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Dear Mr. Strosnider:
USEC Inc. (USEC) hereby submits to the U.S. Nuclear Regulatory Commission (NRC) additional
information related to the Requests for Additional Information (RAIs) regarding the Environmental
Report for the American Centrifuge Plant. The additional information is provided in Enclosure 1.
Enclosures 2 through 4 provide Revision 4 of the Environmnental Report. In addition to the revision
noted in Enclosure I, changes have been incorporated into the accident analysis portions of Chapter
4.0 based upon RAI resolutions for the Integrated Safety Analysis Summary. Revision bars in the
right hand margin reflect changes from the previous submittal to the NRC.
USEC has completed the comprehensive review ofthe Environmental Report withheld information
in accordance with Reference 1. The changed pages provided in Enclosures 2 through 3 satisfy the
request contained in Reference 1 for the Environmental Report. Subsequent submittals will provide
revisions of the other License Application documents.
USEC requests that Enclosure 3 be withheld from the public disclosure pursuant to 10 Code of
FederalRegulatiots(CFR) 2.390(a)(4). An affidavit required by 10 CER 2.390(b)(1)(ii) is provided
in Enclosure 5. In addition, Enclosure 4 has been determined, in accordance with the guidance
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provided by the U.S. Department of Energy, to contain Export Controlled Information. This
infonnation must be protected from disclosure per the requirements of 10 CFR Part 810.
If you have any questions regarding this matter, please contact Peter J. Miner at 301-564-3470.
Sincerely,

S. 72
Steven A. Toelle
Director, Nuclear Regulatory Affairs
cc:

M. Blevins, NRC HQ
J. Davis, NRC HQ
Y. Faraz, NRC HQ
B. Smith, NRC HQ

Enclosures: As Stated
Reference:
1. James W. Clifford (NRC) letter to Steven A. Toelle (USEC), Request for Resubmission of
Documents Related to USEC Inc.'s (USEC's) License Application for the American Centrifuge
Plant (ACP)," dated July 7,2005.
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The Environmental Report only provides data for the 5 percent enrichment scenario; however,
USEC has requested a license to enrich up to 10 percent. Thus, the analysis must address the
potential impacts from enriching up to 10 percent. Following are the areas where additional
clarification is needed. This information supplements the information contained in USEC letter
AET-05-0061, dated July 29, 2005.
1. Radiological Air Quality and Human Health Impacts - Sections 4.6.3.2 and 4.12.3.2 of the
Environmental Report need to be updated for 10 percent enrichment. Specifically air
emissions in Table 4.6.3.2-1 and Table 4.12.3.2.1-1 will need to be updated.
USEC Response
Sections 4.6.3.2 and 4.12.3.2.1 of the Environmental Report were revised to reflect 10 percent
enrichment, including Tables 4.6.3.2-1 and 4.12.3.2.1-1 (Revision 3 submitted under USEC
letter AET 05-0061). After further review and discussions, it has been determined that the
direct radiation at 1 meter for Product and Heels within Table 4.2.3.2-7 should have been revised
as well. The revised table is provided in this submittal.
As discussed during a telephone conversation with the NRC, USEC does not have the
MICROShield program or personnel trained to run the program. However, dose rates from small
cylinders containing small amounts of S and 10 weight (wt.) percent 2 35 U were compared. Health
Physics (HP) personnel concluded there may be a 15 percent increase from the 5 to 10 weight
(wt.) percent 35U in unshielded cylinder dose rates. It is not anticipated that 30B cylinders
shipped in overpacks would exceed the values listed.
2. Transportation - Section 4.2.3.2.1.2 (Enriched Uranium Product) of the Environmental
Report needs to be updated for the 10 percent enrichment. Information to update includes
quantities and isotopic concentration of the 10 percent product, the containers and overpacks
to be used for shipping 10 percent product, external dose rates in the vehicle cab or outside
the container, destination of the 10 percent product, and the number of shipments.
USEC Response
Section 4.2.3.2.1.2 of the Environmental Report was revised to reflect the 10 percent enrichment,
including Tables 4.2.3.2-2 and 4.2.3.2-6 (Revision 3 submitted under USEC letter AET 050061). After further review and discussions, it has been determined that the calculation file used
to develop the data provided in Tables 4.2.3.2-2 and 4.2.3.2-6 contained an error; therefore,
corrections to Tables 4.2.3.2-2 and 4.2.3.2-6 of the Environmental Report are being provided in
this submittal.
When comparing the 5 to 10 wt. percent, the curie content of 2.5 tons of uranium increases
(essentially doubles) and dose for a given intake in gram quantity will increase; however, the
chemical hazards will remain constant. Review of HP survey data for a group of filled 2.5-ton

1

cylinders indicated contact dose rates of 18 millirem (mrem)/hour. The survey data indicated
contact readings on the overpacks were 1 mrem/hour. The levels listed in Table 4.2.3.2-7 of the
Environmental Report should bound the dose rates anticipated for 10 wt. percent 235U. The
loaded truck shipment survey indicated readings of less than 1 mrem/hour for the 1 and 2 meter
readings.
A set of formula to predict the curie content for a given assay of 235U was developed and the
values were verified by hand calculations. The enriched uranium as UF 6 10 wt. percent for all
radionuclides listed in Table 4.2.3.2-6 of the Environmental Report were slightly reduced based
upon the new calculation completed.
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EXECUTIVE SUMMARY

This Environmental Report (ER) is submitted by USEC Inc. (USEC), the applicant for a
license to construct and operate the American Centrifuge Plant at the U.S. Department of Energy
(DOE) reservation located in Piketon, Ohio (the DOE reservation) in accordance with the Atomic
Energy Act of 1954, as amended, 10 Code of FederalRegulations (CFR) Parts 70, 40 and 30,
and other applicable laws and regulations. .USEC is' the parent company of the' United States
Enrichment Corporation, which'is the current holder of a U.S. Nuclear Regulatory Comrnission
(NRC) Certificate of Compliance issued under 10 CFR Part 76.
This ER is organized in accordance with the guidance in NUREG-1748, Environmental
Review GuidanceforLicensing.Actions.Associatedwith NMSS Programs.
Introduction

