per calendar month of 
hazardous waste ships the hazardous waste 
off-site. 

EPA; OEPA Resource 
Conservation 
and Recovery 
Act (RCRA), 
as amended 
(42 USC 6901 
et seq.), 
Subtitle C; 
OAC 3745-52-
12 

United States Enrichment Corporation 
Hazardous Waste Generator Identification 
Number OHD987054723. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Waste Management and Pollution Prevention (Cont.) 
Construction and Demolition Debris 
Facility License:  Required before 
establishing, modifying, operating, or 
maintaining a facility to dispose of debris 
from the alteration, construction, destruction, 
or repair of a man-made physical structure; 
however, the debris to be disposed of must 
not qualify as solid or hazardous waste; also, 
no license is required if debris from site 
clearing is used as fill material on the same 
site. 
 

OEPA or Pike 
County Board of 
Health 

OAC 3745-37-
01 

Construction debris would not be disposed of on 
site at the ACP.  Therefore, no Construction and 
Demolition Debris Facility License would be 
required. 

Low-Level Radioactive Waste Generator 
Report:  Required within 60 days of 
commencing the generation of low-level 
waste in Ohio. 

Ohio Department 
of Health 

OAC 3701:1-
54-02 

USEC will file a Low-Level Radioactive Waste 
Generator Report with the Ohio Department of 
Health at the appropriate time. ODH ID Number 
52-2109255. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Waste Management and Pollution Prevention (Cont.) 
Hazardous Waste Facility Permit:  
Required if hazardous waste will undergo 
nonexempt treatment by the generator, be 
stored on site for longer than 90 days by the 
generator of 2,205 lb (1,000 kg) or more of 
hazardous waste per month, be stored on site 
for longer than 180 days by the generator of 
between 220 and 2,205 lb (100 and 1,000 kg) 
of hazardous waste per month, disposed of 
on site, or be received from off-site for 
treatment or disposal. 
 

EPA; OEPA RCRA, as 
amended (42 
USC 6901 et 
seq.), Subtitle 
C; OAC 3745-
50-40 

Hazardous waste would not be disposed of on 
site at the ACP.  Also, USEC does not plan to 
store any hazardous wastes that are generated on 
site for more than 90 days.  However, should 
waste require storage on site for greater then 90 
days for characterization, profiling, or 
scheduling for treatment or disposal a Hazardous 
Waste Facility Permit would be required and 
submitted at the appropriate time. 

Low-Level Mixed Waste (LLMW): 
LLMW is a waste that contains both low-
level radioactive waste and RCRA hazardous 
waste. 
 

OEPA OAC 3745-
266; 40 CFR 
Part 266 
Subpart N 

USEC will manage LLMW in compliance with 
40 CFR Part 266 Subpart N and Ohio 
Administrative Code Chapter 3745-266. 
 

Industrial Solid Waste Landfill Permit to 
Install:  Required before constructing or 
expanding a solid waste landfill facility in 
Ohio. 

OEPA OAC 3745-29-
06 

Industrial solid waste would not be disposed of 
on site at the ACP.  Therefore, no Industrial 
Solid Waste Landfill Permit to Install would be 
required. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Emergency Planning and Response 
List of Material Safety Data Sheets:  
Submission of a list of material Safety Data 
Sheets is required for hazardous chemicals 
(as defined in 29 CFR Part 1910) that are 
stored on site in excess of their threshold 
quantities. 

Local Emergency 
Planning 
Commission 
(LEPC); Ohio 
State Emergency 
Response 
Commission 
(SERC) 

Emergency 
Planning and 
Community 
Right-to-Know 
Act of 1986 
(EPCRA), 
Section 311 
(42 USC 
11021); 40 
CFR 370.20; 
OAC 3750-30-
15 
 

USEC will prepare and submit a List of Material 
Safety Data Sheets at the appropriate time. 

Annual Hazardous Chemical Inventory 
Report:  Submission of the report is 
required when hazardous chemicals have 
been stored at a facility during the preceding 
year in amounts that exceed threshold 
quantities. 

LEPC; Ohio 
SERC; local fire 
department 

EPCRA, 
Section 312 
(42 USC 
11022); 40 
CFR 370.25; 
OAC 3750-30-
01 

United States Enrichment Corporation will 
prepare and submit an Annual Hazardous 
Chemical Inventory Report each year.  United 
States Enrichment Corporation Facility ID 
Number 45661NTDST3930U 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Emergency Planning and Response (Cont.) 
Notification of On-Site Storage of an 
Extremely Hazardous Substance:  
Submission of the notification is required 
within 60 days after on-site storage begins of 
an extremely hazardous substance in a 
quantity greater than the threshold planning 
quantity. 
 

Ohio SERC EPCRA, 
Section 304 
(42 USC 
11004); 40 
CFR 355.30; 
OAC 3750-20-
05 

United States Enrichment Corporation will 
prepare and submit the Notification of On-Site 
Storage of an Extremely Hazardous Substance at 
the appropriate time, if such substances are 
determined to be stored in a quantity greater than 
the threshold planning quantity at the ACP.  
Facility ID Number 45661NTDST3930U 

Annual Toxic Release Inventory (TRI) 
Report:  Required for facilities that have 10 
or more full-time employees and are 
assigned certain Standard Industrial 
Classification (SIC) codes. 

EPA:OEPA EPCRA, 
Section 313 
(42 USC 
11023); 40 
CFR Part 372; 
OAC 3745-
100-07 
 

United States Enrichment Corporation will 
prepare and submit a TRI Report to the EPA 
each year.  Facility ID Number 
45661NTDST3930U. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Emergency Planning and Response (Cont.) 
Transportation of Radioactive Wastes and 
Conversion Products Certificate of 
Registration:  Required to authorize the 
registrant to transport hazardous material or 
cause a hazardous material to be transported 
or shipped. 

U.S. Department 
of Transportation 
(DOT) 

Hazardous 
Materials 
Transportation 
Act (HMTA), 
as amended by 
the Hazardous 
Materials 
Transportation 
Uniform Safety 
Act of 1990 
and other acts 
(49 USC 1501 
et seq.); 49 
CFR 
107.608(b) 

United States Enrichment Corporation 
Certificate of Registration Number 
052803005022LN. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Emergency Planning and Response (Cont.) 
Transportation of Radioactive Wastes and 
Conversion Products Packaging, 
Labeling, and Routing Requirements for 
Radioactive Materials:  Required for 
packages containing radioactive materials 
that will be shipped by truck or rail. 

DOT HMTA (49 
USC 1501 et 
seq.); Atomic 
Energy Act 
(AEA), as 
amended (42 
USC 2011 et 
seq.); 49 CFR 
Parts 172, 
173, 174, 177, 
and 397 

When shipments of radioactive materials are 
made, USEC will comply with DOT packaging, 
labeling, and routing requirements. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Other 

Land Resources 
Farmland Protection and Policy Act 
(FPPA): Prime farmland is land that has the 
best combination of physical and chemical 
characteristics for producing crops of 
statewide or local importance.  Prime 
farmland is protected by the Farmland 
Protection and Policy Act (FPPA) of 1981 
which seeks “… to minimize the extent to 
which federal programs contribute to the 
unnecessary and irreversible conversion of 
farmlands to nonagricultural uses…”  
 

U.S. Department 
of Agriculture 

Farmland 
Protection and 
Policy Act 
(FPPA) of 
1981 Public 
Law 97-98; 7 
USC 4201[b]; 
7 CFR Part 7, 
paragraph 658 

Consultation letters are included in Appendix B 
of this ER. 

Biotic Resources 
Threatened and Endangered Species 
Consultation:  Required between the 
responsible federal agencies and affected 
states to ensure that the project is not likely 
to (1) jeopardize the continued existence of 
any species listed at the federal or state level 
as endangered or threatened or (2) result in 
destruction of critical habitat of such species. 

U.S. fish and 
Wildlife Service; 
Ohio Department 
of Natural 
Resources 

Endangered 
Species Act of 
1973, as 
amended (16 
USC 1531 et 
seq.); ORC 
1531.25-26 
and 1531.99 

Consultation letters are included in Appendix B 
of this ER. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Cultural Resources 
Archaeological and Historical Resources 
Consultation:  Required before a federal 
agency approves a project in an area where 
archaeological or historic resources might be 
located. 

Ohio State 
Historic 
Preservation 
Officer (SHPO) 

National 
Historic 
Preservation 
Act of 1966, as 
amended (16 
USC 470 et 
seq.); 
Archaeological 
and Historical 
Preservation 
Act of 1974 
(16 USC 469-
469c-2); 
Antiquities Act 
of 1906 (16 
USC 431 et 
seq.); 
Archaeological 
Resources 
Protection Act 
of 1979, as 
amended (16 
USC 470aa-
mm) 

USEC has consulted with the Ohio SHPO 
regarding previous archeological and 
architectural surveys at the DOE reservation.  
Consultation letters are included in Appendix B. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Other  (cont.) 
Environmental Report (ER) Required by 
10 CFR Part 51, this ER is being submitted 
to the U.S. Nuclear Regulatory Commission 
(NRC) by USEC to support licensing of the 
ACP. 

NRC National 
Environmental 
Policy Act of 
1969, as 
amended 
(NEPA) (42 
USC 4321 et 
seq.); 40 CFR 
Parts 1500-
1508; 10 CFR 
Part 1021; 10 
CFR Part 51 
P.L. 91-190 
 

This ER was prepared in accordance with the 
U.S. Code of Federal Regulations, 10 CFR Part 
51, which implements the requirements of the 
National Environmental Policy Act (NEPA) of 
1968, as amended (P.L.91-190). 

Depleted UF6 Management Measures:  
Establishes requirements for management, 
inspection, testing, and maintenance 
associated with the Depleted UF6 storage 
yards and cylinders owned by USEC at the 
DOE reservation as stipulated in the ACP 
License Application. 
 

OEPA OAC 3745-
266; 40 CFR 
Part 266 
Subpart N 

 USEC will manage the Depleted UF6 tails 
cylinders in accordance with 40 CFR Part 266 
Subpart N and Ohio Administrative Code 
Chapter 3745-266 while in storage. 
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Table 9.2-9 Potentially Applicable Consents for the Construction and  
Operation of the American Centrifuge Plant 

 
License, Permit, or Other Consent 

 
Responsible 

Agency 

 
Authority 

 
Relevance and Status 

Other (Cont.) 
Standard Industrial Classification (SIC): 
The SIC system serves as the structure for 
collection, aggregation, presentation, and 
analysis of the U.S. economy. An industry 
consists of a group of establishments 
primarily engaged in producing or handling 
the same product or group of products or in 
rendering the same services.  
 

OSHA SIC system SIC 2819 Industrial Inorganic Chemicals, Not 
Elsewhere Classified 
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This figure is withheld pursuant to 10 CFR 2.390 and is located in  
Appendix A of this license application 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9.2-1  Locations of American Centrifuge Plant Monitored Vents  
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This figure is withheld pursuant to 10 CFR 2.390 and is located in  
Appendix A of this license application 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9.2-2  Locations of American Centrifuge Plant Outfalls Discharging to  
Waters of the United States
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Figure 9.2-3  Locations of Soil and Vegetation Sampling Points 
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Figure 9.2-4  Locations of Surface Water Sampling Points 
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Figure 9.2-5  Locations of Stream Sediment Sampling Points 
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This figure is withheld pursuant to 10 CFR 2.390 and is located in 
Appendix A of this license application 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9.2-6  Locations of Environmental Thermoluminescence Dosimeters on the U.S. 
Department of Energy Reservation 
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Figure 9.2-7  Locations of Environmental Thermoluminescence Dosimeters Outside the 
U.S. Department of Energy Reservation Boundary 
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10.0  DECOMMISSIONING 
 

In accordance with Reference 1, this chapter provides an overview of proposed 
decommissioning activities for the American Centrifuge Plant (ACP).  The ACP is located in a 
leased area of the U.S. Department of Energy’s (DOE) reservation in Piketon, Ohio.   USEC Inc. 
(USEC) requests a 30-year license to accommodate plans to operate the ACP through 2036.  At 
the end of useful plant life, the ACP will be decommissioned such that the facilities will be either 
returned to the DOE in accordance with the requirements of the Lease Agreement with the DOE 
or will be released for unrestricted use.  The criteria for final disposition of facilities will be 
established in the Decommissioning Plan (DP) which, as noted below, will be submitted prior to 
license termination.  Nevertheless, for the purposes of the License Application for the American 
Centrifuge Plant, the decommissioning discussions in this Application and the decommissioning 
estimated costs are based on decontaminating the plant to the radiological criteria for unrestricted 
use in 10 Code of Federal Regulations (CFR) 20.1402.  Information about USEC, the location of 
the site, and the types and authorized uses of licensed material are provided in Section 1.2 of the 
license application and a description of the site and immediate environs is provided in Section 
1.3 of the license application. 
 

A detailed DP for the ACP will be submitted by USEC in accordance with 10 CFR 
70.38(g) and applicable risk-informed U.S. Nuclear Regulatory Commission (NRC) guidance 
(References 2, 3, and 4) prior to the time of license termination.  Prior to decommissioning, an 
assessment of the radiological status of the ACP will be made.  Enrichment equipment will be 
removed, leaving only the building shells and the plant infrastructure, including equipment that 
existed at the time of lease with the DOE (e.g., rigid mast crane, utilities, etc.).  Classified 
material, components, and documents will be destroyed or disposed of in accordance with the 
Security Program for the American Centrifuge Plant (Reference 5).  Requirements for nuclear 
material control and accountability will be maintained during decommissioning in a manner 
similar to the programs in force during ACP operation (Reference 6).  Depleted uranium 
hexafluoride (UF6) material (tails), if not sold or disposed of prior to decommissioning, will be 
sold, or converted to a stable, non-volatile uranium compound and disposed of in accordance 
with regulatory requirements utilizing facilities constructed by DOE, as authorized by the USEC 
Privatization Act, and/or other licensed facilities.  Radioactive wastes will be disposed of at 
licensed low-level waste disposal sites.  Hazardous wastes will be treated or disposed of in 
licensed hazardous waste facilities.   
 

The DP submitted at the time of license termination consists of several interrelated 
components, including (1) site characterization information, (2) remediation plan, and (3) a final 
status survey plan.  The costs for activities required for these components have been identified in 
this chapter and estimated in the Decommissioning Funding Plan (DFP).  Costs projected were 
developed based on the experience at the Portsmouth Gaseous Diffusion Plant during the 
transition to Cold Standby operation and decommissioning cost estimates developed for the 
American Centrifuge Demonstration Facility.  Additionally, USEC has performed dismantling 
and decontamination work at the gaseous diffusion plants.  Data and experience from these 
activities allowed a realistic estimation of expected decommissioning financial expenditures.  
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Using the cost data as a basis, financial arrangements are made to cover costs required to release 
the ACP for unrestricted use and to dispose of the tails.  Updates on cost and funding will be 
provided periodically as describe in Section 10.10.3.  In accordance with 10 CFR 70.22(a)(9) and 
70.25(a)(1), a DFP is submitted as part of the license application for the ACP (Reference 7). 

 
The following assumptions are utilized in the plan for decommissioning: 
 

 No credit is taken for salvage value of equipment or materials. 
 

 Decontamination liability is anticipated in the X-3001 and X-3002 Process Buildings, 
X-3012 Process Support Building, X-3346 Feed and Customer Services Building, X-
3346A Feed and Product Shipping and Receiving Building, X-7725 
Recycle/Assembly Facility, X-7726 Centrifuge Training and Test Facility, X-7727H 
Interplant Transfer Corridor, X-3356 Product and Tails Withdrawal Building, X-
2232C Interconnecting Process Piping, and miscellaneous cylinder storage yards. 

 
 No decontamination is anticipated for the other ACP leased facilities. 

 
 Decommissioning estimated costs are based on decontaminating the plant to the 

radiological criteria for unrestricted use in 10 CFR 20.1402. 
 
The centrifuge assembly area in the X-7725 facility is identified as the Decontamination 

Service Area (DSA).  The centrifuge machine transport system is used to transport the centrifuge 
machines from the cascade area to the DSA. 
 

The remaining sections of this chapter describe decommissioning plans and funding 
arrangements, and provide a detailed examination of the decontamination aspects of the program.  
The information herein was developed in connection with the decommissioning cost estimate 
and is provided for information.  Specific elements of the planning may change with the 
submittal of the detailed DP required near the time of license termination. 
 
 
10.1  Decommissioning Program 
 

The plan for decommissioning is to decontaminate or remove materials from the facilities 
promptly after cessation of ACP operations.  Decommissioning planning begins by incorporating 
special design features into the plant.  These features simplify dismantling and decontamination.  
The plans are implemented through proper management of Radiation Protection and Industrial 
Health and Safety programs for the ACP.  Decommissioning policies address radioactive waste 
management, physical security, and nuclear material control and accountability.   
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10.1.1  Decommissioning Design Features 
 

Specific features are incorporated into the plant design to accommodate decontamination 
and decommissioning activities.  The major features are described below. 
 
10.1.1.1  Radioactive Contamination Control 
 

The following features primarily serve to minimize the spread of radioactive 
contamination during operation, and simplify the eventual plant decommissioning.  As a result, 
worker exposure to radiation and radioactive waste volumes are maintained as low as reasonably 
achievable (ALARA). 
 

 Areas of the plant are sectioned off into clean areas and potentially contaminated 
areas, called Contamination Control Zones (CCZs) that have access control 
requirements.  CCZs are buffer zones established where discrete areas of 
contamination might be occasionally encountered.  Areas that are contaminated are 
called Contamination Areas (CAs).  Figure 10.1-1 (located in Appendix A of this 
license application) provides a diagram showing the CCZ boundary.  Procedures for 
these areas are encompassed by the Radiation Protection Program, and serve to 
minimize the spread of contamination and simplify eventual decommissioning. 

 
 Non-radioactive process equipment and systems are minimized in locations subject to 

likely contamination.  This limits the size of the CCZs, and limits the activities 
occurring inside these areas. 

 
10.1.1.2  Worker Exposure and Waste Volume Control 
 

The following features primarily serve to minimize worker exposure to radiation and 
minimize radioactive waste volumes during decontamination activities.  As a result, the spread of 
contamination is minimized as well. 
 

 Ample access is provided for efficient equipment dismantling and removal of 
equipment that may be contaminated.  This minimizes the time of worker exposure. 

 
 Connections in the process systems are provided for thorough purging.  This removes 

a significant portion of radioactive contamination prior to disassembly. 
 

 Design drawings prepared for the plant, simplify the planning and implementing of 
decontamination procedures. 

 
 Worker access to contaminated areas is controlled to assure that workers wear proper 

protective equipment and limit their time in the areas.
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This figure is withheld pursuant to 10 CFR 2.390 and is located in Appendix A 
of this license application 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  10.1-1  Contamination Control Zone
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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  Overview 
 

The intent of decommissioning is to return the ACP to an unrestricted use state.  
Removed equipment includes the centrifuges, the feed and withdrawal equipment, piping and 
components from systems providing UF6 containment, systems in direct support of the 
centrifuges (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, sanitary 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 license application lists components for potential 
decontamination at decommissioning. 

 
USEC intends to evaluate possible commercial uses of UF6 tails. UF6 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 requirements at DOE’s 
UF6 conversion facilities and/or other licensed facilities.  UF6 tails are stored in steel cylinders 
until the tails material can be processed in accordance with the disposal strategy established by 
USEC.  USEC provides 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 11,920 Metric Ton (MT) of UF6 tails annually.  
Over the 30-year license, that is a total of approximately 326,530 MT of UF6 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 UF6 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; 
 

 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 decontamination process.  The time frame to accomplish 
both dismantling and decontamination is estimated to be five years. 
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10.2.4  Decontamination 
 

The decontamination process is addressed separately in Section 10.8 of this chapter.  The 
decommissioning estimated costs are based on decontaminating the plant to the radiological 
criteria for unrestricted use in 10 CFR 20.1402. 

 
10.2.5  Salvage and Sale 
 

Items to be removed from the facilities can be categorized as potentially re-usable 
equipment (whether contaminated or decontaminated), recoverable decontaminated scrap, and 
wastes.  Based on a 30-year plant operating life, operating equipment is not assumed to have a 
significant reuse value.  Equipment-bearing aluminum that remains in the plant will be treated 
and disposed of appropriately.  Smaller amounts of steel, copper, and other metals can be 
recovered and sold at market price.  However, for conservatism, no credit is taken for salvage 
value in the DFP. 

 
Other items are considered waste.  Wastes have no salvage value. 
 

10.2.6  Disposal 
 

Wastes produced during decommissioning will be collected, handled, and disposed of in 
a manner similar to that described for those wastes produced during normal operation.  Wastes 
will consist of normal industrial trash, non-hazardous chemicals and fluids, small amounts of 
hazardous materials, and low-level mixed (LLMW) and radioactive (LLRW) wastes.  The 
radioactive waste will primarily be crushed centrifuge rotors, trash, and citric cake.  Citric cake 
consists of uranium and metallic compounds precipitated from citric acid decontamination 
solutions.  It is estimated that approximately 55,000 cubic feet of compacted radioactive waste 
will be generated during the decommissioning operation.  This waste may be subject to further 
volume reduction prior to disposal. 
 

Radioactive wastes (both LLRW and LLMW) will ultimately be disposed of in licensed 
low-level radioactive waste disposal facilities.  Hazardous wastes will be disposed of in 
hazardous waste disposal facilities.  Non-hazardous and non-radioactive wastes will be disposed 
of in a manner consistent with good industrial practice and in accordance with applicable 
regulations.  A more complete estimate of the wastes and effluent to be produced during 
decommissioning will be provided in the DP to be submitted at or about the time of license 
termination. 

 
The ultimate disposal of UF6 tails remains to be determined between potential 

commercial uses or processing at the DOE UF6 conversion facility in Piketon, Ohio.  However, 
for conservatism, USEC provides financial assurance to fund the estimated cost of conversion 
and disposal of the depleted uranium inventory.  This funding is described in the DFP and is in 
addition to the funding requirements for decommissioning the ACP.  Classified components and 
documents will be disposed of in accordance with the requirements of the Security Program for 
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the American Centrifuge Plant. 
 

10.2.7  Final Status Survey 
 

A final status survey of the radiological conditions of the plant is performed to verify 
proper decontamination.  The evaluation of the final radiation survey is based, in part, on an 
initial radiation survey performed prior to operation.  The initial survey determines the 
background radiation of the area; providing a datum for measurements that determine any 
increase in levels of radioactivity. 

The final status survey will systematically take measurements and perform sampling to 
describe radioactivity over the ACP.  The intensity of the survey will vary depending on the 
location (i.e., the buildings, the immediate area around the buildings, the controlled fenced area, 
and the remainder of the site).  The survey procedures and results will be documented in a report.  
The results of the report will become part of the application to terminate the license.  The format 
and content of the report will follow current NRC guidance (Section 4.5 of Reference 3). 
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Table 10.2-1  Components for Potential Decontamination at Decommissioning 
 

Components Description [units] Estimated Quantity 

Centrifuges Internals: Rotor Assemblies, Motors, Suspensions and 
Mounts (Classified) 12,0001 

Piping 1 to 10 inch process piping length (Lft) 168,100 

Pumps Vacuum Pumps (Evacuation/Purge) 246 

Ventilation Ductwork; Miscellaneous Gulper Ducting (ft3);  118 

Surface Areas2 Building Floors, Yards, Equipment (ft2)  1,736,492 

Process valves (excluding Sheetmetal) 7,250 
Valves 

Miscellaneous valves 652 

Process Equipment [This information has been withheld pursuant to  
10 CFR 2.390] 

Scales Process Weighing Equipment 6 

Compressors Process Gas Compressors 12 

Heat Exchangers Machine Cooling Water HX, Freezer/Sublimers 
Compressor Train Coolers 16 

Traps Chemical traps (8 banks of 4), Cold Traps, 
Roughing Filters, Miscellaneous Traps 111 

Tanks Mixing, Holdup, Surge, and Dump Tanks 15 

Cylinders Tails (14, 10 Ton) 26,178 

Cylinders Tails, Parent (2.5 Ton) 1,000 

Other Equipment UF6 Portable Carts, Buffer Storage Stands, and Gas 
Test Stand Equipment (Valve boxes) 66 

Centrifuge Transporter3 3 

Cranes (RMC) 3 8 

Cranes, Bridge X-7725 3 2 

Centrifuge Mobile Equipment3 4 
Decontamination 
Equipment 

Centrifuge Dismantling Equipment 
(X-7725 Assembly Stands) 
 
 

6 

                                                
1 Includes 11,520 operational units plus contaminated spare centrifuges. 
2 Wall surface areas excluded since these areas are not anticipated to require decontamination. 
3 Equipment re-utilized from operational phase. 
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Components Description [units] Estimated Quantity 

Cutting Machines 2 

Degreasers 2 

Decontamination Tanks 4 

Wet Blast Cabinets 2 

Decontamination 
Equipment (Continued) 

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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equipment described in the Security Program for the American Centrifuge Plant and the 
requirements for control of nuclear materials in the Fundamental Nuclear Materials Control Plan 
for the American Centrifuge Plant.  The DP is submitted near the end of plant life and will 
provide a description of revisions to these programs. 
 
 
10.7  Record Keeping 
 

Records important for safe and effective decommissioning of the ACP are maintained in 
accordance with established Records Management and Document Control procedural 
requirements.  Information maintained in these records include: 
 

 Records of spills or other unusual occurrences involving the spread of contamination 
in and around the plant, equipment, or site.  Records of spills or other unusual 
occurrences may be limited only to instances when contamination remains after any 
cleanup procedures or when there is reasonable likelihood that contaminants may 
have spread to inaccessible areas as in the case of possible seepage into porous 
materials such as concrete.  These records will include any known information on 
identification of involved radionuclides, quantities, forms, and concentrations; 

 
 As-built drawings and modifications of structures and equipment in areas where 

radioactive materials are used and/or stored, including locations that possibly could 
be inaccessible (e.g., buried pipes which may be subject to contamination); and 

 
 A list contained in a single document that is updated every two years of the 

following: 
 

- Areas designated and formerly designated as restricted areas as defined under 10 
CFR 20.1003. 

 
- Areas outside of restricted areas that require documentation under 10 CFR 

70.25(g)(1). 
 

- Areas outside of restricted areas where current and previous wastes have been 
buried as documented under 10 CFR 20.2108. 

 
- Areas outside of restricted areas that contain material such that, if the license 

expired, USEC would be required to either decontaminate the area to meet the 
criteria for decommissioning in 10 CFR Part 20, Subpart E or would apply for 
NRC approval for disposal under 10 CFR 20.2002. 

 
 Records of the cost estimate performed for the DFP, and records of the funding 

method used for assuring funds, including a copy of the financial assurance 
mechanism and any supporting documentation. 
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10.8  Decontamination 
 

The DSA, the general procedures used to decontaminate, and the expected results of 
decontamination are described in the paragraphs below.  Table 10.2-1 lists the major components 
and structures that may need to be decontaminated to some extent at the plant.  Other 
components and structure will generally not require any decontamination. 
 
10.8.1  Decontamination Service Area 
 

The centrifuge assembly area within X-7725 facility is identified as the DSA.  The 
centrifuge machine transport system would be used to transport the centrifuge machines from the 
process buildings to the DSA.  The DSA handles centrifuges, feed, withdrawal, sampling and 
transfer equipment to be disassembled and dispositioned along with the UF6 vacuum pumps, 
valves, piping, and other miscellaneous equipment.  Unusable material will be destroyed.  The 
DSA will have four functional areas:  disassembly area, buffer stock area, decontamination area, 
and scrap storage area.  Equipment in the decontamination area may include: 

 
 Transport and manipulation equipment 

 
 Dismantling area 

 
 Cutting machines 

 
 Dismantling boxes and tanks (e.g., B-25 boxes) 

 
 Degreasers 

 
 Citric acid and demineralized water baths 

 
 Contamination monitors 

 
 Wet blast cabinets 

 
 Crushers or size reduction equipment 

 
 Shredding equipment 

 
 Scrubbing facility 

 
There is no normal operational need for the ACP to have a decontamination facility 

readily available. 
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10.8.2  Procedures 
 

Procedures for decontamination will be developed and approved by plant management to 
minimize worker exposure and waste volumes, and to assure work is carried out in a safe 
manner.  At the end of useful plant life, some of the equipment, most of the buildings, and the 
outdoor areas should already be acceptable for release for unrestricted use in accordance with 10 
CFR 20.1402.  If these areas were inadvertently contaminated during ACP operation, they would 
likely be cleaned up when the contamination is discovered.  This limits the scope of necessary 
decontamination at the time of decommissioning. 
 

The centrifuges will be processed and the following operations will be performed: 
 

 Removal of external fittings; 
 
 Removal of bottom flange, motor and bearings, and collection of contaminated oil; 

 
 Removal of top flange, and withdrawal and disassembly of internals; 

 
 Degreasing of items, as required; and 

 
 Destruction of classified parts by shredding, crushing, burial, etc. 

 
10.8.3  Results 
 

Recoverable items will be externally decontaminated and suitable for reuse except for a 
very small amount of internally contaminated items where recovery and reuse is not feasible.  
There is potentially a small amount of salvageable scrap material.  Material requiring disposal 
will be process piping, trash, and residue from the effluent treatment systems.  No problems are 
anticipated which will prevent the facilities from being released for unrestricted use.   
 
 
10.9  Agreements with Outside Organizations 
 

The decommissioning activities described herein and in the DFP provide for 
decontamination of the ACP for unrestricted use.  As such, no agreements with outside 
organizations are required for control of access to the plant following shutdown and 
decommissioning. 

 
 
10.10  Arrangements for Funding 
 

This section provides a general estimate of decommissioning costs and explains the 
arrangements made to assure funding is available to cover these costs.  A more detailed 
description of these costs and the financial assurance mechanism is provided in the DFP. 
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10.10.1 Plant Decommissioning Costs 
 

Table 10.10-1, provides a summary of the cost estimates of the major decommissioning 
activities described in Section 10.2.  Costs are provided in 2004 dollars with a 25 percent 
contingency factor added based on the NRC guidance (Reference 4).  The total estimated cost to 
decommission the 3.5 million SWU ACP is $130.4 million.  Since costs will likely change 
between the time of license issuance and actual decommissioning, USEC will adjust the cost 
estimate prior to operation of each additional increment of capacity on process gas, and after full 
capacity is reached, no less frequently than every three years consistent with the requirements of 
10 CFR 70.25(e) and recent NRC changes to financial assurance requirements for materials 
licensees (Reference 8).  The method for adjusting the cost estimate will consider the following: 

 
 Changes in general inflation (e.g., labor rates, consumer price index); 

 
 Changes in price of goods (e.g., packing materials); 

 
 Changes in price of services (e.g., shipping and disposal costs); 

 
 Changes in plant condition or operations; and  

 
 Changes in decommissioning procedures or regulations. 

 
These costs are estimated as explained below: 

 
Planning and Preparation:  $2.8 million 
 
Scope to be completed in 24 months and includes developing and submitting a detailed DP as a 
license amendment for NRC review and approval. 
 
Decontamination and/or Dismantling of Radioactive Facilities:  $32.4 million 
 
This is based upon utilizing salary and hourly workers at their respective average cost over a 
five-year duration.  For conservatism, decommissioning estimated costs are based on 
decontaminating the plant to the radiological criteria for unrestricted use in 10 CFR 20.1402. 
 
Restoration of Contaminated Areas On Plant Grounds:  $1.1 million 
 
This is based upon utilizing salary and hourly workers at their respective current average cost 
distribution over a two-year duration.  This assumes the contamination of the plant grounds from 
the ACP operations will be minimal. 
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Final Status Survey:  $2.2 million 
 
This is based upon utilizing salary technicians at their current average cost distribution.  Costs do 
not include any NRC confirmatory surveys to verify the results of the Final Status Survey. 
 
Site Stabilization and Long-Term Surveillance:  $1.0 million 
 
As previously stated, the intent of decommissioning is to return the plant to the radiological 
criteria for unrestricted use.  To accomplish this activity, stabilization and surveillance is 
required due to the number of components involved and the duration of the decommissioning 
effort.  This scope is estimated to be completed in approximately 30 months. 
 
Packing Materials, Shipping, and Waste Disposal:  $56.2 million 
 
This is based upon shipping and disposal of the internals for 12,000 centrifuge machines (which 
includes operating machines as well as contaminated spares), feed and withdrawal equipment, 
and other components totaling approximately 55,000 cubic feet of waste and 12 million pounds 
of classified waste in non-reusable packaging. 
 
Equipment and Supply:  $2.7 million 
 
This includes the purchase or lease of dismantling, cutting, degreasing, and crushing equipment; 
decontamination tanks, wet blast cabinets, and over 3,000 shipping containers. 
 
Laboratory:  $3.3 million 
 
This includes labor costs for sampling, transport, testing, and analysis of samples. 
 
Miscellaneous:  $2.6 million 
 
This includes NRC review fees for the submitted DP, confirmatory surveys performed by the 
NRC staff or its contractor to verify the results of Final Status Survey, and miscellaneous 
materials. 
 
Subtotal $104.3 million 
 
Contingency (25 percent) $26.1 million 
 
Total Decommissioning Cost Estimate $130.4 million 
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10.10.2  Tails Disposition Costs 
 

Cost estimates to dispose of UF6 tails generated during ACP operation are separate from 
the cost estimates to decommission the plant.  As noted previously, the ultimate disposal of UF6 
tails remains to be determined.  USEC intends to evaluate possible commercial uses of UF6 tails 
before having the tails processed by the DOE UF6 conversion facility in Piketon, Ohio.  UF6 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. 

 
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 11,920 MT of UF6 tails annually.  

As with other decommissioning costs, the disposal cost estimate for UF6 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 UF6 tails over the 30-year license, including a four year ramp up to full capacity and 
the 10 percent contingency factor, is $728.55 million.  The basis for this estimate is provided in 
the DFP. 
 