The American Centrifuge Plant (ACP) encompasses the construction, manufacturing,
start-up, operation and maintenance of a uranium enrichment process using American Centrifuge
technology. The license requested' is for .the construction and operation of an 3.5 million
separative work unit (SWU) plant but this. ER has also examined the impacts of an annual
capacity of 7 million SWU (four process buildings and support facilities) to facilitate licensing
for future. expansion from* a 3.5. rmillion 'SWU licensed'. plant. .. Thus', the anticipated
environmental impacts described .in this'ER are conservative with respect. to the initial
construction activities and plant operations :authoriied by the license currently being requested
by USEC.' USEC would seek future license amendments, as. needed, . to authorize additional
construction or operation authority,' but expects. the 'environmental, impacts' of such. additional.
activities to be bounded by the analysis in this ER This advanced second-generation enrichment
technology was originally developed by POE.- USEC has updated .the -gas centrifuge technology
from that used .in 'the GCEP ..program, but the American Centrifuge components remain
compatible with existing infrastructure and buildings/facilities. It is USEC's plan to utilize
existing buildings and adjacent areas that were *previouslydesignated, designed and impioved as
part of earlier construction in the 1980s for a DOE centrifuge uranium enrichment plant, located
on the DOE reservation, which includes' the Portsmouth 'Gaseous Diffusion. Plant (PORTS)
facilities that were. built to support the gaseous 'diffusion process begun in the 1950s.- PORTS is,
operated by USEC's wholly owned subsidiary, the United States Enrichment Corporation, under
a Certificate of Compliance issued by the NRC pursuant to 10 CFR Part 76.
USEC is the only non-governmental corporation providing enrichment services to the
nuclear industry and the only U.S.. producer of enriched uranium. Deployment 'of the ACP is
important to advancing the national 'energy. security goals of maintaining a reliable and
economical domestic source'6f enriched uranium. Secretary Spencer Abraham,, U.S. Secretairy
of Energy, has stated: "As a clean, affordable and reliable energy source, nuclear eniergy is
important to the nation's future energy supply ' .. USEC, and its partners in the nuclear. industry,
continue to take important steps enhancing national energy. security' with private* sector
development of advanced Ainerican technology." hri creating.USEC and privatizing the U.S.
government's enrichment operations, Congress intended that USEC would, among other things,
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conduct research and development as required, to evaluate alternative technologies for uranium
enrichment, and help maintain a reliable and economical domestic source of enriched uranium.
Deployment of the ACP is also important for meeting the commercial needs of the corporation to
replace higher cost and aging production with new lower cost production.
To support these statutory and commercial objectives, on June 17, 2002, USEC and the
U.S. government, represented by the DOE, entered into an agreement (DOE-USEC Agreement),
which has, as one of its fundamental objectives, to facilitate the deployment of cost effective
centrifuge enrichment technology in the United States. Assuming the successful demonstration
of the technology, the DOE-USEC Agreement requires that USEC begin operation of a
commercial centrifuge enrichment plant with an annual capacity of 1 million SWU in accordance
with certain milestones.
The DOE-USEC Agreement contemplates' three steps toward the deployment of a
commercial centrifuge enrichment plant, as discussed below.
The first step, which is already underway, is to upgrade existing American Centrifuge
technology and demonstrate an economically attractive gas centrifuge machine and enrichment
process using American Centrifuge technology. ' This is being accomplished through a
Cooperative Research and Development Agreement between USEC and University 'of
Tennessee-Battelle through which USEC's demonstration activities in Oak Ridge, Tennessee and
Lead Cascade activities in Piketon, Ohio are supported. DOE regulates centrifuge activities in
Oak Ridge. DOE prepared an Environmental Assessment regarding USEC's work in Oak Ridge
in October 2002 and issued a Finding of No Significant Impact (FONSI) (DOE 2002b).
The second step in the DOE-USEC Agreement is to install and operate a gas centrifuge
Lead Cascade inside existing buildings at the DOE reservation based on up to 240 full-scale gas
centrifuge machines and components. NRC has' performed an Environmental Assessment
(USEC 2004b), which resulted in a FONSI. In. order to operate. the American Centrifuge
Demonstration Facility (Lead Cascade), a 10 CFR: Part 70 license was issued to USEC on
February 24, 2004 to possess and use small quantities of enriched uranium up to 250 kilograms
of uranium hexafluoride (UF6 ).
While the purpose of the testing in Oak Ridge is focused on the centrifuge machine only,the purpose of the Lead Cascade is to provide reliability, performance, cost, and 'other vital data
of the enrichment process as a full-scale system. The Lead Cascade will not produce enriched
uranium for sale to customers. The cascade will operate in a recycling "closed loop" mode
where the enriched product stream is recombined with the depleted 'uranium stream prior to
being re-fed in to the cascade. No 'enriched material will be withdrawn, with the exception of
laboratory samples that will be used to assess the performance of the cascade. The information
provided during system testing is the principal benefit of the Lead Cascade.
The final step under the DOE-USEC Agreement is to construct and operate a commercial
centrifuge plant using American Centrifuge technology.
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Proposed Action
A license application for-the ACP is being submitted pursuant to the Atomzrc Energy Act
of 1954 as amended, 10 CFR Part 70, and other applicable laws and regulations. -The ACP is'
designed to enrich and safely contain and handle UF6 up to 10-weight (wt.) percent uranium-235
(U-235). USEC is submitting this ER to support the NRC's preparation of an Environmental
Impact Statement (EIS) for the commercial centrifuge, plant. Deployment of the ACP supports
the national energy security goal of maintaining a reliable and economical domestic. source of
enriched uranium. It also meets the corporation's need to replace aging production facilities with
more efficient technology.
Accordingly, the Proposed Action that is the subject of this ER is the licensing of the.
ACP'in Piketon, Ohio. In this ER, the Proposed Action is compared to a range of.reas6nable
alternatives. These alternatives include: the No Action Alternative (i.e., not licensing the'ACP)
and the siting alternative of Paducah, Kentucky. Since the DOE-USEC Agreemnent requires that
the ACP be sited either at 'the 'DOE reservation in Piketon, Ohio, or .the.Paducah Gaseous.
Diffusion Plant (PGDP) in Paducah, Kentucky, the only siting alternative considered was PGDP.
Results of Analyses
The results of the analyses in this ER can be summarized as follows. The Proposed
Action will satisfy the national energy security goal of maintaining a reliable and economical
domestic source of uranium enrichment as well as' corporation's commercial need for a new
production facility. There is a clear.need for the Proposed Action.. The No Action Alternative
will not meet the ational energy goal, will. have serious economic. impact on the region around
the proposed ACP and will not meet the commercial needs of the corporation....
Consideration of reasonable alternatives demonstrates that no alternate enrichment
technology, and no other site, is-obviously superior to an ACP at the Piketon, DOE'reservation.
USEC considered alternate technologies-Atomic Vapor Laser Isotopic Sepaia'tion (AVLIS) and
Separation of Isotopes by' Laser. Excitation (SILEX) -that utilize lasers to enrich uranium.
USEC determined. in 1999'that AVLIS was not an economically.viable technology, and
suspended its development. USEC ended its funding for research and %development of the
SILEX laser-based uranium enrichment process in April 2003 with the decision to focus
advanced technology resources on the :demonstration and deployment of the American
Centrifuge uranium enrichment technology. For siting, the DOE-USEC Agreement requires that
the.ACP be located at either the DOE reservation in Piketon, Ohio, or PGDP. Regardless, no
sites other than the DOE reservation in Piketon, Ohio, or PGDP offer the unique combination of
existing skilled work force, and existing- environmental data,- regulatory programs and
infrastructure relevant to uranium enrichment. Both the DOE reservation in Piketon, Ohio and
PGDP sites are environmentally suitable. UF6 ' production will ultimately cease at PGDP if the
Proposed Action is approved and becomes .operational, resulting in reduced emissions and
resource use at PGDP. The ACP can be located in Piketon, Ohio, within existing buildings,
newly constructed facilities and adjacent areas that were previously designaited, designed and
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improved as part of earlier construction in the 1980s for a DOE centrifuge uranium enrichment
plant (ERDA 1977). PGDP could only accommodate the ACP with the construction of a new,
114,380 square meter (1,231,172 square foot) process building and additional buildings for feed,
withdrawal and other support functions, and associated infrastructure. This construction would
add cost and increase schedule risk, compared to siting the ACP at the DOE reservation in
Piketon, Ohio. Accordingly, Piketon, Ohio was chosen as the site for the ACP.
Impacts
Analyses conducted as part of this ER demonstrate that there are no significant
environmental impacts resulting from the Proposed Action. The ACP will be located in newly
constructed facilities and within several existing buildings and adjacent areas that were
previously designated, designed and improved as part of earlier construction in the 1980s for a
DOE centrifuge uranium enrichment plant at the DOE reservation in Piketon, Ohio. The
uranium enrichment production and operations facilities currently located on the DOE
reservation are leased to the United States Enrichment Corporation by the DOE, and comprise
about 223 hectares (ha) (550 acres) within the approximately 1,497 ha (3,700 acres) DOE
reservation. Although uranium enrichment operations at the DOE reservation in Piketon, Ohio,
ceased in May 2001, the area remains industrialized as it has been since enrichment operations
began in the 1950s. Uranium enrichment equipment and facilities are being maintained in a Cold
Standby status. The area is largely devoid of trees, with grass and paved roadways dominating
the open space.
Site utility usage would increase slightly but would still be within existing capacities and
historic usages. Existing facilities will be refurbished and a few new buildings constructed to
accommodate the ACP.
There are no wetlands, critical habitat, cultural, historical or visual resources that will be
adversely affected by the refurbishment, construction or operation of the ACP at the DOE
reservation in Piketon, Ohio. Modeling indicates that the maximally exposed individual (MEI) is
a hypothetical individual living on the DOE reservation boundary 1.1-kilometers (0.68 mile)
south-southwest of the ACP. The maximum individual effective dose equivalent (EDE) rate at
this location is: modeled to be 0.55 millirem. (mrern)/year (yr). The maximum individual EDE
rate for the on-reservation tenant organizations is 0.27 mrem/yr. The calculated MEI doses are
well below the U.S. Environmental Protection Agency (EPA) National Emissions Standards for
Hazardous Air Pollutants (NESHAP) limit of 10 mrem/yr and the NRC Total Effective Dose
Equivalent (TEDE) limit of 100 mrem/yr.
Wastes generated during manufacturing and operation will include classified and
unclassified low-level radioactive wastes, non-regulated wastes and wastes regulated under the
Resource Conservation and Recovery Act, including low-level mixed wastes.
Precautions will be taken in accordance with applicable laws and best management
practices to avoid accidental releases to the environment (i.e., liquid effluent tanks, holding
ponds with oil diversion devices, spill response and equipment, procedures, training, etc).
There are no environmental justice issues associated with the ACP.
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Connected to the 'Proposed Action is the commercial manufacture of centrifuge
components. The manufacturing/assembly process will be an ongoing activity through 'the
production of approximately 12,000 completed machines for a. 3.5 million .'SWU plant and
24,000 completed machines and sufficient spares to operate a 7 million SWU plant. The
production rate capability will be developed to ramp up to approximately 20 completed machines.
per day. Manufacturing impacts are evaluated in this ER.
.
Refurbishment and construction of the ACP will create approximately 518 construction
contractor jobs for the 3.5 million 'SWJU plant and 1,036 construction contractor jobs for the 7
million SWU plant. The projected level of enployment for the operations phase is projected to
be approximately 500 for a 3.5 million SWU plant and '600 full-time equivalents (FTEs) for a 7
million SWU plant.
Conclusion