10.10.3  Funding Arrangements 
 

Per the exemption request in Section 1.2.5 of this license application, the financial 
assurance for decommissioning the plant and disposal of UF6 tails will be provided incrementally 
as centrifuges are installed, operated on process gas, and UF6 tails generated.  The modular 
aspect of the American Centrifuge technology allows 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, and associated equipment, are added to the process, 
until such time as full capacity of the facility (i.e., 3.5 million SWU) is achieved.  Once full 
capacity of the facility is achieved, the UF6 tails are generated at a relatively constant rate 
throughout the life of the plant.   
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To ensure adequate financial assurance is in place as centrifuge machines, and associated 
equipment, are added to the process and placed into operation, USEC will update the cost 
estimates for decommissioning and UF6 tails disposal and provide a revised funding instrument 
to NRC prior to operation of additional incremental capacity on process gas.  Once full capacity 
of the facility is achieved, USEC will annually adjust the cost estimate for UF6 tails disposal and 
all other decommissioning costs will be adjusted periodically, and no less frequently than every 
three years.  In this way, financial assurance will be made available as the decommissioning 
liability is incurred.  This exemption is justified based on the unique modularity aspects of 
centrifuge technology that allow enrichment operations to begin well before the full capacity of 
the plant is reached.  In addition, the NRC has accepted an incremental approach to funding 
disposal cost of tails for the GDPs.  Financial assurance will be provided in the form of a surety 
method or other guarantee method as required by 10 CFR 70.25(f).  The selected guarantee 
method is described in the DFP, included as part of this license application.  In the DFP, methods 
are described for periodic adjustments in the cost estimate and resulting necessary adjustments to 
the funding method. 
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Table 10.10-1  Plant Decommissioning Cost Estimates and Expected Duration 

 

Task/Item Cost Estimate 
(Millions, 2004 dollars) 

Approx 
Percentage

Planning and Preparation (see Note) $2.8 3% 

Decontamination and/or Dismantling of 
Radioactive Facilities $32.4 31% 

Restoration of Contaminated Areas On Plant 
Grounds $1.1 1% 

Final Status Survey  $2.2 2% 

Site Stabilization and Long-Term Surveillance $1.0 1% 

Packing Materials, Shipping, and Waste 
Disposal $56.2 54% 

Equipment and Supply $2.7 3% 

Laboratory $3.3 3% 

Miscellaneous $2.6 2% 

Subtotal $104.3 100% 

Contingency  $26.1 25% 

TOTAL  $130.4 125% 
 

Note: It is anticipated that upon cessation of operations, decommissioning activities would start 
immediately.  Any necessary decommissioning plan development, review, and approval times 
would occur during ACP operations. 
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11.0  MANAGEMENT MEASURES 
 

Management measures are functions that are applied to items relied on for safety 
(IROFS) to provide reasonable assurance that the IROFS are available and reliable to perform 
their functions when needed.  The phrase “available and reliable,” as used in 10 Code of Federal 
Regulations (CFR) Part 70, means that, based on the analyzed, credible conditions in the 
Integrated Safety Analysis (ISA), IROFS will perform their intended safety function when 
needed to prevent accidents or mitigate the consequences of accidents to an acceptable level.  
Management measures are implemented to provide reasonable assurance of compliance with the 
performance requirements, considering factors such as necessary maintenance, operating limits, 
common-cause failures, and the likelihood and consequences of failure or degradation of the 
IROFS and the measures.  This chapter addresses each of the management measures included in 
the 10 CFR Part 70 definition of management measures, i.e., configuration management (CM), 
maintenance, training and qualifications, procedures, audits and assessments, incident 
investigations, records management, and other quality assurance (QA) elements.  Management 
measures are applied in a graded approach.  The degree to which management measures are 
applied to the IROFS is a function of the item’s importance in terms of meeting the performance 
requirements as evaluated in the ISA. 
 
 
11.1  Configuration Management 
 

The Configuration Management (CM) Program for the American Centrifuge Plant (ACP) 
is described in the following paragraphs. 
 
11.1.1  Configuration Management Policy 

 
In accordance with 10 CFR 70.72, a CM Program is implemented to ensure that changes 

from the plant baseline configuration are identified and controlled to help ensure safety through 
consistency among the plant design and operational requirements, the physical configuration, 
and the plant documentation.  The CM Program includes: 

 
 Identification and documentation of IROFS; 

 
 Organizational descriptions of duties and responsibilities; and  

 
 Administrative controls, procedures and policies, to implement and document 

activities that maintain the plant’s configuration. 
 

The goal of the CM program is to ensure that the ACP has accurate, current 
documentation that matches the plant’s physical/functional configuration, while complying with 
applicable requirements. 
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11.1.1.1  Program Overview 
  
The Engineering Manager has primary responsibility for the implementation of the CM 

Program for the ACP.  The CM Program is applicable to the plant, structures, processes, systems, 
equipment, components, computer programs, and activities of personnel, regardless of the item’s 
Quality Level (QL) classification. 

 
CM Program procedures provide for a graded application of resources taking into 

consideration: 
 
 QL (risk significance); 

 
 Applicable regulations, industry codes, and standards; 

 
 Complexity or uniqueness of an item or activity and the environment in which it has to 

function; 
 
 Quality history of the item in service; 

 
 Degree to which functional compliance can be demonstrated or assessed by test, 

inspection, or maintenance methods; 
 
 Anticipated life span;  

 
 Degree of standardization; 

 
 Importance of data generated; 

 
 Reproducibility of results; and  

  
 Consequence of failure. 

 
QLs are established in accordance with their importance to safety as follows: 

 
Level Criteria 

QL-1 A single IROFS that prevents or mitigates a high consequence event. 
 

QL-2 Where two or more IROFS are credited to prevent or mitigate a high consequence event; 
or any single IROFS that prevents or mitigates an intermediate consequence event. 
 

QL-3  Any item other than QL-1 and QL-2; QL-3 items are controlled in accordance with 
standardized commercial practices. 
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The CM Program implementing procedures provide a management system to evaluate, 
implement and track each change to the plant, structures, processes, systems, equipment, 
components, computer programs, and activities of personnel.  Procedures are utilized to ensure 
that the following items are addressed, in accordance with 10 CFR 70.72(a)(1) through (6), prior 
to implementing any change: 

 
 The technical basis for the change; 

 
 Impact of the change on safety and health or control of licensed material; 

 
 Revisions, if required, to existing operating procedures, including any necessary 

training or retraining before operation; 
 
 Authorization requirements for the change; 

 
 For temporary changes, the approved duration (i.e., expiration date) of the change; and 

 
 The impacts or modifications to the ISA, ISA Summary, or other safety program 

information that is part of this application. 
 

11.1.1.2  Key Program Responsibilities 
 
The following responsibilities are identified by the responsible ACP manager and 

functional area: 
 

11.1.1.2.1  Engineering Manager  

Engineering  

 Manages the CM Program. 

 Is the plant Design Authority (DA) responsible for: 

 Establishing the design requirements; 
 

 Ensuring design output information (documents and data) appropriately and 
accurately reflects the design input; and  

 
 Maintaining the plant’s ISA and ISA Summary. 

 
 Performs design/modification processes that implement the design control and design 

change control requirements established in the Quality Assurance Program 
Description (QAPD) for the American Centrifuge Plant, which includes controls for 
design inputs, design verification (including analysis software), design changes, 
design interfaces and design documentation and records. 
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 Manages the Temporary Change Process. 

 Identifies and defines IROFS as part of the ISA process. 

 Performs reviews of facility changes in accordance with the requirements of 10 CFR 
70.72. 

 Establishes inspection and acceptance criteria for IROFS. 

 Ensures that appropriate documents and procedures are updated to be consistent with 
modifications. 

 Issues the documentation that defines boundaries for IROFS in the CM Program. 

 Establishes and maintains a controlled database for IROFS information. 

 Assists in work package preparation and identification of post-maintenance test 
requirements to assure that the critical design characteristics of IROFS are satisfied. 

Records Management and Document Control  

 Develops and operates a Records Management and Document Control (RMDC) 
program that controls and issues designated documents and acts as the repository with 
retrieval capabilities for controlled documents and records necessary to maintain the 
plant’s design history. 

 Maintains an index of documents and software that are required to be controlled. 

 RMDC is described in Section 11.7 of this license application. 

11.1.1.2.2  Procurement Manager  
 

 Develops procedures in accordance with the QAPD for procurement and control of 
items. 

 Purchases IROFS and replacement parts only from authorized vendors and in 
accordance with the requirements and technical specifications as identified by the 
Engineering Organization. 

 Ensures that only accepted IROFS are stored and issued for work. 

 Maintains items in a manner that complies with Engineering issued requirements. 

11.1.1.2.3  Operations Manager  

 Ensures modifications are not made to a design or operational configuration without 
proper review and approval. 
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 Ensures pre-operational tests/checks, operational, post maintenance tests/checks and 
post-modification tests are performed and documented to assure IROFS are operating 
as intended. 

 Ensures work requests or other authorizations are issued prior to maintenance, testing, 
or modification activities. 

 Ensures the occurrence of tests, calibrations, and maintenance activities are recorded. 

 Ensures approved procedures are used for operations involving the replacement or 
adjustment of IROFS. 

11.1.1.2.4  Maintenance Manager  
  

 Develops and implements procedures to execute a work control process which 
provides for: 

 Verification of data, performance or documentation where specified by the DA; 
and 

 
 Documentation of material used to ensure design specifications are met. 

 
 Ensures maintenance personnel are knowledgeable of requirements for working on 

IROFS. 

 Performs work on IROFS only after receiving issuance of an approved maintenance 
work package. 

 Ensures modifications are not made to a design or operational configuration without 
proper review and approval. 

 Identifies and transmits completed work packages for IROFS to RMDC in a timely 
manner. 

Maintenance is described in Section 11.2 of this license application. 

11.1.1.2.5  Production Support Manager  

Procedures 

The Procedures process is described in Section 11.4 of this license application.  A 
procedures control program is utilized to ensure technical, operations, maintenance, and 
administrative procedures used to apply the CM Program processes are properly developed, 
reviewed, approved, revised, and controlled. 
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Training 
 
 Provides technical training support to plant personnel who are relied upon to operate, 

maintain, or modify IROFS. 

 Provides training support to Engineering, Operations, and Maintenance personnel to 
ensure training is updated as a result of changes to the plant. 

Training and Qualification is described in Section 11.3 of this license application. 
 

11.1.1.2.6  Quality Assurance Manager  
  

 Assists in the development and implementation of the acceptance process to assure 
that the critical design characteristics are satisfied for non-commercial grade IROFS. 

 Assists in the acceptance process for commercial grade IROFS. 

 Verifies that DA supplied acceptance criteria are met and that accepted items are 
appropriately identified. 

 Establishes a program for in-process inspection of maintenance work packages in 
accordance with acceptance criteria contained in maintenance procedures or provided 
by the DA to assure that the critical design characteristics of IROFS are satisfied. 

 Conducts audits and surveillances of processes that implement the CM Program, as 
specified by the QAPD. 

 Audits vendors and suppliers in accordance with the QAPD. 

11.1.2  Design Requirements 

 Design requirements are developed to support safety functions, environmental impact-
oriented functions, and mission-based functions.   

 IROFS are identified in the ISA Summary.  Design requirements for IROFS or for 
other systems or components required to meet the baseline design criteria (BDC) as 
defined in 10 CFR 70.64 are developed in accordance with 10 CFR 70.64. 

 
 Other systems or components that support environmental impact-oriented functions 
and mission-based functions are identified in System Requirements Documents 
(SRDs). 

 
 The design requirements to support the IROFS and other systems or components are 

developed by the Engineering Organization and documented in Design Criteria 
Documents for each plant/system.  Prior to approval, these documents are reviewed to 
determine their adequacy, accuracy, and completeness.   
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 The DA approves Design Criteria Documents. 

 After approval by the DA, the Design Criteria Documents and the ISA Summary, as 
well as Design Basis Documents, plant SRDs, and as-built drawings and 
specifications, provide the baseline configuration for the plant. 

 Changes to any design basis or design requirements are modifications that are 
controlled by the change control process described in Section 11.1.4 of this license 
application. 

 The Design Criteria Documents are controlled documents.  When modifications result 
in changes to these documents, the changes are controlled in accordance with the 
RMDC requirements described in Section 11.7 of this license application. 

11.1.3  Document Control 

Procedures, documents, and records control programs provide for centralized control and 
issuance of documents necessary for the maintenance of the ACP configuration and provide a 
repository for records to verify this maintenance.  RMDC requirements are described in Section 
11.7 of this license application. 
 
11.1.3.1  Procedures 

 
The procedure control program assures that procedures are generated, reviewed, 

approved, and distributed in a controlled manner.  Section 11.4 of this license application 
describes the procedure control program. 

 
11.1.3.2  Records Management and Document Control 
 
 A document control program ensures that changes to approved and controlled documents 
are: 
 

 Issued in a timely manner; 
 
 Distributed to controlled copy holders; and  

 
 Maintained available to support daily work activities. 

 
 Controlled documents, in support of the CM Program, are identified in the procedures 
that require generation of the documents.  RMDC personnel maintain an index of documents that 
are required to be controlled.  The documents include, but are not limited to, such documents as: 

 
 Procedures addressing activities affecting IROFS 
 
 Design documents (e.g., drawings, analyses, and calculations) 
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 The IROFS database change records 
 
 Engineering specification data sheets, which include the technical requirements, 

vendor data requirements, and the commercial grade dedication requirements 
 
 The ISA Summary and other hazard analyses 
 
 Procedures and plans addressing emergency operating and response plans 
 
 Records to support maintenance and verification of the plant configuration such as: 
 

 Design modification packages 
 

 Acceptance records for receipt of material, shop and field inspection of work 
processes supporting maintenance, repair, and testing records 

 
 Maintenance, repair, and modification construction and installation work 

packages 
 

 Documentation used by Operations to record verification and test data 
 

The RMDC Program is described in Section 11.7 of this license application. 
 
11.1.4  Change Control 
 

  In accordance with 10 CFR 70.72, USEC Inc. (USEC) may make changes to the plant, 
structures, processes, systems, equipment, components, computer programs, and activities of 
personnel, without prior U.S. Nuclear Regulatory Commission (NRC) approval, if the change: 

 Does not: 

 Create new types of accident sequences that, unless mitigated or prevented, would 
exceed the performance requirements of 10 CFR 70.61 and that have not previously 
been described in the ISA Summary; or  

 
 Use new processes, technologies, or control systems for which the licensee has no 
prior experience. 

 
 Does not remove, without at least an equivalent replacement of the safety function, an 

IROFS that is listed in the ISA Summary; 

 Does not alter any IROFS, listed in the ISA Summary, that is the sole item preventing 
or mitigating an accident sequence that exceeds the performance requirements of 10 
CFR 70.61; and 

 Is not otherwise prohibited by 10 CFR 70.72, a license condition, or an NRC order. 
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In accordance with the requirements of 10 CFR 70.72, the ACP implements change 
control processes for changes to the physical plant and for changes to procedures and controlled 
documents.  These processes are described in Sections 11.1.4.1 and 11.1.4.2 of this license 
application, respectively.  The Plant Safety Review Committee reviews appropriate changes to 
the ACP or to ACP operations, including tests and experiments, as specified in procedures.  
Procedures also specify the approval authority for the changes. 
 
11.1.4.1  Control of Changes to the Physical Plant 
 

The ACP has implemented a change control process using written procedures to control 
changes to the physical plant.  This change control process meets the requirements established in 
10 CFR 70.72 and in the QAPD.  Key elements of the change control process are described in 
the following paragraphs: 
 

 Requests for engineering assistance, after initiator's management approval, are 
forwarded to the DA for: 

 Review to determine if the proposed change is acceptable based upon scope, 
applicability, justification, and/or technical merit; 

 
 Engineering approval; and 

 
 Disposition and assignment to the appropriate Engineering discipline. 

 
 Construction Project requests for plant modifications, additions, or changes have a 10 

CFR 70.72 review performed to determine if the change can be made without prior 
NRC approval.  Information utilized in the 10 CFR 70.72 review includes the 
following, as appropriate: 

 SRDs; 
 
 Conceptual design descriptions; 

 
 Drawings/specifications; and 

 
 Other documentation providing a project description. 

 
 Modifications (permanent and temporary) are evaluated, as appropriate, for any 

required changes or additions to the plant's procedures, personnel training, testing 
programs, or the ISA Summary.  Modifications are also evaluated, as appropriate, for 
potential radiation exposure, nuclear criticality safety (NCS), and worker safety 
requirements and/or restrictions.  Other areas of consideration in evaluating 
modifications may include:  modification costs, similar completed modifications, QA 
aspects, potential equipment availability or maintainability concerns, constructability 
concerns, environmental considerations, and human factors. 
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 Critical repair parts for IROFS are identified during the design process. 

 Proposed plant changes receive an independent, technical review that considers the 
technical feasibility and merit of the proposed change and the identification of 
appropriate interfaces for inclusion in the change package (e.g., procedures, training, 
safety). 

A final review prior to release for operation is conducted which verifies that: 

 The safety analysis documentation is complete and approved 
 

 Operational procedure changes, if required, are completed and other supporting 
procedure changes have been initiated 
 

 Operational training and qualification changes, if required, have been completed 
 

 Design changes are completed and any as-built changes are identified and approved 
 

 Document changes, if required, are completed 
 

 For temporary changes, the change duration is documented and the modified 
equipment tagged 

 
 Post-modification testing has been successfully completed  

 
 Appropriate approvals have been obtained 

 

11.1.4.2  Control of Changes to Procedures and Controlled Documents 

Changes to procedures and controlled documents are controlled in accordance with the 
programs described in Sections 11.4 and 11.7 of this license application, respectively. 
 
11.1.5  Assessments 

 
The CM Assessment Program systematically evaluates the development and effective 

implementation of the CM Program processes.  It assesses the adequacy of the implementation of 
administrative requirements, the configuration of items, and their documentation.  The CM 
Assessment Program includes both initial and periodic assessments.  Both document assessments 
and physical assessments (system walk downs) are conducted periodically to confirm the 
adequacy of the CM function. 

 
Initial assessments of the CM program are performed during readiness reviews of the 

ACP.  The initial assessment provides for field verification of design requirements and design 
documentation, verification of procedures, and verification of training. 
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Periodic assessments of the CM Program are performed as part of the commitments 
contained in Section 11.5 of this license application and the QAPD. 

 
Any deficiencies or recommendations for programmatic improvements are identified, 

documented, and addressed in accordance with the requirements established in the ACP’s 
Corrective Action Program, described in Section 11.6 of this license application. 
 