<w

In conclusion, the environmental impacts of the Proposed Action are clearly outweighed
by the benefits of supporting the national' energy security goal .of maintaining a reliable and
economical domestic source of enriched uraniumn and meeting the corporation's need for a new
production facility. The No Action Alternative is denial of a license to' construct and 'operate the
ACP at the DOE reservation. The consequence. of -the No 'Action Alternative* is that the
demonstrated need for a domestic advanced technology uranium enrichment facility will not be
met. Long-term national energy security goals twill be injeopardy and it will have a significant
impact on the reliability of an adequate nuclear fuel supply in the global marketplace and the"
corporation's need to replace higher cost ageirig:production will not be met. The No Action
Alternative will adversely impact national energy security'. The p'rim'ary benefit of the No Action
Alternative is the avoidance of the few insignificant impacts associated with the Proposed
Action. The alternative of siting the ACP. at PGDP would also meet the'need but would result in
slightly greater environmental impacts due to the need to construct a larger number of buildings
and supporting infrastructure. There would' also be' cost and. schedule impacts associated with
constructing the ACP at PGDP. Piketon, Ohio.was chosen as the site for the ACP on the basis of
USEC's overall assessment of how to meet the .need for such a facility considering
environmental and other. impacts, and' cost and schedule.. 'This. ER. demonstrates that the
preferred alternative is clearly the construction an'doperation of the ACP at the 'selected location
on the Pilceton, Ohio DOE reservation.
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1.0' INTRODUCTION
USEC Inc. (USEC) is the applicant .for. a' license to construct and operate a uranium
enrichment facility. USEC is the only private corporation providing enrichment 'services to the
nuclear industry and the only U.S. producer of enriched uranium.. The license authorizes USEC.
to possess and use special nuclear, source, and by-product'material in the-American Centrifuge
Plant (ACP). As required by 10 Code of FederalRegulations (CFR) Part 51, this Environmental
Report (ER) is being submitted to the U.S..Nuclear R.egulatory Commission (NRC) by USEC to
support licensing of the ACP. The ACP' is an important step toward advancing the national
energy security goals of. maintaining a reliable and 'economical.domestic source of enriched
uranium.. USEC proposes

-

as the Proposed Action

-

to locate -the ACP. at the U.S.

Department of Energy (DOE) reservation in Piketon, Ohio in accordance with the Atomic Energy
Act of 1954, as.amended, .10 CFR Parts 70, 40, .and.30,,.and other applicable laws-and
regulations. USEC is the parent company of the United States Enrichnient Corporation,' which is
the current holder of a NRC Certificate of Compliance issued under 10 CFR Part 76.
This ER is organized in accordance with the guidance contained in NUREG-1748;
Environmental Revieiv Guidancefor LicensingActions Associated i~ith NMSS Programs, dated

.

August 2003. Chapter 1.0 provides an' introduction and background on the history of the site,
and discusses why USEC. is requesting, from.the NRC;, a license to construct and'operate a
uranium enrichment facility. Chapter 2.0 discusses the Proposed Action and -alternatives
including the No Action Alternative and siting alternatives. Chapter 30 -discusses the existing
environmental conditions at the DOE reservation in'Piket n, Ohio, and Chapter 4.0 discusses
how those conditions would be modified, if any, by.the ACP. Chapter 5.0 discusses any
mitigation measures employed by the .ACP. Chapter 6.0 discusses the environmental
measurement and monitoring program utilized. for the ACP. Chapter 7.0 'discusses the Cost
Benefit Analysis. 'Chapter 8.0 provides the summary of any environmental consequences from.
deployment of the ACP.'
9.0 an'd 10.0 contain a list. of references and preparers,
respectively. Chapter 110 contains a Glossary of terms used in this ERiL Appendices contain
Acronyms and Abbreviations; Chemicals and Units of Measure; Metric/English Conversion
Chart;- Metric Prefixes; Consultation Letters' Environmental Imnpact of Decommissioning;
Proprietary Cost Benefit Analysis; and ER Tables and Figures..
.Chapters

This ER has bounded the size'and schedule of the ACP.at an annuall7 millioni SWU (four
process buildings and support facilities) to- ficilitate the license amendment process for future
expansion from a 3.5 million SWU licensed plant..
1.0.1 Background
The DOE reservation is located at latitude 39°00'30" north-and longitude.83°0000" west
measured at the center of the DOE reservation on approximately 1,497 ha (3,700 acres). in Pike
County, Ohio, one of the state's lesser populated' counties. The DOE reservation is located
between Chillicothe and Portsmouth, Ohio, approximately 113 kilometers'(km) (70 miles [mi])
south of Columbus, Ohio..
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The general location is an area of steep to gently rolling hills, with average elevations of
37 meters (in) (120 feet [ft]) above the Scioto River valley. The steep hills characteristically are
forested, while the rolling hills provide marginal farmland. With the exception of the Scioto
River and its floodplain, the floodplains and valleys are narrow and are occupied by small farms.
There are no unrelated industrial, commercial, institutional,, or residential structures
within the DOE reservation. DOE leases facilities on the DOE reservation to the Ohio National
Guard. The Ohio National Guard does not store weapons on the DOE reservation. There are no*
other military installations located near the DOE reservation.
Roadways within the fenced limited access or protected area of the DOE reservation
consist of several miles of paved surface. Several, paved roads branch out from the DOE
reservation to the Perimeter Road that surrounds the limited access area. The west access to the
DOE reservation extends from U.S. 23 to the Perimeter Road. Shyville Road connects U.S.
32/124 to the north side of the DOE reservation. Other access roads connect to secondary county
roads. Access to the DOE reservation is controlled at the west access point. Other access points
to the DOE reservation are currently secured.
Rail and roadways are available for cylinder movements to the DOE reservation. The rail
spur enters the DOE reservation from the north and branches to several areas inside the limited
access area. In addition, cylinders are transported around the DOE reservation using a variety of
devices, including cylinder carriers, stackers, rail cars, forklifts, trucks, and wagons.
Rivers or major streams do not traverse the DOE reservation area. However, Big Beaver
Creek and Little Beaver Creek cross the northern edge of the DOE reservation. Runoff water
flows from the area through three streams: Little. Beaver Creek, Big Run Creek, and a drainage
ditch to the Scioto River.
The DOE reservation consists of approximately 1,497 ha (3,700 acres) with
approximately a 526 ha (1,300 acres) central area surrounded by the Perimeter Road. The DOE
reservation land outside the Perimeter Road is used for a variety of purposes, including a water
treatment plant; lagoons for the process wastewater treatment plant; sanitary and inert landfills;
and open and forested buffer areas..
Most of the improvements are located within the fenced core area. The core area is
largely devoid of trees, with grass and paved roadways dominating the open space.
The ACP is situated on approximately 81 ha (200 acres) of the southwest quadrant of the
Controlled Access Area.
The gaseous diffusion plant (GDP) occupies approximately 223 ha (550 acres) of the
remaining Controlled Access Area. The Portsmouth Gaseous Diffusion Plant (PORTS) has been
in operation since the mid-1950s as an active uranium enrichment facility supplying enriched
uranium for government and commercial use. The process buildings were constructed from
1952 to 1954 as gaseous diffusion facilities for the isotopic enrichment of uranium and are
designed to operate at a capacity of 8.6 million separative work units (SWU). The GDP process
buildings contain approximately 763,000 square meters (m2 ) (8,210,000 gross square feet [ft2 ]).
1-2
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In the late 1970s, the DOE reservation was the site.selected by the DOE for, a new enrichment

facility using gas centrifuge technology. Construction of the Gas Centrifuge Enrichment Plant
(GCEP) began in 1979, but was halted in .1985 because the projected demand for enriched
uranium decreased. Figure 1.0.1-1 shows .the regional area 'surrounding the DOE reservation.
Figure 1.0.1-2 shows the DOE reservation in Piketon, Ohio.
.'
In 1991, DOE suspended productioni of highly enriched uranium (HEU) at PORTS. The
plant continued to produce low enriched uranium (LEU) for use by commercial nuclear power
plants until May 2001.
'
In accordance with' the Energy Policy Act of 1992, 'the United States Enrichment
Corporation, a newly created government corporation, assumed full .responsibility for uianium
enrichment operations at PORTS on July 1, 1993. DOE retains certain responsibilities 'for
decontamination and decommissioning, waste management, depleted uranium hexafluoride
cylinders, and.environmental remediation. The NRC granted the United States Enrichment
Corporation a Certificate of Compliance for operation of the GDP pursuant to 10 CFR Part 76 on
November 26, 1996 and the GDP.was officially transferred to NRC oversight on March 3, 1997.
USEC subsequently became a publicly held private corporation on July 28, 1998.
The DOE leases the uranium 'enrichment production and operations facilities to the
* United States Enrichment Corporation. In addition'to the GDP buildings, extensive support
facilities are required to maintain 'the diffusion process. The' supp`ort facilities include
administration buildings, a steam plant, electrical switchyards, cooling towers,'cleaning and
decontamination facilities, water and wastewater treatment plants, fire and security headquarters,
maintenance shops, warehouses, and laboratory facilities..
In. May 2001, the United States Enrichment Corporation ceased uranium enrichment
operations at PORTS and consolidated enrichment operations at its Paducah Gaseous Diffusion
Plant (PGDP). The United States Enrichment Corporation'continued to operate its transfer and
shipping activities at the PORTS DOE reservation until July 2002 in support of its. enrichment
business. At the'request of DOE, the cascade was placed in cold standby, .a condition under
which the plant -could be returned to a portion of its previous production in approximately 18 24 months if DOE determines that additional domestic enrichment capacity is.necessary.
*
GDP enrichment operations are now in cold standby status, which involves maintaining
those portions of the gaseous diffusion plant needed for 3 million SWU per year production
capacity in a non-operational condition. In addition, necessary surveillance and maintenance
activities must be conducted .to retain the ability. to resume operations. after a set of restart
activities are conducted (USEC 2004b).
The GDP currently operates in accordance with an NRC Certificate of Compliance issued
pursuant to 10 CFR Part 76 requirements. These operations include maintaining'the GDP in cold
standby status under a contract with DOE, perforning uranium deposit removal activities in the
cascade facilities, and removing technetium-99 (9 9Tc) from potentially contaminated uranium
feed in accordance with the June 17, 2002, agreement between USEC and DOE.
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On January 27, 2004, the NRC published an Environmental Assessment in the Federal
Register (69 Federal Register 3956) for the Lead Cascade Demonstration Facility. The
Environmental Assessment resulted in a Finding of No Significant Impact (FONSI) (USEC
2004c, USEC 2004b). On February 24, 2004, a license was issued to USEC to possess and use
special nuclear, source, and by-product material in the Lead Cascade Demonstration Facility in
Piketon, Ohio. The Lead Cascade Demonstration Facility is a test and demonstration facility
designed to provide information on American Centrifuge technology that will factor into the
operation of the ACP. Operation of the Lead Cascade Demonstration Facility is scheduled to
begin in 2005.
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Figure 1.0.1-1 Location of Portsmouth Gaseous Diffusion Plaint in relation to the
geographic region
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Figure 1.0.1-2 U.S. Department of Energy Reservation
:

in Piketon, Ohio
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1.0.2 American Centrifuge Plant Program Overview
Following the suspension of development of the Atomic Vapor Laser Isotopic Separation
(AVLIS) enrichment technology in June 1999, USEC began an evaluation of centrifuge and
other technologies to replace its gaseous diffusion technology. Gaseous diffusion technology
requires large amounts of power. These power requirements significantly affect the cost of
production of enriched uranium. Since the use of foreign centrifuge technology and other third
generation technologies including the Separation of Isotopes by Laser Excitation (SILEX), a
laser-based technology under development in Australia, have the potential to lower the cost of
production, these alternative enrichment technologies were also investigated. As part of the
evaluation, USEC, in partnership with University of Tennessee-Battelle, the operator of DOE's
Oak Ridge National Laboratory, undertook to refine gas centrifuge technology under a DOE
approved Cooperative Research and Develop Agreement (CRADA).
USEC began design of an improved centrifuge machine by taking advantage of
commercial advances in materials of construction and manufacturing methods. The improved
centrifuge technology is intended to achieve performance levels approximately equivalent to
those demonstrated in DOE's earlier testing programs, but at a substantially reduced cost.
On June 17, 2002, USEC and the U.S. Government, represented by the DOE, entered into
an agreement, which has as one of its fundamental objectives to facilitate the deployment of new,
cost effective centrifuge enrichment technology in the U.S. (DOE-USEC Agreement). Assuming
successful demonstration of the technology, the DOE-USEC Agreement requires that USEC
begin operation of a commercial enrichment plant with annual capacity of I million SWU in
accordance with certain milestones.
The DOE-USEC Agreement contemplates three steps towards the development of a
Commercial Centrifuge Plant, as discussed below. The environmental impacts of the first step,
research and development of the centrifuge components (Demonstration Project) in Oak Ridge,
were examined in a DOE Environmental Assessment (DOE 2002b) and a FONSI was issued on
October 18, 2002. The environmental impacts.of the second step, deployment and system testing
through a Lead Cascade Demonstration Facility, were covered in a NRC Environmental
Assessment (USEC 2004b) and a FONSI was issued on February 24, 2004. The environmental
impacts of an independent third step, a Commercial Centrifuge Plant, are the subject of this ER.
Demonstration Proiect
The Demonstration Project will demonstrate centrifuge performance in Oak Ridge,
Tennessee under DOE regulatory oversight. The standard measure of enrichment in the uranium
enrichment industry is the SWU. The Demonstration Project will demonstrate that the centrifuge
machine design is capable of economically producing. 300+ SWU per year. The Demonstration
Project will verify the integrated machine design while maintaining 300+ SWU per year
performance, provide a solid basis for the centrifuge machine cost estimate, and obtain initial
reliability data. The demonstration machines will be operated and SWU performance will be
optimized in highly instrumented test stands in DOE's East Tennessee Technology Park (ETTP)
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in Oak Ridge, Tennessee. Additional machines will be operated in other test stands to evaluate
the initial reliability of an integrated machine design.
American Centrifune Lead Cascade Demonstration Facility
For the Lead Cascade Demonstration Facility, the NRC has issued a 10 CFR.Part 70
license to possess and use special nuclear material. The Lead Cascade Demonstration Facility
consists of up to 240 operating centrifuge machines at the DOE .reservation in Piketon, Ohio.
The Lead Cascade Demonstration Facility is a real time demonstration of the basic building
block for a gas centrifuge enrichment process in a multiple stage configuration and will provide
data that is vital to provide reliability, performance, and cost information.'
I,.-

All or part of the centrifuge machines.for the Lead Cascade may be manufactured and
balanced in Oak Ridge, Tennessee or at the Piketon DOE reservation.' Centrifuge components
manufactured off the DOE: reservation will be shipped. to the 'Lead Cascade Demonstration
Facility for assembly, installation, checkout, and start-up. Locating the Lead Cascade
Demonstration Facility at the DOE reservation requires the Tefurbishment of existing equipment
and buildings of the former GCEP; The refurbishment is scheduled to be complete in. time'to
begin testing in 2005. Operation of the Lead Cascade Demonstration Facility will demonstrate'
the reliability of the centrifuge machines; assisit in the design and optimization of the cascade and
balance of the plant; and also will provide information important to detenrining the cost, and
design of the Commercial Centrifuge Plant. The Lead Cascade Demonstration Facility will
operate on recycle with no withdrawal of enriched product, except for laboratory samples.
American Centrifuge Plant
*
The. centrifuge plant design is highly modular, with the basic building block. of
enrichment capacity being a cascade of centrifuges. Information and work.performed during-the
Demonstration and Lead Cascade Projects will be used to develop .the. final detailed design of the
ACP. Additional information on SWU performance, reliability, and economics will be available
from the Lead Cascade operation and will be used. to demonstrate the.economics of the ACP. and
to enable USEC and investors to make .a final decision to commit.funds for the construction of
the ACP. Given the significant time required for licensing, USEC considers that it is beneficial.
to request an NRC license for the ACP in:orderlo meet it's schedule objectives.
During the process of remediation, construction, infrastructure. modification,
manufacturing, and test operations for the scope of this ER, the, design for these elements are
reviewed for compliance with regulatory standards for releases, emissions, and wastes generated
and.for minimization ofthe quantity and 'toxicity ofthe materials used.and wastes generated.
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1.1 Purpose and Need for the Proposed Action
Nuclear power generates about 20 percent of the electricity for the United States.
Construction and operation of a gas centrifuge plant utilizing the US-origin advanced technology
is key to supporting DOE's national energy security goals by providing a reliable and secure
domestic source of enriched uranium. The primary purpose of this action is to allow USEC to
construct and operate a plant to enrich uranium. up to 10 weight (wt.) percent with an initial
capacity of approximately 3.5 million SWU expandable to 7 million SWU, at USEC's option,
using advanced U.S. centrifuge technology at the DOE reservation located in Piketon, Ohio.
The gas centrifuge is an enrichment process that increases the concentration of uranium235
the isotope desired for production of nuclear energy. The gas centrifuge process has
three inherent characteristics that make it particularly attractive: (1) it is a proven technology;
(2) it has low operating cost; and (3) it is amenable to modular architecture. The low energy
requirements of gas centrifuge technology, approximately 5 percent of that required by a
comparably-sized Gaseous Diffusion Plant, provide for considerably lower operating costs
(electricity usage comparison shown in Table 1.1-1). The modularity of gas centrifuge
technology allows for a flexible deployment of enrichment capacity, enabling responsiveness to
market demand.
(235 U),

Table 1.1-1 Electricity Usage Estimates

Electricity (megawatt hr)
._

.