11.1.6  Design Verification 
  

Many of the structures for the ACP were built by the U.S. Department of Energy (DOE) 
for the Gas Centrifuge Enrichment Plant program and are leased by USEC.  Where the ACP uses 
existing structures, systems, or components (SSCs), the plant verifies that the design and 
construction of the existing SSCs meet the system design requirements for the plant. 

 
The verification process includes: 
 
 An assessment of the SSC is conducted to compare the configuration of the SSC with 

original drawings, construction specifications, and procedures to the extent possible 
and to determine the current condition of the SSCs to the extent possible.  Where 
appropriate, system walk-downs are performed as part of the assessment.  

 The assessment results are evaluated to determine if the existing SSC fulfills the 
requirements established by the SRD.  

 If it is determined that the existing SSC does not fulfill the requirements established 
by the SRD, appropriate design changes are made so that the SSC meets design 
requirements. 

 When it is verified that the SSC, or modified SSC, meets the requirements of the 
SRD, the SSC is incorporated into the Plant and baseline configuration information 
for the SSC is incorporated into the plant baseline configuration. 

 

11.2  Maintenance 

The Maintenance Organization provides reliable and cost-effective maintenance of the 
ACP equipment.  Maintenance programs related to corrective and preventive maintenance are 
established to provide a level of inspection, calibration, repair, replacement, and testing that 
ensures each IROFS will be available and reliable to perform its intended function. 
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11.2.1  Maintenance Organization and Administration 
 
The Maintenance Organization has policies, procedures, and programs that establish 

requirements and standards related to maintenance of plant equipment.  These policies, 
procedures, and programs address: 

 
 Personnel qualification and training 

 
 Design/work control 

 
 Corrective maintenance 

 
 Preventive maintenance 

 
 Surveillance/monitoring 

 
 Post-maintenance testing 

 
 Control of measuring and test equipment 

 
 Equipment/work history 

 
These requirements and standards are established for compliance with the QA and 

configuration management programs.  Effective implementation and control of maintenance 
activities are achieved through application of these standards that are periodically reviewed and 
assessed for compliance. 

 
The Maintenance Manager is responsible for the overall coordination and management of 

the organization to provide safe and efficient performance during maintenance of plant 
equipment. 

 
Maintenance Supervisors are responsible for execution of maintenance on equipment.  

These responsibilities include: 
 

 Supervision of craft personnel 
 
 Coordination with support groups 

 
 Ensuring that maintenance activities are appropriately planned in accordance with the 

work control process 
 
 Qualification of personnel assigned to perform maintenance on equipment 

 
 Review of work practices by craft for compliance with maintenance and plant safety 

procedures 
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Craft personnel are responsible for: 
 
 Compliance with safety procedures while performing maintenance 

 
 Compliance with maintenance procedures while performing maintenance 

 
 Completion of documentation related to the maintenance activity 

 
11.2.2  Personnel Qualification and Training 

 
The selection and qualification of personnel in the Maintenance Organization is 

documented and implemented through procedures.  Qualification requirements are established 
for craft maintenance positions. 

 
Qualification requirements for craft positions are established specific to each 

classification.  Entrance examinations are administered to establish the level of knowledge of 
each candidate in the related field.  Employees are required to successfully complete classroom 
and on-the-job training programs.  An analysis of the responsibilities of each classification is 
performed to establish the content and type of training required for the position.  This review 
considers each of the activities performed by each classification and the importance of that 
activity to safe operation of the ACP and maintenance of IROFS.  Consideration is also given to 
the complexity of the activity, frequency performed by maintenance personnel, and the 
consequences if an error is made during the evolution.  Skill-of-the-craft and availability of 
procedures or other approved technical documents that direct performance of the maintenance 
activity is also considered as part of this task analysis. 

 
Contractors that work on or are performing activities that could affect IROFS follow the 

same maintenance guidelines as maintenance personnel.  In addition, a member of the ACP 
organization provides oversight of contractor activities. 

 
 

11.2.3  Design/Work Control 
 
Maintenance of ACP equipment is performed in a manner that maintains the documented 

configuration of plant systems.  Prior to modification of systems, it is necessary to complete 
actions required by Section 11.1 of this license application.  A work control process establishes 
the necessary control, review, and approval process to maintain the documented configuration of 
ACP systems. 

 
The need for maintenance is identified when an equipment owner initiates a request for 

work or by the generation of preventive maintenance (PM) tasks or surveillances.  The activity 
described by the request is evaluated to determine the class of work specified for the item 
requiring maintenance.  The Engineering Organization classifies plant equipment to a specific 
QL.  QLs are established in accordance with the equipment’s relation to safety as determined by 
the ISA.  Additional information regarding the graded approach taken to determine the QL of an 
item is found in Section 11.1 of this license application and in Section 2.0 of the QAPD. 
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The QL of an item requiring maintenance establishes the level of planning, extent of 

reviews, and approval required to perform the maintenance task.  A work package is developed 
to direct and document maintenance activities involving QL-1 and QL-2 items.  Work packages 
contain, as a minimum, a task description, approved work instructions or procedure, post-
maintenance tests and equipment history documentation.  The package contents may also include 
equipment drawings, vendor manuals, and safety permits.  Compensatory actions are established 
prior to an IROFS being removed from service for maintenance. 

 
Minor maintenance is defined as maintenance actions for simple deficiencies on 

electrical, instrument, and mechanical components or parts where several conditions are met: 
 
 The work does not affect the safety-related function of the component. 

 
 Material substitution will not be involved. 

 
 Disassembly, which impairs the function of the component or part, will not be 

required. 
 

 Welding will not be performed on equipment. 
 
 A safety tag (lock-out/tag-out) will not be required. 

 
 The work performed is of such a minor nature that written procedures or instructions 

are not required.  However, if a procedure or instruction does exist, it may be used for 
reference. 

 
 The work performed does not require post-maintenance testing. 

 
 The work performed is of a simple nature such that detailed planning is not required. 

 
Minor maintenance may be performed on equipment classified as QL-3.  Such activities 

can normally be considered within the skill and training of the craft.  These minor maintenance 
activities do not require work instructions, procedures, or development of a work package.  A 
QL-3 work package is required when the maintenance activity would result in a change to or 
creation of a quality record or a change to the configuration of the system or for a complex 
evolution, even though working on a non-safety system. 

 
The planning process addresses support required of other ACP organizations.  The repair 

and/or replacement of IROFS are performed with like-for-like parts or substitute parts approved 
by the Engineering Organization.  Modifications to ACP systems may only be performed 
following evaluation and approval of the Engineering Organization. 

 
The work package to perform the maintenance activity is reviewed and approved by the 

appropriate disciplines.  Appropriate technical and safety reviews and approvals are performed.  
At a minimum, review and approval of a representative from maintenance and the equipment 
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owner is required before a work package can be used to perform maintenance on ACP 
equipment.  The Engineering Organization is required to review and approve work packages 
created for maintenance of QL-1 and QL-2 items and packages developed for modification of 
ACP systems. 

 
Maintenance activities are scheduled through an established work control process.  The 

equipment owner establishes priorities for maintenance in his/her area of responsibility.  A 
schedule is created and published which establishes a date for execution of the maintenance 
activity.  The work is scheduled in advance to accommodate completion of the planning process.  
The process accommodates emergent, high priority work.  Operations authorizes the 
performance of maintenance and removal of an IROFS from service.  Operations is also 
responsible for ensuring safe operations during removal of IROFS from service, including 
establishing any necessary compensatory measures.  Operations is notified upon completion of 
maintenance activities. 

 
The work control process provides configuration control of ACP equipment.  This 

process requires an evaluation for availability of: 
 
 Qualified personnel to perform the maintenance; 

 
 Approved work instructions and/or procedures; 

 
 Approved parts or substitutes; 

 
 Drawings; and 

 
 Safety permits. 

 
Other documentation related to the maintenance activity may be included in the package. 
 

11.2.4  Corrective Maintenance 
 
Corrective Maintenance is the action to check, troubleshoot, and repair equipment that 

has degraded or failed.  The identification, prioritization, planning, and scheduling of corrective 
maintenance activities are accomplished following the work control process described in Section 
11.2.3 of this license application.  Corrective actions are performed to remediate unacceptable 
performance deficiencies in an IROFS and to eliminate or minimize the recurrence of these 
deficiencies. 

 
11.2.5  Preventive Maintenance 

 
Preventive Maintenance (PM) is the activity performed on a periodic basis to prevent 

failures, facilitate performance, and maintain or extend the life of equipment.  PMs help ensure 
that QL items are available to perform their function and are reliable.  The bases for PM tasks are 
developed through a review of manufacturer recommendations, available industry standards, and 
historical operating information, where available.  The rationale for any deviations from industry 
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standards or manufacturer’s recommendations is documented.  PMs are included in the work 
control process to facilitate planning, scheduling, and execution of these tasks.  The 
identification, prioritization, planning, and scheduling of preventive maintenance activities are 
accomplished following the work control process described in Section 11.2.3 of this license 
application. 

 
Establishment of a PM task is coordinated by engineering and maintenance and requires 

input from various disciplines within the Engineering Organization, as well as operations and 
maintenance personnel, as appropriate.  The formal documented bases for the tasks are 
developed, evaluated, and approved by the Engineering Organization.  PM tasks may be 
changed, new tasks added or deleted, and recommendations made by operations, maintenance, or 
engineering personnel.  Changes to tasks may be warranted as a result of a review of a system’s 
performance.  Feedback from PM, corrective maintenance, and incident investigations is used, as 
appropriate, to modify the frequency or scope of a PM activity.  Specifically, preventive 
measures to alleviate premature failure may be added to the PM activity, or a reduction in 
frequency of a particular PM due to as-found conditions indicating that the PM is occurring more 
often than necessary, may be initiated. 
 

11.2.6  Surveillance/Monitoring 
 
Surveillances and monitoring at specified intervals are performed to verify the proper 

operation of IROFS and to measure the degree to which IROFS meet performance specifications.  
These surveillances are in the form of performance checks, calibrations, tests, and/or inspections.  
The ISA Summary identifies the IROFS that are credited to be available and reliable to perform 
their design function for mitigation of credible events.  The Surveillance Program provides a 
periodic check of the ability of these IROFS to perform their design safety function when called 
upon to do so.  The Surveillance Program design adheres to the 10 CFR 70.64, Inspection, 
Testing, and Maintenance Baseline Design Criteria. 

 
Surveillances are included in the work control process to permit timely planning, 

scheduling, establishment of system or plant conditions, execution of the activity, and creation of 
documentation that identifies the results of the surveillance.  The established frequencies are 
determined by the IROFS degree of safety importance.  The results of surveillance activities are 
trended to support the determination of performance trends for IROFS.  When indicated by 
potential performance degradation, preventive maintenance frequencies are adjusted or other 
corrective actions taken as appropriate. 

 
11.2.7  Functional Testing 

 
A post-maintenance testing (PMT) program is established to provide assurance QL items 

that require a work package will perform their intended function following maintenance 
activities.  This test confirms that the maintenance performed was satisfactory, the identified 
deficiency has been corrected, and the maintenance activity did not adversely affect the 
reliability of the QL item.  This test is performed with acceptable results prior to return of the 
equipment for service. 
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PMT requirements are developed and included in work packages during the work 
planning process.  The Engineering Organization may provide support to the Operations and 
Maintenance Organizations in identifying PMT requirements.  The PMT meets applicable codes 
and technical requirements and specifies acceptance criteria.  The results of the PMT are 
documented and retained in the work package with other documentation generated during the 
maintenance evolution. 

 
11.2.8  Control of Measuring and Test Equipment 

 
Maintenance programs include control of measuring and test equipment (M&TE) used 

during maintenance of ACP equipment.  These programs require M&TE to be properly 
controlled, calibrated and adjusted, if necessary, at specified periods.  The following are 
elements of the M&TE Control Program: 

 
 M&TE is assigned a unique identifier 

 
 Calibration intervals are defined 

 
 M&TE is labeled to identify calibration/certification status 

 
 An M&TE inventory is maintained 

 
 M&TE determined to be out of tolerance during calibration is identified and an 

investigation conducted of equipment use since the previous calibration 
 
 Calibration records are retained  

 
 Control and storage requirements are defined for M&TE 

 
Standards used for calibration of M&TE have the required accuracy, range and stability 

for the application.  These standards are certified and traceable to the National Institute of 
Standards and Technology.  If no national standard exists, the bases for calibration is 
documented and approved by the Engineering Organization. 

 
Additional requirements and standards are established as necessary to ensure compliance 

with Section 12.0 of the QAPD. 
 

11.2.9  Equipment/Work History 
 
Maintenance programs include data collection in the work control process.  Maintenance 

on an IROFS requires the preparation of a work package that contains an equipment history 
form.  This form is used to collect information from the craft personnel that are performing PM 
and corrective maintenance activities on an IROFS.  The work package also contains a work-in-
progress log used to document actions taken during the maintenance activity.  This 
documentation provides information regarding the as-found condition of an IROFS.  This data is 
used to identify the need for modifications and improvements for the maintenance program, to 
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improve the reliability of an IROFS, and to ensure maintenance personnel are devoting their 
efforts to activities important to safety. 

 
The information obtained from work packages is retained in a database for historical 

reference.  The Engineering Organization may use this database to evaluate the reliability of 
IROFS.  This data, in addition to other indicators (e.g., results of incident investigations, the 
review of failure records required by 10 CFR 70.62(a)(3), and identified root causes) of item 
performance allow for a thorough review to determine if modifications to a system or a change in 
the maintenance program is necessary to ensure that IROFS are reliable and available when 
called upon.  The actual documentation generated at the time of the maintenance evolution is 
retained in the work package and is controlled according to RMDC program practices. 

 
 

11.3  Training and Qualification 
  

The Training and Qualification program is designed to ensure that those personnel who 
perform activities relied on for safety have the applicable knowledge and skills necessary to 
design, operate, and maintain the plant in a safe manner.  The Performance Based Training 
(PBT) methodology is used for those tasks associated with the design, modification, operation, or 
maintenance of PBT identified in the ISA Summary.  Personnel are trained and tested as 
necessary to ensure that they are qualified on practices important to public and worker safety, 
safeguarding of licensed material, and protection of the environment. 
  
11.3.1  Organization and Management of the Training Function 
  

The Training Manager is responsible for establishing procedures governing the 
application of the PBT methodology for the analysis, design, development, implementation and 
evaluation of the training programs. The Training Manager reports to the Production Support 
Manager.  Training personnel are assigned by the Training Manager to interface with line 
managers for training development and implementation. 

 
Instructors and subcontractors hired to develop training materials have ready access to 

designated subject matter experts (SMEs) who assist them when developing training materials.  
Training program materials are reviewed and approved by SMEs, training, and line management 
prior to implementation. 
 
 The functional organization managers are responsible for defining the job-specific 
training needs and ensuring completion of training and qualification for personnel within their 
organization.  Training attendance is tracked by training and line management.  The training 
group notifies line management of personnel who have not successfully completed initial 
training or who are past due for identified continuing training.  Line management is responsible 
for placing work restrictions or removing employees from duty where training is deficient. 
 

Workers relied upon to design, operate, or maintain IROFS are trained and evaluated for 
qualifications prior to assignment of these duties.  Initial training contains the classroom and on-
the-job training (OJT) necessary to provide an understanding of the fundamentals, basic 
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principles, systems, procedures, and emergency responses involved in an employee's work 
assignments.  Initial task or duty area qualification is granted by line management based on 
successful evaluation of the employee's mastery of the learning objectives presented during the 
training.  Maintenance of qualification is contingent upon successful completion of continuing 
training and/or through satisfactory OJT evaluations. 
  

Personnel may be exempted from training as defined in training procedures.  New hires 
or position incumbents may be considered for exemption from segments of classroom training 
and OJT.  Exemptions are based on one of the following methods: 

 
 Management review of an individual's prior training records and/or job performance 

history provides information demonstrating that the individual has achieved the 
necessary required skills; or 

 
 Employee demonstrates minimum knowledge requirements by passing module 

examination in lieu of training (test-out); or 
 

 Employee demonstrates minimum skills/proficiency requirements by successfully 
completing task performance evaluations in lieu of OJT. 

   
 Training materials are linked to the CM system to provide reasonable assurance that 
design changes and modifications are accounted for in the training.  The training materials are 
matrixed to procedures such that design changes or plant modifications are analyzed by line and 
training personnel for impact on training. 
 
 Training attendance records, examinations, employee qualification records, and program 
needs are maintained in an accurate, auditable manner to document each employee's training.  
The programmatic and individual training and qualification records are maintained in accordance 
with RMDC guidelines. 
 
 Plant functional organization managers develop and maintain a description of each 
individual’s training requirements within their organization.  These requirements are identified in 
individual Training Requirement Matrices (TRMs) approved by the line and training 
management.  The TRMs include training required by regulatory and or corporate requirements 
in addition to the applicable Performance Based Training Requirements.  Plant personnel, 
contractors, and visitors receive the following training as applicable to their position or function: 
 

 General Employee Training for persons who require unescorted access (Section 
11.3.1.1).  

 
 Security Education is provided to personnel requiring plant access (Section 11.3.1.2). 

 
 Radiation Worker Training for personnel whose job requires them to have 

unescorted access to radiological restricted areas (Section 11.3.1.3). 
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 Nuclear Criticality Safety Training for personnel who handle or manage the 
handling of fissile material and work within Fissile Material Operations Areas 
(Section 11.3.1.4). 

 
 Environmental, Safety, and Health Training for those persons who have training 

requirements defined by laws and regulations (as defined in Section 11.3.1.5). 
 
 Operations and Maintenance Personnel Training for those persons relied upon to 

operate or maintain IROFS.  This training includes the operations and maintenance 
first line supervisors. (Section 11.3.1.6). 