.

11,000,000
(CY 2005 estimate)

.

650,000

The ACP is a crucial step toward advancing the national energy security goal of
maintaining a reliable and economical domestic source of enriched uranium The plant uses
American Centrifuge enrichment technology. that supports the national energy security goals.
Congress privatized the U.S. Government's uranium enrichment operations creating USEC to,
among other things, conduct research and development as required to evaluate alternative
technologies for uranium enrichment, and to help maintain a. reliable and economical domestic
source of enriched uranium. It is also important for meeting the commercial needs of the
corporation to replace higher cost and aging production with new lower cost production.
To support these statutory and commercial objectives, on June 17, 2002, USEC and the
U.S. Government, represented by the DOE, entered into the DOE-USEC Agreement. Assuming
successful demonstration of the technology, the DOE-USEC Agreement requires that USEC
begin operations of an enrichment facility at the DOE reservation in Piketon, Ohio, or PGDP
using advanced technology with annual.capacity of 1 million SWU (expandable to 3.5 million
SWU) in accordance with certain milestones (see Table 1.1-2). The milestone schedule contains
target dates for various steps including milestones associated with testing, NRC licensing,
financing, and construction. The milestones require, among other things, that a centrifuge
1-10

EnvironmentalReportfor the American Centrifuge Plant

.

Revision I

facility (1) begin commercial operations in Piketon, Ohio, no later than January 2009 and
achieve an annual capacity of 1 million SWU by Mairch 2010 or (2) begin commercial operations
in Paducah, Kentucky, no later than January 2010 and achieve an:annual capacity of 1 million
SWIU by March 2011.
Table 1.1-2 Milestones in the DOErUSEC Agreement'(June 17, 2002) Related to
Development of the American Centrifuge Plant

-

Dat

.

>-

.

-

g

.

;

..........:.

.r..

-.

,

Satisfactory reliability and performance data obtained from Lead Cascade

2006
October
Ocoe 2006

operations'

___

January 2007
June 2007
January 2009
March 2010

........
;:-

NRC dockets Commercial Centrifuge Plant application-

May 2005
___

*

Submit License Application to NRC for Commercial Centrifuge Plant

March 2005

____
___

.~

.

Financing commitment secured for a 1 million SWU Centrifuge Plant
Begin Commercial Centrifuge Plaht construction/refurbishment
Begin Commercial-Centrifuge Plant operations
Centrifuge Plant annual capacity'6t 1 million SWU per year

'

Centrifuge Plant (if expanded at USEC's option) projected to. have anSetb2011
epmrannual capacity at 3.5 niillion SWV.per year
The American Centrifuge will play a major role in supporting our'nation's energy
security and national security interests while providing a reliable, competitive fuel source for
nuclear power plants around the-world. Secretary Spencer Abraham, U.S. Secretary.of Energy,
has stated: "As a clean, affordable and reliable energy source, nuclear energy is important to the
nation's future energy supply ... USEC, and its partners in the nuclear industry, continueto take
important steps enhancing national energy security with private sector development of advanced:
Americn' technology." In addition'. to advancing .riiti6nal -energy security goals, the ACP
supports USEC's corporate goal of remaining a competitive and reliable domestic provider of
enrich ed uranium to the.nuclear, industry.' USECs subsidiary, the United States Enrichmnent
Corporation, currently produces about 5 million SWU per year using gaseous diffusion'
technology at PGDP. The PGDP is over .50 years old and the power costs to 'produce' SWL are
significant. Electricity at the. Paducah plant represents about. 60 percent of production cost.
Global LEU suppliers compete'primarily in terms .of price, and secondarily on reliability of
supply and customer service.
In addition, as Executive Agent for the U.S. Government, the United States Enrichment
Corporation agreed to purchase, if made available by the' Russian Executive Agent, 5.5 million
SWU per year of LEU that is derived from' down blending of HEU from Russian warheads
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(Megatons to Megawatts Program). The agreement under which the United States Enrichment
Corporation supplies LEU from this source expires in 2013. Nearly every commercial nuclear
power reactor in the United States has been refueled at some point in the past decade with lowenriched uranium from this program. About one in ten homes and businesses in the United
States are powered with fuel from the Megatons to Megawatts program.
Oliver Kingsley, President and CEO of Exelon Corporation, one of USEC's customers,
has stated: "We are pleased to partner with USEC as our primary supplier of low-enriched
uranium through 2010. Through our long-term purchase contract, Exelon Generation will play
an important role in the demonstration and deployment of the American Centrifuge enrichment
technology". In 2003 USEC supplied enrichment for approximately 56 percent of the North
American market and 30 percent of the world market. Going forward, USEC is focused on
continuing to serve our utility customers through additional long-term contracts well into the
period when the ACP would be operating.
Overseas, more than two dozen reactors. are under construction and more are on the
drawing board, and as of August 15, 2004, the NRC has extended the life of 26 reactors with
applications pending review for another IS reactors. Most reactors are expected to apply for an
extension.
All these factors add up to long-term demand for the American Centrifuge technology
product.
USEC is committed to being competitive on price, delivering superior customer-service,
meeting national energy security goals and fulfilling its commitments in the DOE-USEC
Agreement. Hence, USEC needs to deploy a domestic competitive fuel source for nuclear power
plants utilizing advanced centrifuge technology towards the end of this decade.
1.2 Proposed Action
The Proposed Action is to refurbish, construct and operate a plant to enrich uranium up to
10 wt. percent U with an initial capacity of approximately 3.5 million SWU expandable to 7
million SWU.using advanced American Centrifuge technology at the DOE reservation located in
Piketon, Ohio. Existing facilities and land formerly used for GCEP will be leased from the DOE
and utilized for the ACP (Figures 4.1.3-1 and 4.1.3-2). The Proposed Action includes
refurbishment of existing facilities, construction, start-up and operation of up to four process
buildings with full-scale gas centrifuge machines and components.
USEC is seeking a license for the construction and operation of a plant to. enrich uranium
up to 10 wt. percent with a capacity of approximately 3.5 million SWU. The ACP may be
expanded as market conditions require. The ACP operates up to four process buildings with
approximately 24,000 centrifuge machines in cascade configurations at an annual capacity of
approximately 7 million SWU. Enrichment operations will begin as cascades are installed,
tested, and filled with process gas. Additional centrifuges may be available for other uses (e.g.,
spares). The plant may enrich uranium up to 10 wt. percent 235U. The enriched product stream
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from each cascade is combined with the enriched product streams of other cascades producing
the same assay. The combined stream is routed to the withdrawal facilities where the product is
sublimed into a cold trap. Similarly, the depleted (tails) stream from each cascade is combined
with the tails streams from other cascades and is also' sublimed in the tails withdrawal area.
Samples of uranium are periodically taken for laboratory analysis to assess the performance of
the cascades.
Operations that are performed to support the primary process includes: equipment and
machinery repair; modification; manufacturing of specialized. equipment (including the
centrifuges themselves); and assembly and test of machines. These activities may be conducted
with equipment contaminated with uranium bearing material.. The uranium bearing material
could be UF6, uranium tetrafluoride (UF4), uranyl fluoride (Uj0
2 F2), or an intermediate oxyfluoride.
Other ACP support functions include: meteorological tower, 345 kilovolts (kY) electrical
utilities, communications, sewage treatment, water treatment, laboratory services, guard force,
fire department, health physics, industrial hygiene, industrial safety, environmental compliance,
and waste.management.
At the end of the useful life of the ACP, the plant will be decommissioned consistent wiih
the decommissioning plan contained in Chapter :10.0 of the License Application and
Decommissioning Funding Plan for the American Centrifuge Plant. Impacts of decommissioning
are analyzed in this ER.
1.3 Applicable Regulatory Requirements, Permits, and Required Consultations
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
*Part20 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 descrbed 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.
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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 EndangeredSpecies Act
• Fish and Wildlife CoordinationAct
X