 
 Operations Analysis Engineer Training for those persons who make operational 

decisions, review process equipment operational parameters, and establish equipment 
settings (Section 11.3.1.7). 

 
 System Engineer Training for those persons who review design modifications to 

IROFS (Section 11.3.1.8). 
 

 Nuclear Criticality Safety Engineer/Specialist Training for those persons who 
perform the Nuclear Criticality Analyst functions described in Chapter 5.0, Nuclear 
Criticality Safety, of this license application (Section 11.3.1.9). 

 
 Health Physics Technician Training for those persons responsible for the evaluation 

of radiological conditions in the plant and the implementation of the necessary 
radiological safety measures identified in Chapter 4.0, Radiation Protection, of this 
license application (Section 11.3.1.10). 

 
 Laboratory Technician Training for those persons who work in the laboratory 

technician classification (Section 11.3.1.11).  
 

 Fire Protection and Emergency Management Training for those persons identified 
in the Emergency Plan for the American Centrifuge Plant (Section 11.3.1.12). 

 
 Visitor Site Access Orientation is provided for plant visitors who are escorted.  It 

utilizes self-study of an orientation handbook and covers the following general 
information: 

 
 Driving Rules 
 Compliance with postings and signs 
 Use of eye, head, hearing, and respiratory protection 
 Emergency Phone Numbers 
 Radiological protection concerns 
 Emergency Preparedness 
 Security requirements and limitation of access and items prohibited 
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11.3.1.1  General Employee Training 
 

General Employee Training (GET) provides awareness level training on the hazards and 
proper response to alarms that a person may encounter.  It is required for personnel having 
unescorted access to the plant.  GET includes the following subject areas: 
 

 General Employee Radiological Safety 
 
 NCS 

 
 General Topics 

 
 Hazard Communication 

 
 Emergency Preparedness 

 
11.3.1.1.1  General Employee Radiological Safety 

 General Employee Radiological Training covers the individual’s responsibilities for 
maintaining exposures to radiation and radioactive materials in accordance with the as low as 
reasonably achievable (ALARA) philosophy.  This training reviews natural background and 
manmade sources of radiation, the whole body radiation dose limit for non-radiological workers, 
the potential biological effects from chronic radiation doses, embryo and fetus protection, 
ALARA concepts and practices, and methods used to control radiological materials and 
contamination.  If a person requires unescorted access to a radiological restricted area, additional 
radiological safety training is provided as discussed in Section 11.3.1.3 of this license 
application. 

11.3.1.1.2  Nuclear Criticality Safety 
 

An overview of the NCS program is provided.  The training emphasizes the prevention of 
accidental nuclear criticality, describes the hazards and risks of a nuclear criticality accident, 
explains NCS responsibilities, and teaches the proper response to a nuclear criticality alarm. 

 
Additional NCS training based on American National Standards Institute 

(ANSI)/American Nuclear Society (ANS) ANSI/ANS-8.20-1991, American National Standard 
for Nuclear Criticality Safety Training, is provided for personnel who handle or manage the 
handling of fissile material and work within Fissile Material Operations Areas. 
 
11.3.1.1.3  General Topics 
 

General Topics include a general overview of:  (1) health and safety awareness programs; 
(2) the employee's rights and responsibilities and the employer's duties as defined by laws and 
regulations; and (3) use of procedures and conduct of operations. 
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11.3.1.1.4  Hazard Communication 
 

The purpose of this awareness-level training is to inform personnel that hazardous 
chemicals are present in the work place and to help them understand the function of warning 
labels and signs, Material Safety Data Sheets, and the written Hazard Communication Program. 
 

Additional chemical safety training is provided to those personnel who handle or 
supervise the handling of hazardous chemicals identified in Chapter 6.0, Chemical Process 
Safety, of this license application. 
 
11.3.1.1.5  Emergency Preparedness 
 

This training introduces personnel to basic Emergency Plan elements including:  (1) 
emergency plan safety objectives and priorities; (2) ways to report emergencies; (3) recognition 
and correct responses to plant alarm signals; (4) evacuation guidelines for radiological and non-
radiological emergencies; (5) personnel accountability procedures; (6) fire extinguisher 
familiarization; and (7) personnel responsibilities during emergencies. 

 
11.3.1.2  Security Education 
  

Security Education briefings are described in the Security Program for the American 
Centrifuge Plant.  These include Initial Briefings, Refresher Briefings, Termination Debriefings, 
and Foreign Travel Briefings. 

  
11.3.1.3  Radiation Worker Training 
 

Radiation Worker Training is a biennial training requirement for personnel whose job 
requires them to have unescorted access to radiological restricted areas.  The training includes a 
comprehensive curriculum consisting of the following, as appropriate: 
 

 Fundamentals of atomic structure, radiological definitions, types of ionizing radiation, 
units of measurement, dose, and dose rate calculations 

 
 Biological effects of ionizing radiation including cell sensitivity and chronic and acute 

exposure 
 
 Radiation work permit applications and use 

 
 Radiation limits for occupational and non occupational workers as well as the general 

public 
 
 ALARA practices for protection from exposure to radiation or radioactive materials 

 
 Personnel Monitoring Programs in place to monitor the worker's exposure to radiation 
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 Radioactive Contamination Control to minimize and control the spread of 
contamination 

 
 Radiological Postings and Controls for familiarization with the signs and postings in 

the work area  
 
 Emergencies involving radiological material and the correct response 

 
 Chemical Toxicity of Soluble Uranium Compounds 

 
This training includes knowledge examinations and practical factor examinations of the 

personal protective equipment, personnel monitoring, and radiation measurements, if needed.  
Radiation Worker Training is reviewed and approved by the Radiation Protection Manager.  The 
extent of the course material is commensurate with the potential for exposure.  The training 
program is reviewed and evaluated every two years. 
 
11.3.1.4  Nuclear Criticality Safety Training 
 

NCS training based on ANSI/ANS-8.20-1991 is provided for personnel who handle or 
manage the handling of fissile material and work within Fissile Material Operations Areas.  This 
training is reviewed and approved by the NCS technical staff and includes a discussion of the 
following: 
 

 The fission process 
 

 Controllable factors and examples of their application at this plant 
 
 NCS postings 

 
 NCS emergency procedures 

 
 Consequences of historical criticality accidents 

 
 Personnel are trained to report defective or anomalous NCS conditions and to perform 
actions only in accordance with written, approved procedures.  Personnel are trained that unless a 
specific procedure deals with the situation, they will take no action until the NCS personnel have 
evaluated the situation and provided recovery guidance.  NCS refresher training is required every 
two years. 
 

Managers of personnel described above receive additional training on the managerial 
responsibilities relating to NCS. 
 
11.3.1.5  Environmental, Safety, and Health Training 
 
 This training covers environmental, worker safety, and health subject areas required by 
applicable local, state and federal regulations. It is provided to personnel commensurate with 
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their job assignments.  Specific modules identified as required compliance training for plant 
employees are contained in each individual’s training requirement matrix.  Some of the areas 
include:   

 
 Radiological Worker Safety 

 
 NCS 

 
 Respiratory Training 

 
 Hearing Conservation 

 
 Occupational Safety and Health Administration (OSHA) Hazard Communication 

 
 Hoisting and Rigging 

 
 Mobile Equipment Operations 

 
 Lockout/Tagout Work Permits 

 
 Safety and Health Work Permits 

 
 Resource Conservation and Recovery Act for Hazardous Waste Generators 

 
 OSHA Hazardous Waste Operations and Emergency Response Standard  

 
 Personal Safety  

 
 Spill Prevention Control and Countermeasure Plan 

 
11.3.1.6  Operations and Maintenance Personnel Training 
 
 Training is designed, developed, and implemented to assist plant employees in gaining an 
understanding of applicable fundamentals, procedures, and practices specific to the plant.  It is 
also used to develop the skills necessary to perform assigned work in a safe manner.  If a task is 
identified to operate or maintain an IROFS, then the PBT methodology is used.  Initial and 
continuing training is provided for the following operations and maintenance job categories 
relied on to operate and/or maintain IROFS. 
 
11.3.1.6.1  Operations Technician 
 
 This program is designed for personnel who monitor and operate centrifuge feed, 
withdrawal, product, equipment and supporting systems. They operate systems necessary to 
support the plant, perform integrated system testing, execute valving orders, adjust equipment 
settings, start-up, and shutdown equipment.  The Operations Technician also assemble, transfer, 
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install, repair, and test centrifuge machines.  The Operations Technician training and 
qualification program is separated into three sequential phases: 

 
 Phase I provides classroom training on basic fundamentals and consists of the 

following: Centrifuge Operations Orientation; Uranium Enrichment Technology; 
Operating Principles and Theory of Centrifuge Equipment; Process Control; and 
Process Support Systems. 

 
 Phase II provides classroom and OJT on the design, assembly, transport, and repair of 

centrifuge machines.  
 

 Phase III provides classroom and OJT on the IROFS identified in the ISA Summary; 
NCS limits and controls; equipment operations; support systems; and normal, off-
normal, and emergency operating procedures for the plant. 

 
11.3.1.6.2  American Centrifuge Plant Operations Supervisor  
    
 This program is designed for personnel who supervise the Operations Technician and 
make operational decisions during normal, off normal, and emergency operations.  The 
Operations Supervisor is the senior person on shift and directs equipment start-up, shutdown, 
and changes in system alignments. The Operations Supervisor training and qualification 
program is separated into four sequential phases: 

 
 Phase I provides classroom training on basic fundamentals and consists of the 

following: Centrifuge Operations Orientation; Uranium Enrichment Technology; 
Operating Principles and Theory of Centrifuge Equipment; Process Control; and 
Process Support Systems. 
 

 Phase II provides classroom and OJT on the design, assembly, transport, and repair of 
centrifuge machines.  

 
 Phase III provides classroom and OJT on the IROFS identified in the ISA Summary; 

NCS limits and controls; operations; support systems; and normal, off-normal, and 
emergency operating procedures for the plant. 

 
 Phase IV provides classroom and OJT on the supervisory roles and responsibilities for 

the safe operation of the plant. 
 

11.3.1.6.3  Centrifuge Support Mechanic 
 
  This program is designed for maintenance personnel who service and repair computers, 
programmable controllers, and electrical, electronic, and pneumatic support systems and 
components.  The Centrifuge Support Mechanic training and qualification program is separated 
into three sequential phases: 
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 Phase I provides classroom training on Centrifuge Operations Orientation and 
Operating Principles and Theory of Centrifuge Equipment. 

 
 Phase II provides classroom and OJT on the plant electrical, instrument, and 

electronic control systems and components. 
 

 Phase III provides classroom and OJT on maintenance procedures, programs, and 
practices. 

 
11.3.1.6.4  Centrifuge Maintenance Mechanic 
 
  This program is designed for maintenance personnel who install, remove, repair, and 
service mechanical equipment and systems in the field and in shop locations.  The Centrifuge 
Maintenance Mechanic training and qualification program is separated into three sequential 
phases: 

  
 Phase I provides classroom training on Centrifuge Operations Orientation and 

Operating Principles and Theory of Centrifuge Equipment. 
 

 Phase II provides classroom and OJT on the plant mechanical systems and 
components. 

 
 Phase III provides classroom and OJT on maintenance procedures, programs, and 

practices. 
 
11.3.1.6.5  Centrifuge Maintenance Supervisor 
 
 This program is designed for the supervisors of the Centrifuge Maintenance and Support 
Mechanics.  The Centrifuge Cascade Maintenance Supervisor training and qualification program 
is separated into four sequential phases: 

  
 Phase I provides classroom training on Centrifuge Operations Orientation and 

Operating Principles and Theory of Centrifuge Equipment. 
 

 Phase II provides classroom and OJT on the plant mechanical, electrical, instrument, 
and electronic control systems and components. 

 
 Phase III provides classroom and OJT on maintenance procedures, programs, and 

practices. 
 

 Phase IV provides classroom and OJT on the supervisory roles and responsibilities for 
the safe operation of the plant. 
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11.3.1.7  Operations Analysis Engineer Training 
 
 Operations Analysis Engineer training is provided to those persons, who review process 
equipment operational parameters, analyze the data and determine equipment settings. The 
Operations Analysis Engineer is an advisor to the Operations Supervisor concerning plant 
operational decisions.  The Operations Analysis Engineer has as a minimum a bachelor’s degree 
in engineering or the physical sciences or equivalent technical experience, and three years of 
nuclear experience.  The training is based on a review of job analysis data, training requirements 
for specific systems, and existing training materials. 
 
11.3.1.8  System Engineer Training 
 

System Engineer training is provided to those persons who provide engineering support 
and review of the design and modifications of IROFS.  System Engineers are responsible for 
reviewing design proposals and modifications; ensuring that the appropriate documents and 
procedures are updated to be consistent with modifications; and assisting in work control 
preparation and identification of post-maintenance test requirements for IROFS.  The System 
Engineer has as a minimum a bachelor’s degree in engineering or the physical sciences or 
equivalent technical experience, and three years of nuclear experience.  The training is based on 
a review of job analysis data, training requirements for specific systems, and existing training 
materials. 
 
11.3.1.9  Nuclear Criticality Safety Engineer Training 
 

NCS personnel administer Nuclear Criticality Analyst training and qualification.  
Training is based on ANSI/ANS-8.20-1991 and ANSI/ANS-8.19-1996, Administrative Practices 
for Nuclear Criticality Safety.  NCS procedures define educational and experience prerequisites, 
along with required training courses and OJT activities to be completed prior to qualification. 
 
11.3.1.10  Health Physics Technician Training 
 
 Health Physics support training and qualification is administered in accordance with 
guidelines provided in the Training Development and Administrative Guide (TDAG) for Health 
Physics Technicians.  It utilizes the performance based training methodology and applies to those 
individuals, both plant and contractor, who are engaged in the evaluation of radiological 
conditions in the plant and the implementation of the necessary radiological safety measures as 
they apply to nuclear plant workers and members of the general public. 
 
11.3.1.11  Laboratory Technician Training 
 
 Laboratory support training and qualification is administered in accordance with the 
guidelines set down in the TDAG for the Laboratory and Technician Training Program.  The 
training utilizes the performance based training methodology.  Training is provided in the areas 
of Laboratory Controls and Standards, Mass Spectrometry, Process Services, Chemical 
Technology, Uranium Sampling, and Uranium Analysis. 
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11.3.1.12  Fire Protection and Emergency Management Training 
 
11.3.1.12.1  Fire Protection Training 
 

State certification requirements provide the basis for firefighter training programs. 
Emergency medical response personnel meet requirements for state certification as emergency 
medical technician (these are usually also firefighters).  Qualified instructors provide a range of 
classroom and hands-on training to maintain standards of performance for response personnel. 
Training needs are reviewed annually and the training program modified to meet identified 
needs.  Drills are conducted quarterly, as part of the Emergency Plan training. 
 
11.3.1.12.2  Emergency Management Training 
 
 Training is conducted in the areas of: 
 

 General Emergency Plan training  
 
 Specialized Emergency Plan training for the Emergency Response Organization  

 
 Off-site Emergency Management training  

 
Emergency Management drills and exercises are conducted to develop, maintain, and test 

the response capabilities of personnel, facilities, equipment, and training. 
 
11.3.2  Analysis and Identification of Functional Areas Requiring Training 
 

A needs/job analysis is used to identify the tasks affecting worker or public safety, 
safeguards of regulated material, or protection of the environment as identified in the ISA 
Summary.  The analysis is conducted with applicable program area SMEs and training 
personnel.  The training programs for the following plant job positions/worker classifications are 
based on a needs/job analysis: 
 

 Operations Technician 
 
 Operations Supervisor  

 
 Centrifuge Maintenance Mechanic 

 
 Centrifuge Support Mechanic 

 
 Centrifuge Maintenance Supervisor 

 
 Operations Analysis Engineer 

 
 System Engineer 
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 NCS Engineer 
 

 Health Physics Technicians 
 
 Laboratory Technicians 

 
The plant-specific task list is developed for each of the above positions/classifications.  

The task lists are analyzed based on input from line management and SMEs, rating each task on 
degree of difficulty, importance of the task, and frequency of task performance.  From this 
analysis, the tasks are selected for training based on their rating.  The ratings are:  
 

 Overtrain - requires initial and continuing training; 
 
 Train - requires initial training; 

 
 Pre-train or just-in-time - requires training but is not taught until that specific 

knowledge or skill is needed; or 
 
 No train -formal training is not required. 

 
The tasks selected for training are matrixed to the associated procedures and training 

materials.  The matrices are reviewed and updated in conjunction with the periodic review of the 
associated procedures. 

 
Procedure changes, equipment changes, job scope changes, plant modifications and other 

changes affecting task performance are monitored and evaluated for their impact on the 
development or modification of initial and continuing training programs.  The affected training 
materials are modified or new materials developed, based on the significance of the change, and 
modifications are documented in the program files.  The training materials are updated prior to 
conducting training. 
 
11.3.3  Position Training Requirements 
 
 Plant procedures and individual TRMs delineate initial and continuing training 
requirements for employees.  The training program requirements for those positions relied on for 
safety or personnel who perform actions that prevent or mitigate accident sequences described in 
the ISA Summary, are defined in TDAGs.  The TDAGs include: 
 

 Organization and Administration Responsibilities 
 
 Trainee Selection Criteria, including the minimum educational, technical, experience, 

and physical requirements 
 
 Course Loading for Initial and Continuing Training 

 
 Test/Evaluation Guidelines 
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 Training and Evaluation Documentation Guidelines 

 
 Training Courses or Modules for Specific Qualification Areas  

 
11.3.4  Development of the Basis for Training, Including Objectives 
 

Learning objectives are established to identify the training content and to define 
satisfactory trainee performance for the task or group of tasks selected for training from the job 
analysis.  Learning objectives state the requisite knowledge, skills, and abilities the trainee must 
demonstrate.  The conditions under which the required actions take place and the standards of 
performance required of the trainee are also determined in development of the learning 
objectives.  Learning objectives are sequenced within training materials based on their 
relationship to one another. 
 