NationalHistoric PreservationAct (NIPA), Section 106

* FarmlandProtection PolicyAct (FPPA)/Farmland Conservation Impact Rating
Consultation letters and responses are included in Appendix B of this ER.
Table 1.3-1 identifies the Federal, State and local permits and other authorizations and
consultations that potentially could be required and the.current status of each.
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License-;Permit, or Other. Consent
Re nsibIe
Authority.
Relevance and Status

ency

'''"'

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)

Ohio Permit to Install (PTI): Required. for OEPA
(1) any source to which one or m6re of the
following CAA programs would apply:
prevention

of '. significant

deterioration

(PSD), nohattaiinmnt . area, NSPS,." and/6r.
NESHAPs;' and (2) any source to which'one
or more. of the following 'state air quality.
programs would apply; Gasolinie Dispensing
Facility Permit, Direct Final Permit,. and/or
Small Maximum . Uncontrolled Emissions.

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.
p
g

CleanAir Act
(CAA), Title
V, Sections
501-507 (U.S.
Code, Title 42,
Sections 76617661f [42
USC 76617661f]); Ohio
Administrative
Code (OAC)'
3745-77-02
CAATitleI,

Sections 160169 (42 USC
7470-7479);
OAC:3745-31-'
02

Unit Registration.

.1-15
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USEC

has

determined

that

-the -PSD,

nonattainmenet 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 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License, Permit, or Other ConsentResponsible
Authority
Relevance and Status
'Agency
Air Quality Protection (Cont.)

Ohio Permit to Operate: Required for (1) OEPA
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.

CAA, Title I,
Sections 160169 (42 USC
7470-7479);
OAC 3745-3502

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 EPA; OEPA
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.

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 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
Relevance and-Status
Reponsible
Authority
License, PerIit, or Other Consent:'
Ag.icy-

*

-

Air Quality Protection(Cont.

Determination: OEPA
CAA
Conformity
Required for each criteria' pollutant (i.e.,
sulfur dioxide, particulate matte', 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.

Water Resources Protectio'n
National Pollutant Diseharge'.Elimination
System (NPDES) Permits 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.'

:

*

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..'

USEC has determined that construction of the
Clean Warer
Act.(qWA i) '
ACP 'and new' cylinder. storage' yards would
(33 USC I[251 require an NPDES Permit. for the construction
et. seq.); 410
site storm water discharges.. United States
CFR Part 122; Enrichment Corporation is the holder of NPDES
OAC-374.,5-. . Permit' number OIS00023*BD. If requested,: a
33-02, 37i 45Storm Water Pollution Prevention Plan (SWPP)
38e02, an d'
will be submitted to the OEPA at the appropriate
3745-38-C 16
time. Storm water will discharge through
existing outfalls covered by a NPDES Permit.

OEPA

.

CAA,.Titl e 1,
Section II76
(c)' (42 US;EC'
7506); 40 CFR

.1-17
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License, Permit, or Other Consent
Responsible
Authority
Relevance and Status
Agency
Eater Resources Protection (Conzt.)

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-

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.

33-02, 3745-

38-02, and
3745-38-06

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

Ohio Surface Water PTI: Required before
constructing sewers or pump stations.

OEPA

OAC-374531-02

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-374531-02

If required, a PTI to modify the existing NPDES
permit would be submitted to. the OEPA at the
appropriate time.

CWA (33
USC 1251 et
seq.); 40 CFR
Part 122;
OAC-374533-02, 374538-02, and

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

3745-38-06

.,
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
Relevance and Status'Authort .;
Rr
i
-nsin
'Liceiise, Permit,'or6Other-Gonssep
Agency,>..

,

U.S. Army Corps
of Engineers'
(USACE)

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.
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.
Ohio Individual IsolatedWetland 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 n6t exceeding 3 acres (1.21 ha)
for Category 2 isolated wetlands.
:
Spill Prevention'Control and:
Countermeasures (SPCC) Plan: Required
for any. facility thatecould discharge oil in
harmnful quantities'into navigable waters or
onto adjoining shorelines.

..

'

OEPA

OEPA

'
,

.

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.

Oio Revised
Code (ORC).

'USEC believes that construction of the ACP
would not result in dredging or'placement of fill.

Sections

material into wetlands within, the jurisdiction of

6111.0216111.029

the OEPA isolated wetlands program.

ORC Sections.
6111.0216111.029'

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.

CWA (33.
USC 1251,et
seq.);40 GFR

A SPCC plan would .be required. USEC will
revise the 'existing SPCC plan to include ACP
operations at the appropriate, time (POEF-EW17 current version)..

'

EPA

Part 1'12
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Table 1.3-1 ]Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License, Permit, or Other Consent
Responsible
Authority
RMlet rance and Status

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.

Agency
OEPA

CWA, Section
401 (33 USC
1341); ORC
Chapters 119
and 6111;
OAC Chapters
3745-1, 374532, 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 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
Relevance'aand Status.
License, Permit; or Other Consent '-SthorityResponsile
Agency-'
W~aterResourcesProtection (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

Underground Storage Tank (UST)

Ohio Departmei it

Installation Permit: Required before

of Commerce,

)AC-3745-

;4-01(B)(b)

(

beginning installation of a UST system (i.e., Ohio Bureau of
Underground
a tank and/dr piping of which 10 percent or
more of the volume is underground and that Storage Tank.
Regulations
contain 'petroleum products or substances
deflifed'ashazarddus by the Comprehensive .(BUSTR)..
Environmental Response, Compensation,
and Liability Act [CERCLA], except those
hazardous substances that are also defined ais
hazardoduswaste by theRCRA).
New UST. System Registration: Required
within 30'days of bringing a neiw UST
system into service.
.

OAC 1301:7-: Two UST systems are installed at the ACP.
Registration number: 66005107-ROO010
9-06(D)
.
Tank Number:
T00007
T00016

I

RCRA, as
amended,.
*Subtitle I (42
USC 6991a6991i); 40
CFR 280.22;
OAC 1301-79-04

EPA; Ohio
BUSTR .

USEC will procure services from a qualified
* vendor.

If new UST systems. would be. installed at the.
ACP the Registratibn would be filed at the
.
''
appropriate time.

I,,
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
Authority
Relevance and Status
Responsible
License, Permit, or Other Consent
Agency
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 1301:77-28(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.

OEPA

OAC 3745-5211

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

Resource
Conservation
and Recovety

United
States
Enrichment
Hazardous Waste Generator
Number 0HD987054723.

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.

EPA; 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-reservation.

Act (RCRA),
as amended
(42 USC 6901
et seq.),
Subtitle C;
OAC 3745-5212
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
.
Relevance and Status
Responsiblel '' Authority.
License, Permit, or Other Consent
.Agency
.
Waste Management andPollutionPrevention (Cont.)

OEPA or Pike.
Construction and Demolition Debris
County Board of
Facility License: Required before
Health
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.ofmust
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;.

OAC 3745-37-* Construction debris would not be disposed of on
site at the ACP. Therefore, no Construction and
01

Low-Level Radioactive Waste. Generator Ohio Department
Reports'. I Required 'within 60 days of of Health
commencing the generation. of low-level
waste 'in Ohio.

OAC 3701:1-

Demolition' Debris Facility License would be
required.

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 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
Responsible
Authority
Rele%rance and Status
License, Permit, or Oth(er Consent
Agency

Waste Man agemncut aed Pollution Prevention (Conot.)

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.

Hazardous Waste Facility Permit: EPA; OEPA
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-reservation
for treatment or disposal.

RCRA, as
amended (42
USC 6901 et
seq.), Subtitle

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

OAC 3745266; 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.

OAC 3745-2906

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.

OEPA

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

C; OAC 374550-40

Ohio.

.,
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
§ Relevance and Status
'Authority
License, Permit, or Other.Consent '.espbhsible
Agency.
Emergency Planning andlResponse
E

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 Emc :rgency
Planning
Commiissil .om
(LEPC); C)hio
State Eme: rgency

Emergency

Response
Commissil in

(EPORA),

.
Annual Haza~rdo,us Chemicfeal Inventory'
LEPC; Oh io
Rep r: u nIissio o f te re or is
. SERC; loc al fire
-required when hazardous' chemicals have.
departmen t .
been stored at a facility' dunrifig the' preceding
amounts that exceed threshold
year min

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

Right-to-Knoiv
Act of .1986

.Section

* (SERC)

quantities.

Planningand
Community

311

(42 USC
11021); 40
CFR 370.20;
OAC 3750-3015
EPCRA

United States Enrichment Corporation' will

Section 312

prepare. and' submit an, :Annual'. Hazardous

(42'USC

Chemical Inventory Report each'year.. United
States Enrichment Corporation' Facility ID
Number 45661NTDST3930U

11022)';'40
CFR 370.25;
OAC 3750-3001

1,
..

.

.-

..

.

.
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License, Permit, or Other Consent
Responsible
Authority
Relevance and Status
Agency
Emnergency Planning anid Response (Cont.)

Notification of On-Site Storage of an
Ohio SERC
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.

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
CFR 355.30;
OAC 3750-20- the threshold planning quantity at the ACP.
05
Facility ID Number 4566 1NTDST393OU

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

EPCRA,
Section 313
(42 USC
11023); 40
CFR Part 372;
OAC 3745100-07

EPCRA,
Section 304
(42 USC
11004); 40

United States Enrichmnent Corporation will
prepare and submit a TRI Report to the EPA
each
year.
Facility
ID
Number
45661NTDST3930U.

I,.
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
Relevance and StatusAutliorty.
RespoflsibI'
License, Permit, or Other Consent ,
Agency.'
Emergency PlanningandResponse (Cont.)
Transportation of Radioactive Wastes and U.S. Department
Conversion Products Certificate' of of Transportation
Registration:, Required to authorize' the (DOT)
registrant to transport hazardous material or
cause a hazardous material to be transported
or shipped.

United
States
Hazardous
Certificate
of
Materials.
Transportation 052803005022LN.
Act (HMTA),
as amended by
the Hazardous
.

Materials
Transportation
Uniform Safety
Act of,1990

.

and other acts
(49 USC 1501.
*

Corporation
Enrichment
Registration . Number

.

'.

et seq.);'49
CFR,

107;608(b)
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License, Permit, or Otht or Consent
Reles rance and Status
Responsible
Authority
Agency

Emergency Planningand Response (Cont.)

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

HMTA (49
USC 1501 et
seq.); Atoinic

When shipments of radioactive materials are
made, USEC will comply with DOT packaging,
labeling, and routing requirements.

Energy Act

(AEA), as
amended (42
USC 2011 ct
seq.); 49 CFR
Parts 172,
173, 174, 177,
and 397

,,
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
Relevance and Status
Autfio-it:'
e-:::ble
J'
'
: License, Permit, or Other.Conse
*trgency

Oilier
Land Resources

IJ.S. Departn ient
c)f Agricultur e.

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 nonagricultiural uses..."

Farmland
Protection and
Policy Act
(FPPA) of'

Consultation letters are included in Appendix B
of this ER.

1981 Public
Law 97-98; 7
USC 4201[b];
7 CFR Part 7,
paragraph 658

Biotic Resources

Threatened and Endangered Species
Required between the
Consultation:
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.

Endangered
Species Act of
1973,as

IJ.S..fish and
5Wildlife Serv!ice;
()hio Departr nent.
cof Natural
IZeso'urces

Consultation. letters are included in Appendix B
of this ER

amended (16
USC 1531 et
seq.); ORG
1531.25-26
and 1531.99

.,

.

I

.

.
.
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Table 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License, Permit, or Oth(er Consent
Responsible
Authority
ReleNvance and Status
Agency

CulturalResources

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

Actof1974
(16 USC 469469c-2);
Antiquities Act
of1906 (16

USC 431 et
seq.);
Archaeological
Resources
ProtectionAct

of 1979, as
amended (16
USC 470aamm)
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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 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License,`Permit, or Othr'Cnsen.': ':.:
sponible .
AuthorityRelevance and Status:
Li- -.''Pe it- 6.'t i
.
espo.....;ns:;:i
Other (cont.)
Environmental Report (ER): Required.by NRC
10 CFR Part 51, this ER is being submitted
to the U.S. Nuclear Regulatory Cominmission
(NRC) by USEC to support licensing of the
ACP.

Depleted UFj Mana'gement. Measures: OEPA
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.

* -.

'
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*
National
This ER was prepared in accordance with the
Environmental U.S. Code of FederalRegulations, 10 CFR Part
Policy Act of
51, which implements the requirements of the

1969, as
*
amended
* : (NEPA) (42
USC 4321 et
*
seq.); 40 CFR
Parts 15001508; 10 CFR
Part 1021; 10
*CFR Part 51
P.L. 91-190
OAC 3745-'.
.: 40 CFR
266;
Part 266
- Subpart N

National Environmental Policy Act (NEPA). of
1968, as amended (P.L.91-190).

'

USEG wil1 manage the Depleted UF 6 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 1.3-1 Potentially Applicable Consents for the Construction and
Operation of the American Centrifuge Plant
License, Permit, or Other Consent
Responsible
Authority.
Relevance and Status
Agency
Other (Coult.)

Standard Industrial Classification (SIC): OSHA
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.

SIC system
North American Industry Classification System
(NAICS) Code #236210 for Nonresidential
Building Construction. - NAICS Code # 325188

for Basic Inorganic Chemical Manufacturing.

.
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2.0 ALTERNATIVES
This section describes the alternatives discussed in detail in this ER, as well as those
alternatives that were not considered to be reasonable and which were therefore; eliminated from
further study. This section also includes a discussion of cumulative effects, as well as a table
(Table 2.4-1) comparing potential environmental impacts of the Proposed Action, the PGDP
Siting Alternative, and the No Action Alternative.
2.1 Detailed Description of the Alternatives
2.1.1 No Action Alternative
This alternative involves not deploying. the ACP and continuing to operate the PGDP.
This alternative does not meet the need underlined 'in the Congressional mandate to privatize
USEC and provide the nation with an assured source of domestic uraniumenrichment capability
or the business need for lower cost production and to replace the ageing GDP. The No Action
Alternative is also not consistent with the DOE-USEC Agreement; The DOE-USEC Agreement
requires USEC to deploy an advanced technology enrichment facility.
The No Action Alternative would result in the continued uranium enrichment at the
PGDP. A gaseous diffusion .process is used at 'PGDP '.to enrich uranium. In the gaseous
*diffusion enrichment plant, the solid UF 6:from
rthe conversion process is heated in its container
until it becomes a liquid; The cylinder becomes pressurized as the .UF6 vapor. fills the cylinder
void space above the liquid. The UF6 gas is fed into the plant's pipelines where it is.pumped
through special filters called barriers or porous membranes without interacting with one another.
The holes are so small that the UF6 molecules diffuse through -the holes. The isotope enrichment
occurs because the lighter UF6 gas molecules (with the 'uranium-234 [234 U] and 235 U atoms) tend
to diffuse faster through the -holes than the heavier bF 6 gas molecules containing uranium-238
(

38

U).