Learning objectives are documented in lesson plans and training guides and are revised as 
necessary based on changes in procedures, plant systems/equipment, or job scope. 
 
11.3.5  Organization of Instruction, Using Lesson Plans and Other Training Guides 
 

Learning objectives derived from the rated task lists are analyzed to determine the 
appropriate training setting.  Classroom lesson plans, OJT guides, or other instructional materials 
are procured or developed based on this instructional analysis and design.  Lesson plans and 
other training guides provide the guidance and structure necessary to ensure consistent delivery 
of training material from trainer to trainer and class to class.  The lesson plans and other training 
guides provide the evaluation tools necessary to ensure mastery of the learning objectives. 
 

Classroom lessons are used primarily to provide cognitive learning on the fundamentals, 
theory, basic operating and maintenance principles, individual systems, system inter-relations, 
safety requirements, and processes used in the plant. 
  

Other forms of instructional materials, such as video, computer-based training and 
self-study may be used as alternatives or supplements to classroom instruction. 
 

Classroom lesson plans, OJT guides, and other instructional materials receive technical 
reviews by designated SMEs and instructional reviews by training management as part of the 
approval process.  The responsible line and training managers approve training materials before 
issuance. 
 

Designated SMEs or technical trainers provide classroom training and/or OJT 
evaluations.  These personnel receive training and are qualified on the instructional methods and 
techniques applicable to the training setting. 
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11.3.6  Evaluation of Trainee Learning 
 

Within the job position/worker classification, training programs are logical instructional 
blocks or “modules” presented in such a manner that specific learning objectives are 
accomplished.  Trainee progress is evaluated by line and training management through a variety 
of performance demonstrations such as written examinations, oral examinations, and practical 
tests to ensure mastery of the job performance requirements or learning objectives contained in 
these modules.  Comprehensive qualification programs contain periodic evaluations of trainee 
performance.  Remediation is provided as appropriate. 

 
11.3.7  Conduct of On-The-Job Training 
 

OJT is a systematic method of providing training on job-related skills and knowledge for 
a position.  This training is conducted in the work environment and demonstrates actual task 
performance whenever practical.  When the actual task cannot be performed, the conditions are 
documented and the task may be simulated.  Applicable tasks and related procedures for each 
technical area provide the input for the OJT that is designed to supplement and complement 
training received through formal classroom or laboratory training and to ensure personnel are 
qualified to perform their assigned tasks. 
 
11.3.8  Evaluation of Training Effectiveness 
 

Systematic evaluations of training effectiveness and its relation to on-the-job 
performance are used to ensure that the training program conveys required skills and knowledge 
and to revise the training, where necessary, based on the performance of trained personnel in the 
job setting.  The student feedback of the training received and the line manager’s evaluation of 
the student's performance on the job after training is completed are utilized to determine the 
training effectiveness and areas for refinement.  Student feedback occurs at several points in the 
training program.  At the completion of training, the student evaluates the instructor and course.  
Post training evaluations of the effectiveness of training is requested from students and 
supervisors after completion of training.  Each of these evaluations is specified in plant training 
procedures. 
 
 Plant design changes, modifications, or changes in task performance are analyzed by line 
and training personnel for impact on training.  Corrective actions involving training are assigned, 
scheduled and tracked to completion.  Lessons learned, which have an impact on initial training, 
are factored into training materials prior to the delivery of the next training session. 
 

Line and training management conduct self-assessments and evaluations of the individual 
training programs.  QA auditors provide additional assessments through the audit program.  
These assessments and evaluations are used to determine training program strengths and 
weaknesses for continuous improvement of the training. 
 
11.3.9  Personnel Qualification 
 
 Personnel are selected for entry into the training and qualification programs in 
conformance with the established general employment policies.  The minimum education, 
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experience, and qualification requirements for managers, engineers, and technical professional 
staff, supervisors, technicians, and maintenance personnel are described below.  Additional 
details are provided in Chapter 2.0, Organization and Administration, of this license application. 
 
 ACP managers have, as a minimum, a bachelor’s degree in engineering or the physical 
sciences or equivalent technical experience, and four years of nuclear experience. 
 
 Engineers and other technical professional staff, who affect the design, modification, 
operation, or maintenance of IROFS identified in the ISA Summary, have, as a minimum, a 
bachelor’s degree in engineering or the physical sciences or equivalent technical experience, and 
three years of nuclear experience.  Other technical professional staff, whose actions are not relied 
upon for safety, have, as a minimum, a bachelor’s degree in engineering or the physical sciences 
or equivalent technical experience, and one year of nuclear experience. 
 
 Supervisors of technicians, maintenance personnel, and other staff whose actions are 
relied upon for safety have, as a minimum, a bachelor’s degree in engineering or the physical 
sciences or equivalent technical experience, and three years of industrial/chemical/nuclear plant 
operations, maintenance, engineering, or support experience.  Supervisors must have one-year 
supervisory experience or completion of a supervisory training course. 
 
 Plant maintenance personnel and technicians have, as a minimum, an associates degree in 
engineering or the physical sciences or equivalent technical experience, and three years of 
industrial/chemical/nuclear plant operations, maintenance, engineering, or support experience. 
 
 Construction personnel, plant technicians, maintenance personnel, and other staff whose 
actions are relied upon for safety complete the applicable training programs or have equivalent 
experience or training. 
 
11.3.10  Provisions for Continuing Assurance 
 

Continuing training and periodic requalification is provided for employees in the interest 
of promoting safety, safeguards and security, and environmental protection awareness.  
Continuing training is also provided as a means to maintain and improve job-related knowledge 
and skills and is based on the following factors: 

 
 Frequency required by regulatory agencies and national standards 

 
 Overtrain tasks identified in PBT-based programs 

 
 Training needs as determined by line management.  This includes, but is not limited 

to, nuclear criticality safety assessments, plant or system changes, component changes, 
procedure changes, lessons learned (including industry and in-house operating 
experiences, and event reports), and emergency response procedures. 
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11.3.11  References 
 

1. ANSI/ANS-8.20-1991, American National Standard for Nuclear Criticality Safety 
Training 

 
2. ANSI/ANS-8.19-1996, Administrative Practices for Nuclear Criticality Safety 

 
 

11.4  Procedures 
 
 USEC is committed to the use of approved and controlled written procedures to conduct 
nuclear safety, safeguards, and security activities for the protection of the public, plant 
employees, and the environment.  Procedures are used to ensure safe work practices and apply to 
workers, visitors, contractors, and vendors. A balanced combination of written guidance, 
craftsman skills, and work site supervision is utilized.  The procedure process utilizes a graded 
approach to provide the necessary rigor for safe plant operation, assure USEC’s commitments to 
meeting regulations and standards, and assure a balance of effective safety with practical 
efficiency in plant operations.  Activities involving nuclear material and/or IROFS are conducted 
in accordance with approved procedures. 
 
 A management controls program for procedures includes the basic elements of 
identification, development, verification, review and comment resolution, approval, validation, 
issuance, and change control, and periodic review.  These elements are outlined in a procedures 
management writer’s guide and described in implementing procedures. 
 
11.4.1  Types of Procedures 
 
 Procedures are intended to prescribe those essential actions or steps needed to safely and 
consistently perform operations and maintenance activities. Procedures that are related to the 
operation of IROFS where human actions are important and for the management measures 
supporting those IROFS are governed by the requirements of this section.  The two general types 
of procedures used at the ACP are Operating and Administrative. 
 
11.4.1.1  Operating Procedures 
 

Operating procedures are used to directly control process operations at the workstation 
and include direction for normal operations, off-normal operations, maintenance, alarm response, 
and emergency operations caused by failure of an IROFS or human error.  These procedures 
provide reasonable assurance of NCS, chemical safety, fire safety, emergency planning, and 
environmental protection.  Operating procedures contain the following elements, as applicable: 

 
 Purpose of the activity  

 
 Regulations, policies, and guidelines governing the procedure  

 
 Type of procedure 
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 Steps for each operating process phase 

 
 Initial start-up 

 
 Normal operations 

 
 Temporary operations 

 
 Emergency shutdown 

 
 Emergency operations 

 
 Normal shutdown 

 
 Start-up following an emergency or extended downtime 

 
 Hazards and safety considerations  

 
 Operating limits 

 
 Precautions necessary to prevent exposure to hazardous chemicals (resulting from 

operations with special nuclear material) or to licensed special nuclear material 
 

 Measures to be taken if contact or exposure occurs 
 
 IROFS associated with the process and their functions  

 
 The timeframe for which the procedure is valid 

 
Maintenance procedures involving IROFS for corrective and preventative maintenance, 

functional testing after maintenance, and surveillance maintenance activities describe: 
 

 Qualifications of personnel authorized to perform the maintenance or surveillance 
 
 Controls on and specification of any replacement components or materials to be used  
 
 Post-maintenance testing to verify operability of the equipment 
 
 Tracking and records management of maintenance activities 
 
 Safe work practices (e.g., lockout/tagout; confined space entry; moderation control or 

exclusion area; radiation or hot work permits; and criticality, fire, chemical, and 
environmental issues) 
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 Pre-maintenance activities require reviews of the work to be performed, including 

procedure reviews for accuracy and completeness 
 

 Steps that require notification of affected parties (technicians and supervisors) before 
performing work and on completion of maintenance work.  The discussion includes 
potential degradation of IROFS during the planned maintenance. 

 
Alarm Response Procedures provide information that identifies the symptoms of the 

alarm, possible causes, automatic actions, the immediate operator action to be taken, and the 
required supplementary actions. 

 
Off-Normal Procedures describe actions to be taken during unusual or out-of-the ordinary 

situations. 
 
Emergency Operating Procedures direct actions necessary to mitigate potential events or 

events in progress that involve needed protection of on-site personnel; public health and safety; 
and the environment. 
 

11.4.1.2  Administrative or Management Control Procedures 
 

Administrative procedures or “management control procedures” are used for activities 
that support the process operations.  These procedures are used to manage activities such as 
configuration management, radiation protection, maintenance, QA, training and qualification, 
audits and assessments, incident investigations, record keeping, and reporting.  Administrative 
procedures direct the following activities: 

 
 Design 

  
 Configuration Management 

 
 Procurement  

 
 Construction  

 
 Radiation safety 

 
 Maintenance  

 
 QA elements  

 
 Training and qualification  

 
 Audits and assessments  

 
 Incident investigations 
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 Records management  

 
 Criticality safety  

 
 Fire safety  

 
 Chemical process safety and reporting requirements 

  
11.4.2  Procedure Process 
 

Procedures are developed or modified through a formal process incorporating the change 
controls described in Section 11.1 of this license application.  The procedure process ensures 
that: 

 
 Procedures are identified and developed as needed; 

 
 Procedures are provided for those operations of IROFS where human actions are 

necessary and for the Management Measures described in this chapter; 
 
 Essential elements that are generic are included as applicable.  These include: nuclear 

criticality; chemical process and fire safety; warnings and cautions; notes or reminders 
of pertinent information regarding specific hazards or concerns; Material Safety Data 
Sheet availability; special precautions; radiation and explosive hazards; and special 
personal protective equipment; 

 
 Procedures are approved under the guidelines of the configuration management 

program by personnel responsible and accountable for the operation; 
 
 Procedures are verified and validated through field tests by workers and technicians 

during procedure development to provide assurance that they are usable and accurate; 
 
 Procedures are periodically reviewed and re-verified and validated; 

 
 Current procedures are available to personnel and that users are qualified on the latest 

version; 
 
 Operating limits and IROFS are specified in the procedure; 

 
 Safety limits and IROFS will be clearly identified, as such, in the procedure for 

operations; 
 
 Procedures include required actions for off-normal conditions of operation, as well as 

normal operations; 
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 If needed, hold points or safety checkpoints are identified at appropriate steps in the 
procedure; 

 
 A mechanism is specified for revising and reissuing procedures in a controlled 

manner; 
 
 Current procedures are available and used at work locations; and  

 
 The plant Training Program trains the required persons in the use of the latest 

procedures available. 
 

The procedure process utilizes nine basic elements to accomplish procedure 
development, review, approval, and control:  Identification; Development; Verification; 
Validation; Review and Comment Resolution; Approval; Issuance; Change Control; and Periodic 
Review.  These elements are discussed in the following sections. 

 
11.4.2.1  Identification 
   

ACP organization managers have the responsibility for identifying which tasks will be 
proceduralized within their areas of control. 
 

As a minimum, a procedure is required for: 
 
 The operation of IROFS and the management measures supporting those IROFS as 

identified in the ISA Summary 
 
 Operator actions necessary to prevent or mitigate the consequences of accidents 

described in the ISA Summary 
 

A detailed procedure is normally not needed if the task analysis determines that: 
 
 The work is not complex or only involves a few actions (unless failure to properly 

conduct those actions could result in significant consequences) 
 
 The task requires those skills normally possessed by a qualified person (otherwise 

known as “skill-of-the-craft”) 
 
 The consequences of an error would be minimal   

 
 Maintenance activities can be addressed by written procedures, documented work 
instructions, or drawings appropriate to the circumstances as discussed in Appendix A.6, 
paragraph (a), of ANSI/ANS 3.2-1994, Administrative Controls and Quality Assurance for the 
Operational Phase of Nuclear Power Plants. 
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11.4.2.2  Development 
 

Procedure development and quality is the user organization’s responsibility.  Procedure 
development is accomplished in accordance with procedural guidance.  A general description 
follows: 
 

 A system is in place to track and document the procedure process. 
 
 Interviews with procedure users and process walk downs are utilized to ensure 

procedures are usable; reflect as-built conditions and process operations; and maintain 
management controls for nuclear safety, safeguards, and security.  

 
 The procedure use category is determined. This determination documents the 

designation of a procedure as In-Hand (Continuous Use), Reference Use, or 
Information Use.  The designation is based on the administrative or non-administrative 
use of the procedure, and the safety or financial consequences of failing to adhere to 
procedural requirements.  Procedure use is discussed in Section 11.4.7 of this license 
application.  

 
 As the procedure is drafted, attributes that enhance procedural use are included, such 

as standard style organization, format, cautions, and warnings. 
 

 Input and review by affected parties is required.  Other selected reviews are obtained, 
such as QA to ensure that QA requirements are identified and included in operating 
procedures. 

 
 The approval process for the procedure is described in Section 11.4.2.6 of this license 

application. 
 

11.4.2.3  Verification 
 

Verification is a process that ensures the technical accuracy of the procedure and that it 
can be performed as written.  Procedures are verified by the procedure owner/user during the 
procedure development/change process.  There are two basic attributes of the verification 
process.  The first attribute relates to the technical accuracy of the procedure.  It ensures that 
technical information including formulas, set points, and acceptance criteria are correctly 
identified in the procedure.  The second attribute is administrative, in that it verifies the 
procedure format and style and that it is consistent with the procedure-writing guide.  
Verification consists of a walk-down of the procedure in the field or a tabletop walk-through.  A 
standard checklist is used to ensure required attributes are included. 
 
11.4.2.4  Validation 
 

The purpose of procedure validation is to ensure that no technical errors or human factor 
issues were inadvertently introduced during the procedure review process.  Validation is required 
for new procedures or for intent changes to the procedure.  Validation is performed in the field 
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by qualified personnel, and may be accomplished by detailed scrutiny of the procedure as part of 
a walk-through exercise or as part of a walk-through drill (particularly for emergency or off-
normal procedures).  If the particular system or process is not available for a walk-through 
validation, talk-through may be performed in the particular shop or training environment.  
Performance of procedure validation is documented. 
 
11.4.2.5  Review 
 

Drafts of new procedures and procedure changes are distributed for technical reviews, 
safety discipline reviews (e.g., nuclear criticality, fire, radiation, industrial, and chemical process 
safety), and cross-discipline reviews, as needed. 
 

Functional area and cross-discipline reviews are performed for the new procedure or 
procedure change.  Comments/questions generated during the review process are resolved with 
the originating organizations.  10 CFR 70.72 and intent/non-intent screenings are performed for 
new and changed procedures (except minor administrative changes that are processed according 
to the procedure process). 

 
Any new or revised NRC requirements that are promulgated are evaluated to determine 

the impact on existing implementing procedures or to identify the need for new implementing 
procedures.  Procedures are reviewed following unusual incidents; such as an accident, 
unexpected transient, significant operator error, or equipment malfunction to determine if 
changes are appropriate based on the cause and corrective action determination for the particular 
incident.  Procedure changes that are necessary because of a system modification are addressed 
in Section 11.1 of this license application, as part of the modification control process. 

 
In addition, the Plant Safety Review Committee will review: 
 
 Each new procedure required by Section 11.4.2.1 for this license application 

 
 Each proposed change to procedures required by Section 11.4.2.1 of this license 

application, if the proposed change constitutes an intent change (i.e., a change in 
scope, method, or acceptance criteria that has safety significance) 

 
11.4.2.6  Approval 
 

Following the resolution of review comments, procedures are approved.  Approval 
authority rests with the applicable ACP organization manager responsible for the activity. 
 

Managers ensure that appropriate training is completed on new and revised procedures. 
 
11.4.2.7  Issuance and Distribution 
 

Procedures are issued and controlled in accordance with the RMDC program procedures.  
Copies of current approved procedures are available to users via electronic and/or hard copy 
distribution in the work areas.  
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11.4.3  Procedure Hierarchy 
 

The procedure hierarchy is established in four levels.  The levels are: 
 

 Level 1 - Policy statements issued by executive management that apply to ACP 
personnel 

 
 Level 2 - Standard Practice Procedures that apply to more than one organization 

 
 Level 3 - Procedures issued at the organization level that apply to more than one group 

within a larger group or specific organization 
 
 Level 4 - Procedures issued within a group or sub-function 

 
11.4.4  Temporary Changes 
 

Temporary changes to procedures required by Section 11.4.2.1 of this license application 
can be made, provided: 
 

 The temporary change does not result in a change to the ISA as determined by the 10 
CFR 70.72 review 

 
 The temporary change does not constitute an intent change (i.e., a change in scope, 

method or acceptance criteria that has safety significance) 
 
 The change is documented 

 
These temporary changes to procedures may be used for a period of time, which should 

not exceed 30 days or a period for which the temporary condition exists whichever is greater. 
Temporary changes that need to exceed this period are assessed to ensure it is appropriate to 
extend the use of the temporary change or to process a permanent change.  Temporary changes 
may be made permanent once the change is reviewed and approved as required by Section 
11.4.2.4 of this license application. 
 
11.4.5  Temporary Procedures 
 

Temporary procedures may be issued only when permanent procedures do not exist to:  
 
 Direct operations during testing, maintenance, and modifications 

 
 Provide guidance in unusual situations not within the scope of permanent procedures 

 
 Ensure orderly and uniform operations for short periods when the building, a system, 

or component of a system is performing in a manner not covered by existing 
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permanent procedures, or has been modified or extended in such a manner that 
portions of existing procedures do not apply 

 
These temporary procedures may be used for a period of time, which should not exceed 

60 days or a period for which the temporary condition must exist, whichever is greater.  
Temporary procedures that need to exceed this period are assessed to ensure it is appropriate to 
extend the use of the temporary procedure or to develop a permanent procedure.  These 
temporary procedures are subject to the same level of review and approval as required for 
permanent procedures. 
 
11.4.6  Periodic Review 
 

Approved procedures are periodically reviewed to ensure their continued accuracy and 
usefulness.  Procedures are periodically reviewed according to established criteria.  The 
periodicity of these reviews is based on procedure content as follows: 

 
Periodic 
Review Cycle   Procedures to Be Reviewed 

 
1 year Emergency Operating, Alarm Response and procedures 

dealing with highly hazardous chemicals as defined by the 
chemical safety program 

 
5 years Procedures not included as part of the one-year review 

cycle 
 

When conducting the periodic review, the procedure owner or SME performs a complete 
administrative and technical (requirements and references) review ensuring information is 
complete and accurate and that the procedure is usable as written. 

 
11.4.7  Use and Control of Procedures 
 

In-Hand (Continuous Use) procedures are followed step-by-step and are present in the 
work area while the task is being performed.  In-Hand procedures, approved equipment 
alignment check sheets (e.g., valve lineups or electrical switching orders), or approved operator 
aids (e.g., process flow-charts or component identification tables) are developed for IROFS that 
have: 

 
 Extensive or complex tasks;  

 
 Tasks which are infrequently performed; or 

 
 Tasks in which operations must be performed in a specified sequence. 
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Reference Use procedures are provided for routine procedural actions that are frequently 
repeated or of minimal complexity, and can be performed from memory.  Reference Use 
procedures are not required to be present in the work area. 

 
Information Use procedures are followed to implement administrative or programmatic 

requirements. 
 
Hard copy controlled copies of procedures are marked “Controlled Copy.”  Working 

copies of procedures are marked “Working Copy,” and verified as the latest version prior to use.  
Information Only copies of In-Hand (Continuous Use) or Reference Use procedures are marked 
“Information Only” to indicate they are not controlled copies and are not used to perform work.  
Procedures may be accessed and used directly from the electronic document management 
system.  
 

If a step of a procedure cannot be performed as written, work is stopped, the system is 
immediately placed in a safe condition, and corrective actions are initiated in accordance with 
plant procedures. 
  

ACP organization managers ensure personnel are trained on the use of procedures and are 
appropriately trained and qualified on the current version of the procedure as described in 
Section 11.3 of this license application. 
 
11.4.8  Records 
 

Records generated during procedure use are identified in the governing procedure and 
controlled according to the ACP RMDC program practices as described in Section 11.7 of this 
license application. 
 
11.4.9  Topics to be Covered in Procedures 
 

Activities defined by Section 11.4.2.1 of this license application are the minimum 
activities that are to be covered by written procedures.  In addition, any activity described in 
Section 11.4.2.1 of this license application and listed below is covered by a written procedure 
(except for the maintenance activities listed below which may be covered by written procedures, 
documented work instructions, or drawings appropriate to the circumstances).  This list is not 
intended to be all-inclusive, because many other activities carried out during plant operations 
may be covered by procedures not included in this list.  Similarly, this listing is not intended to 
imply that procedures need to be developed with the same titles as those in the list.  This listing 
provides guidance on topics to be covered rather than specific procedures. 
 

 ADMINISTRATIVE PROCEDURES 
 

 Training 
 

 Audits and inspections 
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 Investigations and reporting 
 

 RMDC 
 

 Changes in facilities and equipment 
 

 Modification design control 
 

 QA 
 

 Equipment control (lockout/tagout) 
 

 Shift turnover 
 

 Work control 
 

 Management control  
 

 Procedures management 
 

 NCS 
 

 Fire safety 
 

 Radiation protection 
 

 Radioactive waste management 
 

 Maintenance 
 

 Environmental protection 
 

 Chemical process safety 
 

 Operations  
 

 IROFS surveillances 
 

 Calibration control 
 

 Preventive maintenance 
 

 Procurement 
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 SYSTEM PROCEDURES THAT ADDRESS START-UP, OPERATION, AND 
SHUTDOWN 

 
 Electrical power 

 
 Ventilation 

 
 Shift routines, shift turnover, and operating practices 

 
 Sampling 

 
 UF6 cylinder handling 

 
 UF6 material handling equipment 

 
 Decontamination operations 

 
 Plant air 

 
 Plant nitrogen 

 
 Cooling water 

 
 Sanitary water 

 
 Plant water 

 
 Temporary changes in operating procedures 

 
 Purge and evacuation vacuum systems 

 
 Installation and removal of centrifuge machines 

 
 ABNORMAL OPERATION/ALARM RESPONSE 

 
 Loss of cooling 

 
 Loss of instrument air 

 
 Loss of electrical power 

 
 Fires 

 
 Chemical process releases 

 
 Loss of feed capacity 

 



License Application for the American Centrifuge Plant  
 
 

 
11-45 

 Loss of withdrawal capacity 
 

 Loss of purge vacuum 
 

 MAINTENANCE ACTIVITIES THAT ADDRESS SYSTEM REPAIR, 
CALIBRATION, INSPECTION, AND TESTING 

 
 Repairs and preventive repairs of IROFS 

 
 Calibration of IROFS 

 
 Functional testing of IROFS 

 
 High-efficiency particulate air filter maintenance 

 
 Safety system relief valve replacement 

 
 Surveillance/monitoring 

 
 Piping integrity testing 

 
 Containment device testing 

 
 Repair of UF6 valves 

 
 Testing of cranes 

 
 UF6 cylinder inspection and testing 

 
 Centrifuge assembly/installation 

 
 EMERGENCY PROCEDURES 

 
 Toxic chemical releases (including UF6) 

 
11.4.10  References 
 
1. ANSI/ANS 3.2-1994, Administrative Controls and Quality Assurance for the 

Operational Phase of Nuclear Power Plants 
 
 
11.5  Audits and Assessments 
 

The ACP implements a system of audits and assessments to help ensure that the health, 
safety, and environmental programs, as described in this license application are adequate and 
effectively implemented. The system is designed to ensure comprehensive program oversight at 
least once every three years. The system is comprised of two distinct levels of activities.  These 
are audits and assessments. 



License Application for the American Centrifuge Plant  
 
 

 
11-46 

 
11.5.1  Audits 
 

Audits are conducted by the QA Organization in accordance with written procedures or 
checklists by qualified auditors.  The auditing organizations are independent from operations of 
the plant.  Audits verify the effectiveness of health, safety, and environmental programs and their 
implementation and determine the effectiveness of the process being assessed.  Audits further 
verify that the plant operations are being conducted safely in accordance with regulatory 
requirements and license application commitments. 
 

These audits and their associated frequencies are conducted in accordance with Section 
18.0 of the QAPD and use written procedures or checklists.  Audits are performed under the 
direction of a Lead Auditor, qualified in accordance with the American Society of Mechanical 
Engineers (ASME) NQA-1, Supplement 2S-3. Lead Auditors and staff auditors are functionally 
and organizationally independent of the programs and activities that are examined.  Where 
appropriate, audit teams are supplemented with plant and/or external technical specialists.  

 
In addition to periodically evaluating aspects of the QAPD, audits are conducted for the 

areas of radiation safety; NCS; chemical safety; fire safety; environmental protection; emergency 
management; QA; CM, maintenance; training and qualification; procedures; incident 
investigation; and records management. 
 

Audit results are documented and reported to the plant senior management as specified in 
plant procedures.  Provisions are made for reporting and corrective action, where warranted.  The 
plant Corrective Action Program, described in Section 11.6 of this license application, is 
administered by the Regulatory Organization to ensure proper control of corrective actions as 
defined in Section 16.0 of the QAPD. 
 
11.5.2  Assessments 
 

Management responsible for implementing portions of the QAPD performs assessments 
to verify the adequacy of the part of the QAPD for which they are responsible and to assure its 
effective implementation.  Personnel from the area being assessed may perform the assessment, 
provided that they do not have direct responsibility for the specific activity being assessed.  
Results of assessments are documented. The responsible organization manager resolves any 
observations from these programmatic assessments. 
 

Organization managers maintain an assessment process within their organization to 
assess the adequacy of, and effectiveness of, the implementation of the programs under their 
cognizance.  As a minimum, these assessments are conducted for the areas of radiation safety; 
NCS; chemical safety; fire safety; environmental protection; emergency management; QA; CM; 
maintenance; training and qualification; procedures; incident investigation; and records 
management. 
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Assessment results are documented and reported as specified in the plant procedures.  
Provisions are made for reporting and corrective action, where warranted, in accordance with the 
plant’s Corrective Action Program. 
 
 
11.6  Incident Investigations 
 

This section encompasses the identification, reporting, and investigation of abnormal 
events or conditions, including precursor events that may occur during operation of the ACP.  
This includes identification and categorization of the incident, as well as an analysis to determine 
the specific or generic causes, as well as generic implications. 

 
 The ACP is required by 10 CFR 70.50 and 70.74 to notify the NRC of certain events and 
conditions and to determine the root cause of the event, including all factors that contributed to 
the event and the manufacturer and model number (if applicable) of any equipment that failed or 
malfunctioned.  Corrective actions taken or planned to prevent occurrence of similar or identical 
events in the future and the results of any evaluations or assessments must also be provided. 
 

The ACP satisfies these requirements by following administrative procedures relating to 
incident identification and reporting.  These procedures work together to ensure that abnormal 
events and conditions occurring at the ACP are promptly reported to appropriate personnel, 
assessed, and when required, reported to the NRC Operations Center or designated NRC office. 
 
11.6.1  Incident Identification, Categorization, and Notification 
 
 In accordance with procedures, plant personnel are required to report to their line 
manager or directly to the Operations Supervisor abnormal events or conditions that may have 
the potential to harm the safety, health, or security of on-site personnel, the general public, or the 
environment, including precursor events.  These conditions may require an emergency response. 
 
 The Operations Supervisor, in accordance with procedures, assesses and categorizes 
abnormal events or conditions using the notification and reporting criteria set forth in 
10 CFR 70.50 and 70.74 and other applicable regulations.  In making the assessment, the 
Operations Supervisor may consult with ACP senior management or other personnel possessing 
expertise or knowledge concerning the type of event or condition being assessed. 
 
 If an event or condition within the plant is categorized as a reportable event, the 
Operations Supervisor makes initial notification to the NRC Operations Center or designated 
NRC office and provides, to the extent known at the time of notification, the information 
specified in 10 CFR 70.50(c)(1).  Notification is made as soon as possible, but not later than the 
time period stated in the regulations.  Notification time periods vary between 30 minutes and 24 
hours.  Verbal and/or written communication involving classified information is conducted in 
accordance with Chapter 2.0 of the Security Program for the American Centrifuge Plant. 

 



License Application for the American Centrifuge Plant  
 
 

 
11-48 

11.6.2  Conduct of Incident Investigations 
 

The level of investigation of abnormal events and precursor events is based on a graded 
approach relative to the severity of the incident.  Each reportable event where a follow-up written 
report to the NRC is required is investigated to determine the cause and corrective actions 
necessary to prevent recurrence.  This investigation is conducted and documented in accordance 
with procedures.  Other events not requiring a written report are evaluated using the Corrective 
Action Program to determine actions to be taken. 

 
The investigation process includes a prompt risk-based evaluation and, depending on the 

complexity and severity of the event, one individual may suffice to conduct the evaluation or an 
event investigation team may be warranted.  Investigations will begin within 48 hours of the 
abnormal event, or sooner, depending on the safety significance of the event and commensurate 
with the safety of the investigators.  The investigator(s) are independent from the line function 
involved with the incident under investigation.  A procedure provides a documented plan for 
investigating abnormal events and includes the functions, responsibilities, and scope of authority 
of investigators.  This plan is separate from any required Emergency Plan or emergency 
response.  A reasonable, systematic, structured approach is used to determine the specific or 
generic root causes and generic implications of abnormal events, such as the TapRooT® 
methodology.  The record of IROFS failures required by 10 CFR 70.62(a)(3) for IROFS is 
reviewed as part of the investigation and updated in accordance with regulatory requirements. 

 
For each event or condition that requires a follow-up written report to the NRC, the 

incident investigation report includes a description, contributing factors, a root cause analysis, 
and findings and recommendations.  Auditable records and documentation related to abnormal 
events, investigations, and root cause analyses are maintained.  Documentation relating to the 
investigation is retained for two years or for the life of the operation, whichever is longer.  The 
original investigation reports are available to the NRC upon request. 

 
 The investigator(s) have the authority to obtain all the information considered necessary 
during the course of the investigation and participants of an investigation team are assured of no 
retaliation for participation in an investigation.  Line management cooperates fully with the 
investigators.  The individual leading the investigation is trained and qualified in root cause 
analysis techniques.  This individual is responsible for ensuring the conduct of the investigation 
is in accordance with procedures and that the outcome of the investigation is properly 
documented and reported to appropriate levels of management with responsibility for the 
abnormal event.  If a team is used, it includes at least one process expert in addition to the trained 
root cause investigator.  An individual is chosen to lead the incident investigation based on 
experience and knowledge of the particular area involved with the event or condition. 
 
11.6.3  Follow-up Written Report 
  
 When required by regulations, a report summarizing the results of the event investigation 
is prepared in accordance with procedures.  The report contains, at a minimum, the information 
specified in 10 CFR 70.50(c)(2).  The written report is forwarded to the NRC within the time 
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limit specified in the applicable NRC regulations, with the exception that the follow-up written 
reports required by 10 CFR 70.50(c)(2) are submitted within 60 days. 
 

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.  This exemption request is provided in Section 1.2.5 of this 
license application. 

 
11.6.4  Corrective Actions 
 
 For each significant condition adverse to quality or reportable event where a follow-up 
written report to the NRC is required, corrective actions to prevent recurrence are developed by 
responsible management, tracked in a database, and monitored through completion in accordance 
with the Corrective Action Program.  Corrective actions are taken within a reasonable period, 
commensurate with the safety significance of the event.  Evidence files used to support action 
closure are maintained in accordance with approved records management procedures. 
 
 Documentation is maintained so that “lessons learned” may be applied to future 
operations of the ACP.  Details of the event sequence are compared with accident sequences 
already considered in the ISA.  Should it be necessary, the ISA Summary is modified to include 
evaluation of the risk associated with accidents of the type actually experienced.  Relevant 
findings from incident investigations are reviewed with affected ACP personnel. 
 
 
11.7  Records Management and Document Control 
 

RMDC programs are established to ensure records and documents required by the QAPD 
are appropriately managed and controlled.  These programs are designed to meet the specific 
record keeping and document control requirements set forth in 10 CFR Part 70 and the 
applicable provisions of other parts of 10 CFR.  These programs provide administrative controls 
that establish standard methods and requirements for collecting, maintaining, and disposing of 
records.  These programs also ensure that documents are controlled and distributed in accordance 
with identified written requirements and authorizations.  The administrative controls for the 
generation and revision of records and documents are contained in implementing procedures.  
The principal elements of each of the RMDC programs and a brief description of the manner in 
which the functions associated with each element are performed are provided below, along with 
a list of the types of records that are retained for the duration of the licensed activities. 

 
11.7.1  Records Management Program 
 
 The Records Management program provides direction for the handling, transmittal, 
storage, and retrievability of records.  Records Management design provides for adequate 
assurance that the appropriate records of IROFS are maintained in accordance with the BDC 
contained in 10 CFR 70.64(a) and the defense in depth requirements of 10 CFR 70.64(b).  
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Records maintained pursuant to 10 CFR Part 70 may be the original, a reproduced copy, 
electronic media, or microform, if such reproduced copy, electronic media, or microform is duly 
authenticated by authorized personnel and is capable of producing clear, complete, accurate and 
legible copies through storage for the period specified by regulation. Records such as letters, 
drawings, and specifications must include pertinent information such as stamps, initials, and 
signatures. Initials and signatures may be authenticated electronic reproductions.   Records are 
categorized and handled in accordance with their relative importance to safety and storage needs. 
Special provisions are made for handling contaminated records and ensuring their inclusion in 
the program. This program is implemented through procedures that provide guidance for the 
following program elements.   
 
11.7.1.1  Legibility, Accuracy, and Completeness 
 

Documents designated to become records must be legible, accurate, complete, and 
contain an appropriate level of detail commensurate with the work being performed and the 
information required for that type of record. 
 
11.7.1.2  Identification of Items and Activities  
 

Records clearly and specifically identify the items or activities to which they apply.   
 
11.7.1.3  Authentication 
 

Records are authenticated or validated by the manager of the organization that originates 
the record, or his designee, as specified in the procedure, which controls the generation and 
revision of these records.   
  
11.7.1.4  Indexing and Filing 
 

Methods are specified for indexing, filing, and locating records within the record system 
to ensure the records can be retrieved in a timely manner. 

 
11.7.1.5  Retention and Disposition 
 

Records retention times are specified in a retention schedule, developed by the manager 
of the organization that originates the record, or the designee.  The process for disposition of 
records that have reached the end of their retention lifetime is specified by procedures and 
conforms to applicable requirements.    
 
11.7.1.6  Corrections 
 

Corrections to records are approved by the organization that created the record unless 
other organizations are specifically designated.  Changes are made by clearly indicating the 
correction, the date of the correction and the identification of the individual making the 
correction. 
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11.7.1.7  Protection of Records 
 
Controls are established for protection of records from deterioration, loss, damage, theft, 

tampering, and/or unauthorized access for the life of the record.  Requirements include 
instructions on protection of records by the record originator until they are transferred to Records 
Management. Instructions for the protection of special record media such as radiographs, 
photographs, negatives, microform and magnetic media are provided to prevent damage from 
excessive light, stacking, electromagnetic fields, temperature, humidity, or any other condition 
adverse to the preservation of those records.  Records, which cannot be duplicated, are stored in 
a fashion that minimizes deterioration. 
 
11.7.1.8  Storage Requirements 
 

Records encompassed by the QAPD are stored in authorized facilities or containers 
providing protection from fire hazards, natural disasters, environmental conditions, and 
infestations of insects, mold, or rodents. Storage facilities are maintained to ensure continuous 
protection of the records.  Requirements are specified for both permanent and temporary storage 
of records. 
 

 Permanent Storage 
 

Records are permanently stored in facilities satisfying the following requirements: 
 

 Storage in 2-hour-rated containers meeting National Fire Protection Association 
(NFPA) 232-2000 with the clarification that if the NFPA 232 method of storage in 
2-hour-rated containers is used, any exceptions to this standard will be documented 
and justified by the authority having jurisdiction; or   

 
 Storage of duplicate copies in separate facilities that are sufficiently remote from 
each other to eliminate the possibility of exposure to simultaneous hazards; or 

 
 Storage in facilities that have the following: doors, structures, frames, and hardware 
that comply with a minimum 2-hour fire rating; a fire protection system; 2-hour fire 
rated dampers on boundary penetrations; sealed floor surface to minimize concrete 
dust; adequate access and aisle ways; and a prohibition on eating, drinking, or 
smoking and performing work other than that associated with records storage or 
retrieval. 

 
 Temporary Storage 

 
The RMDC process requires that those completed records documenting nuclear safety 
or safeguards and security matters, which are being held temporarily by originating 
organizations, be properly protected by maintaining them in 1-hour, fire-rated 
containers.  If 1-hour fire-rated containers are used they either bear an Underwriters 
Laboratory label (or equivalent) certifying 1-hour fire protection, or the containers are 
certified for 1-hour fire protection by an authorized individual competent in the field 
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of fire protection.  Procedural requirements are used to limit the length of time during 
which records may be maintained in temporary storage, based on the significance of 
the record. 

 
11.7.1.9  Receipt of Records 
 

A record transmittal process is used to formally transmit records to Records 
Management. The process includes a receipt acknowledgment that notifies the sending 
organization that the records have been received and accepted. 
 
11.7.1.10  Access to Records and Accountability for Removed Records 
 

Requirements for controlling access to records and maintaining accountability for records 
are provided to ensure that only authorized personnel have access to records and to prevent loss, 
damage, or inadvertent destruction of records. 
 
11.7.1.11  Records Requirements for Procured Goods or Services 
 

Records management requirements for goods or services procured from outside suppliers 
are specified in the applicable procurement documents.  These requirements cover: 
 

 Supplier methods for collection, storage, and maintenance of records 
 
 Identification of required records and applicable retention periods 

 
 Records submittal plans or indexes 

 
 Availability, accessibility, and if applicable, disposition criteria for records retained by 

the supplier 
 
 Accessibility of the supplier’s records prior to the final transfer to the purchaser 

 
  
11.7.1.12  Control of Sensitive Records 
 

Control, accountability, protection, and disposition of classified and sensitive records are 
in accordance with Chapter 2.0 of the Security Program for the American Centrifuge Plant and 
any other applicable security and privacy requirements. Control of contaminated records is in 
accordance with applicable radiological control requirements. 

 
11.7.1.13  Types of Records 
 

The requirements for records management vary according to the nature of the plant and 
the hazards and risks posed by it. Examples of the records required by 10 CFR Parts 19, 20, 21, 
25, and 70 are identified in Section 11.7.5 of this license application. The records are listed under 
the chapter headings of the Standard Review Plan (SRP). The list is not intended to be 
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exhaustive or prescriptive. Different or additional records may be required in certain 
circumstances.  
 
11.7.1.14  Usage and Control of Computer Codes and Data 
 

Computer programs used in the Records Management program are controlled and 
maintained in accordance with procedures.  These requirements and practices provide for virus 
protection as well as access control to the Records Management program database and ensure 
continuing usability of the codes as hardware and software technology change.  Routine backups 
of the Records Management database are performed by application administrators.  Precautions 
are taken to ensure that computer data that constitute a record are stored in a format that is 
readily retrievable even as hardware and software technology evolve.  The storage format of 
computer data is reviewed as required to determine threats to future retrievability, and if 
necessary, the data are translated to an updated format and verified acceptable. 
 
11.7.1.15  Items Relied On For Safety Failures 
 

Records of IROFS failures are kept and updated in accordance with 10 CFR 70.62 (a)(3).  
Record revisions necessitated by post-failure investigation conclusions will be made promptly in 
accordance with 10 CFR 70.62(a)(3) based on the nature of the record, extent of revision 
necessary, and potential safety significance.  Necessary record revisions will be made within 30 
days of the completion of the investigation, unless specifically approved by ACP management 
 
11.7.1.16  Assessment 
 

The overall effectiveness of the Records Management program is evaluated through the 
audit program described in the Section 18 of the QAPD.  Deficiencies identified are corrected in 
a timely manner in accordance with the procedures described in Section 11.6 of this license 
application.  
 
11.7.2  Document Control Program 
 

The Document Control program provides direction for the handling, distribution, and 
transmittal of documents important to nuclear safety and safeguards and security that specify 
quality requirements or prescribe activities affecting quality, such as procedures, drawings, and 
calculations.  This program is implemented through procedures that provide guidance on the 
following program elements. 
 
11.7.2.1  Unique Identifier 
 

A unique identification number is assigned or obtained by the generator for each 
document requiring controlled distribution.  Document Control concurs with the numbering 
scheme for each document type.   
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11.7.2.2  Approval and Release of Documents 
 

For documents and changes to documents required by the QAPD, requirements are 
established for approval and release of those documents for distribution.  Organizations that are 
authorized to approve controlled documents are identified in the plant procedures.  Changes to 
controlled documents are approved.  After approval, the documents are forwarded to Document 
Control for control and distribution pursuant to the personnel on the approved distribution list. 
 
11.7.2.3  Master Copy 
 

A master copy of approved controlled documents is maintained by Document Control to 
ensure the document is available for controlled copy issuance. 
   
11.7.2.4  Controlled Document Index and Distribution Lists 
 

Creation and maintenance of a controlled document index and controlled distribution 
list(s) for each document or document type are required.  The controlled document index is used 
to maintain a list of controlled documents and to track the current (latest) approved revision 
levels of those documents.  The index is available to users to verify current document revision 
levels.  The controlled document index and the distribution lists are maintained and updated by 
Document Control.  
 
11.7.2.5  Copies of Controlled Documents 
 

Each controlled copy is stamped, marked, or otherwise identified.  A method is 
established in procedures for duplicating and marking controlled documents so that duplicates 
are distinguishable from the controlled version.  Copies of controlled documents that are not 
marked or otherwise identified in accordance with procedural requirements are considered 
information only. 
 
11.7.2.6  Distribution 
 

Controlled documents are distributed in accordance with controlled distribution lists to 
ensure that they are available in a timely manner at locations where work is being performed.  
Specific time requirements are established for controlled document distribution and receipt 
acknowledgment.  Document Control uses a transmittal form to distribute controlled documents 
to copyholders.  Copyholders sign, date, and return the transmittal form to confirm that they have 
received the documents.  Document Control tracks the issuance and receipt of transmittals. 
 
11.7.2.7  Voided, Canceled, or Superseded Documents 
 

When notified by the generator of a controlled document that the document has been 
voided, canceled, or superseded, Document Control removes the document from distribution and 
notifies copyholders of the changed status. 
 



License Application for the American Centrifuge Plant  
 
 

 
11-55 

The approved revised document is distributed at the time that the original document is 
superseded.  The Document Control database is updated to identify the latest approved revision 
of the document.  Distribution of revised documents is described in the Document Control 
Program procedure and using a Transmittal Form distributed by either interoffice mail or hand 
delivery.  The holder of the Controlled Copy is required to acknowledge receipt by returning a 
signed Transmittal Form to Document Control.  Document distribution is completed in 
accordance with the safety significance of the document being distributed. 
 
11.7.2.8  Marking Sensitive Documents 
 

Proper marking and handling of documents designated as classified or sensitive 
documents is accomplished in accordance with Chapter 2.0 of the Security Program for the 
American Centrifuge Plant and any other applicable security and privacy requirements. 
 
11.7.2.9  Change Documents 
 

Change documents are documents that are used to modify controlled documents.  
Controls are also applied to the change documents to provide revision approval and distribution 
controls equivalent to the original document until completion of installation, at which time the 
original document is revised.  Documents showing the current configuration are not changed 
until the modifications are completed. 
 
11.7.2.10  Revision Identification 
 

The controlled document revision level is clearly identified on the document.   
 
11.7.2.11  Document User Responsibilities 
 

Responsibilities of the end user and copyholders are defined.  Responsibilities include 
requirements for the use of controlled documents and working copies.  Copyholders of controlled 
documents update their controlled documents each time a revision or change is sent out, and 
promptly return the transmittal form acknowledging receipt. 
 
11.7.2.12  Usage and Control of Computer Codes and Data 
 

Computer programs used in the Document Control program are controlled and 
maintained in accordance with the “Computing and Telecommunications Security Manual” and 
Information Systems procedures.  These requirements provide for virus protection as well as 
access control to the Document Control program database and ensure continuing usability of the 
codes and data as hardware and software technology change. For example, procedures allow 
older forms of information and codes for older computing equipment to be transferred to 
contemporary computing media and equipment. Routine backups of the Document Control 
database are performed by application administrators. 
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11.7.2.13  Assessment 
 

 The overall effectiveness of the Document Control program is evaluated through the 
audit program described in Section 18 of the QAPD.  Deficiencies identified are corrected in a 
timely manner in accordance with the requirements described in Section 11.6 of this license 
application.  
 
11.7.2.14  Archiving Documents 
 

The record copy of revisions of controlled documents is transmitted to Records 
Management in accordance with the requirements of the Records Management program. 
 
11.7.3  Organization and Administration 
 
11.7.3.1  Responsibilities 
 

The Engineering Manager is responsible for the RMDC program.  These responsibilities 
include: 
 

 Directing the activities and personnel of the RMDC programs 
 
 Directing the development, implementation, and maintenance of methods and 

procedures encompassing a records management program 
 
 Directing the development, implementation, and maintenance of methods and 

procedures encompassing a document control program 
 
 Assuring that the laws, codes, standards, regulations, and company procedures 

pertaining to record keeping and document control requirements are met 
 
11.7.3.2  Training and Qualifications  
 

Appropriately trained and qualified personnel manage the RMDC programs.  No specific 
experience related to the control of documents or management of records is required, although 
previous technical or RMDC experience is recommended. 
 
11.7.4  Employee Training 
 

General training in RMDC is provided to employees as part of the general topics covered 
in GET, as described in Section 11.3 of this license application. 
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11.7.5  Examples of Records  
 
 The following are examples of the types of records maintained by RMDC. 
 

 Chapter 1.0 - General Information 
 

 Construction records 
 

 Plant and equipment descriptions and drawings 
  

 Design criteria, requirements, and bases for IROFS as specified by the ACP CM 
function 
 

 Records of plant changes and associated integrated safety analyses, as specified by 
the ACP CM function 
 

 Safety analyses, reports, and assessments 
 

 Records of site characterization measurements and data 
 

 Records pertaining to on-site disposal of radioactive or mixed wastes in surface 
landfills 
 

 Procurement records, including specifications for IROFS 
 
 Chapter 2.0 - Organization and Administration 

 
 Administrative procedures with safety implications 

 
 Change control records for nuclear material control and accounting program 

 
 Organization charts, position descriptions, and qualification records 

 
 Safety and health compliance records, medical records, personnel exposure records, 
etc. 

 
 QA records 

 
 Safety inspections, audits, assessments, and investigations 

 
 Safety statistics and trends 

 
 Chapter 3.0 - Integrated Safety Analysis 
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 Chapter 4.0 - Radiation Safety 
 

 Bioassay data 
 

 Exposure records 
 

 Radiation protection (and contamination control) records 
 

 Radiation training records 
 

 Radiation work permits 
 

 Chapter 5.0 - Nuclear Criticality Safety 
 

 Nuclear criticality control written procedures and statistics 
 

 NCS evaluations 
 

 Records pertaining to nuclear criticality inspections, audits, investigations, and 
assessments 

 
 Records pertaining to nuclear criticality incidents, unusual occurrences, or accidents 

 
 Records pertaining to NCS evaluations 

 
 Chapter 6.0 - Chemical Safety 

 
 Chemical process safety procedures and plans 

 
 Records pertaining to chemical process inspections, audits, investigations, and 
assessments 

 
 Chemical process diagrams, charts, and drawings 

  
 Records pertaining to chemical process incidents, unusual occurrences, or accidents 

 
 Chemical process safety reports and analyses 
 Chemical process safety training 

 
 Chapter 7.0 - Fire Safety 

 
 Fire Hazard Analysis 
 

 Fire prevention measures, including hot-work permits and fire watch records 
 



License Application for the American Centrifuge Plant  
 
 

 
11-59 

 Records pertaining to inspection, maintenance, and testing of fire protection 
equipment 
 

 Records pertaining to fire protection training and retraining of response teams 
 

 Pre-fire emergency plans 
 

 Chapter 8.0 - Emergency Management 
 

 Emergency plan(s) and procedures 
 

 Comments on emergency plan from outside emergency response organizations 
 

 Emergency drill records 
 

 Memoranda of understanding with outside emergency response organizations 
 

 Records of actual events 
 

 Records pertaining to the training and retraining of personnel involved in 
emergency preparedness functions 

 
 Records pertaining to the inspection and maintenance of emergency response 
equipment and supplies 

 
 Chapter 9.0 - Environmental Protection 

 
 Environmental release and monitoring records 

 
 Environmental report and supplements to the environmental report, as applicable 

 
 Chapter 10.0 - Decommissioning 

 
 Decommissioning records 
 

 Financial assurance documents 
 

 Decommissioning cost estimates 
 

 Site characterization data 
 

 Final survey data 
  

 Decommissioning procedures 
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 Chapter 11.0 - Management Measures 
 

 Section 11.1 - Configuration Management 
 

 Safety analyses, reports, and assessments that support the physical configuration 
of process designs, and changes to those designs 

 
 Validation records for computer software used for safety analysis or nuclear 

material control and accounting 
  

 ISA documents, including process descriptions, plant drawings and 
specifications, purchase specifications for IROFS 

 
 Approved, current operating procedures and emergency operating procedures 

 
 Section 11.2 - Maintenance 

 
 Record of IROFS failures (required by 10 CFR 70.62) 

 
 PM records, including trending and root cause analysis 

 
 Calibration and testing data for IROFS 

 
 Corrective maintenance records 

 
 Section 11.3 - Training and Qualification 

 
 Personnel training and qualification records 
 

 Training procedures 
 

 Training modules 
 

 Section 11.4 - Procedures 
 

 Standard operating procedures 
 
 Functional test procedures 

 
 Section 11.5 - Audits and Assessments 

 
 Audits and assessments of safety and environmental activities 

 
 Section 11.6 - Incident Investigations 

 
 Investigation reports 
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 Changes recommended by investigation reports, how and when implemented 

 
 Summary of reportable events for the term of the license 

 
 Incident investigation policy 

 
 Section 11.7 - Records Management 

 
 Policy 

 
 Material storage records 

 
 Records of receipt, transfer, and disposal of radioactive material 

 
 Section 11.8  - Other QA Elements 

 
 Inspection records 

 
 Test records 

 
 Corrective action records 

 
 
11.8  Other Quality Assurance Elements 
 

The plant has developed QA principles that apply to the design, fabrication, refurbishment, 
modification, testing, operation, and maintenance of the plant. These principles are described in 
the QAPD, submitted as document NR-3605-0003 Quality Assurance Program Description for 
the American Centrifuge Plant.  
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