It takes many hundreds of barriers, one after the other, before the UF6 gas is enriched
with enough 23 _U to be used in light-water reactors. At the end of the process, the enriched UF 6
gas' stream is withdrawn from the pipelines and condensed back into a liquid and drained into
cylinders. The depleted UF 6 gas stream is'also withdrawn and 'condensed into 'a liquid land
drained into'separate cylinders. Both liquid forms of UF6 (depleted and enriched) .are then
allowed to cool and solidify in the cylinder.
A plant utilizing the gaseous diffusi6n process requires significantly.more.electricity than
a corresponding centrifuge' plant.. 'Two coal-fired-electrical plants routed through, four
switchyards provide the electrical supply necessary to operate the gaseous diffusion process at'.
PGDP. If the No Action Alternative'is pursued,K.then USEC.rmiust:continue to rely upon the
existing gaseous diffusion process with no possibility of "amore efficient 'uranium enrichment
.process for many years.
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A plant utilizing the gaseous diffusion process requires large-scale use of Freon,
electricity, and non-contact cooling water, which results in leakage to the environment. The
ACP does not require this large-scale use of electricity and Freon, and requires much less use of
cooling water.
UF6 production will continue at PGDP under the No Action Alternative, resulting in
continued emissions and resource use at PGDP.
2.1.2 Proposed Action
As discussed in section 1.2 above, the Proposed Action is to refurbish, construct and
operate the ACP at the DOE reservation in Piketon, Ohio. The purpose of the ACP is to meet the
DOE-USEC Agreement requirements for USEC to deploy an advanced technology enrichment
plant and meet the need for lower cost production and for replacement of the aging GDP. UF6
production will ultimately cease at PGDP after the ACP becomes operational resulting in
reduced emissions and resource use (i.e., water, electricity and Freon). Decontamination and
Decommissioning (D&D) of those facilities currently leased to the United States Enrichment
Corporation will begin once the GDP ceases operation (DOE 2004b).
Corporate rdentitv
USEC is a global energy company and the world's leading supplier of enriched uranium
fuel for commercial nuclear power plants. USEC, including its wholly owned subsidiaries, was
organized under Delaware law in connection with the privatization of the United States
Enrichment Corporation. USEC is the only private corporation providing enrichment services to
the nuclear industry and the only U.S. producer of enriched uranium. In 2003 USEC, through its
subsidiary, supplied enrichment for approximately 56 percent of the North American market and
approximately 30 percent of the world market.
USEC is responsible for the design, refurbishment, construction, manufacturing,
installation, testing, operation, maintenance, and modification of the ACP in Piketon, Ohio.
USEC's principal office is located at 6903 Rockledge Drive, Bethesda, MD 20817.
USEC is listed on the New York Stock Exchange under the ticker symbol USU. Private and
institutional investors own the outstanding shares of USEC. The principal officers of USEC are
citizens of the United States.
The NRC has issued Certificates of Compliance to the United States Enrichment
Corporation, a wholly owned subsidiary of USEC, to operate the Paducah and Portsmouth
Gaseous Diffusion Plants (Docket Numbers 70-7001 and 70-7002, respectively).. Consistent
with the requirements in 10 CFR 76.22 and in connection with the issuance of these Certificates,
the NRC has determined that USEC is neither owned, controlled, nor dominated by an alien, a
foreign corporation, or a foreign government.
USEC's subsidiary, the United States Enrichment Corporation, is also the exclusive agent
for a United States Government agreement program to convert highly enriched uranium taken
from dismantled Russian nuclear warheads into LEU fuel for peaceful use in nuclear power
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plants. USEC's performance in this activity demonstrates its commitment to this important
nonproliferation and national security initiative.

yj

Proposed Site Location
The DOE reservation is located at latitude 39°00'30" north and longitude 83O00'00'Q west.
measured at the center of the DOE reservation on approximately.l497 ha. (3,700 acres) in Pike, |
County, Ohio, one of the state's lesser populated coujnties. The DOE reservation is located
between Chillicothe and Portsmouth, Ohio, approximately 113 km (70 mi) south of Columbus,
Ohio. Figure 1.0.1-1 shows the regional area surrounding the DOE reservation..
The DOE reservation consists of approximately 1,497 ha (3,700 acres): with
apiroximately a 526 ha (1,300 acre) central area surrounded by the Perimeter Road. The DOE
reservation land outside the Perimeter Road.isused for a variety ofpurposes, includinga water
treatment plant; lagoons for the process wastewater treatment plant; sanitary' and inert landfills;
and open and forested buffer areas.
Most of the improvements are located within the fenced core area. The core area is
largely devoid of trees, with grass and paved roadways dominating the open space.
The ACP would.be situated on approximately 81 ha (200 acres) of the southwest
quadrant of the'Controlled Access Area.

X

In June 2004, DOE issued a FinalEnvironmnntdl Impact Statementfor Constructionand
Operationof aDebleted UraniumHexafluoride ConDersionFacilityat the Portsmnouth, Ohio site
that described the preferred alternative for managing depleted UF 6 (DOE 2004). DOE issued a
Record of Decision on July 20, 2004 '(DOE 2004c)..
DOE has proposed to construct and operate a conversion facility at the DOE reservation
in Piketon, Ohio. The facility would convert DOE's inventory of depleted UF6 now located at
the DOE reservation in Piketon, Ohio, and at the ETTP in Oak Ridge, Tennessee, to. a more
stable chemical form acceptable 'for transportation, beneficial use/r6iise, and/or .disposal A
related objective is to provide cylinder surveillance and. maintenance of the DOE inventory of
depletedWUF 6, low-enrichment UF6, natural assay UF6, 'and empt'y aind heel cylinders in a safe and
environmenrtally acceptable.mranner. The.proposed location ofthe conversion facility is depicted
in Figure 3.1-2. The time period considered is a construction period of two years, an operational |
period of 18 years, and a 3-year period for D&D of the facility. . Current' plans call for.'
construction to begin in the summer of 2004. .,This assessment' is' based on the conceptual
conversion facility design proposed by the selected contractor, Uranium Disposition Services,
LLC (UDS) (DOE 2004).
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Uranium Enrichment Activities
Under the Proposed Action, refurbishment, construction and operations activities will
occur within newly constructed and existing facilities with a production capacity of
approximately 3.5 million SWI.
The environmental report also examines the impacts of
construction of two new process buildings and support facilities that would increase the plant
production capacity to approximately 7 million SWU annually. Construction of a manufacturing
area, process support building, a new withdrawal building, the expansion of the existing feed
building and a number of cylinder storage pads are also planned as part of the Proposed Action.
Connected manufacturing/assembly operations may consist of the manufacturing of
machine components, assembly and testing of sub-assemblies and assemblies. The option for
this manufacturing/assembly process will be an ongoing activity through the production of
approximately 12,000 completed machines and sufficient spares to operate a 3.5 million SWU
plant and approximately 24,000 machines for the 7 million SWU plant. The production rate
capability will be developed to ramp up to approximately 16 completed machines per day.
Centrifuge manufacturing could take place on site or at a commercial manufacturing
plant located off the DOE reservation. The impacts of manufacturing on the DOE reservation
are considered as part of the Proposed Action. The impacts of manufacturing at a commercial
manufacturing plant off of the DOE reservation would be similar. Centrifuge manufacturing and
assembly operations could be conducted in the X-7725 facility or other comparable site building.
The manufacturing/assembly operations consist of the manufacturing of centrifuge components,
assembly, and testing of sub-assemblies and assemblies. The manufacturing/assembly process
will be an ongoing activity through the production of approximately 24,000 completed
centrifuges and sufficient spares to operate a 7 million SWU per year plant. Each of.the
manufacturing/assembly areas has multiple workstations and equipment sets to allow for the
production of up to 16 machines per day. Manufacturing of a centrifuge includes a filament
winding process. This process requires a combination of resins, curing agents or hardeners and
filaments.
Some completely assembled centrifuges are tested in the gas. test stands using UF 6 to
verify the proper operation of the centrifuge. This gas test is performed in the X-7725 facility
prior to movement to the process building for installation. This area includes a separate room
used for the handling of the small quantities of UF6 for the gas test operation.
The Proposed Action includes the following seven distinct activities. These identifiable
activities will take place at the Piketon DOE reservation. The second and third items below were
also analyzed and presented in another National Environmental Policy Act (NEPA) document,
DOE/EA-145 1, EnvironmentalAssessmentfor the Leasing of FacilitiesandEquipment to USEC
Inc. (DOE 2002b). The ER was limited in scope and did not assess the manufacturing and
transportation of up to 24,000 machines. Chapter 4.0 of this ER will address the potential
impacts associated with these activities:
* Refurbishment and construction of the facilities at Piketon
* Manufacture of the gas centrifuges
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• Transportation of gas centrifuges and centrifuge components to Piketon
* Installation and startup of the ACP..
* Operation of the ACP
* Repair and maintenance ofthe ACP
* Decontamination and decommissioning
2.1.2.1 Plant Layout
The ACP is comprised of various buildings and arieas 'that house systems and equipment
necessary to support the uranium enrichment process. A diagram'of the plant layout is.p'esented
in Figure 4.1.3-1. The buildings directly involved in the enrichment process are-theX-3001,X3002, X-3003, and X-3004 Process Buildings; X-2232C Interconnecting Process Piping; X-3012
and X-3034Process Support Buildings; X-3346 Feed and Customer Services Building; X-3346A
Feed and Product Shipping and Receiving Building, and X-3356 and X-3366 Product and Tails
Withdrawal Buildings. Other buildings and areas'that provide.direct support functions to the
enrichment process are the.X-7725 Recycle/Assembly Facility, X-7725A Waste Accountability
Facility, X-7725C Chemical Storage Building; X-7726 Centrifuge Training' and Test Facility;
X-7727H Interplant Transfer Corridor; X-745G-2'Cylinder Storage Yard;. X-745H CylinderStorage Yard; X-7756S. Cylinder Storage Yard; ahd X-7746N, X-7746S, X-7746E, X-7746W
'Cylinder Storage Yards (Table 2.1.2.1-1), and the GDP X-6619 Sewage Treatment Plant (STP).
Table 2.1.2.1-2 lists facilities to be constructed. These.buildings/facilities and areas are where
licensed material and hazardous material can'. be. found and are considered to be the primary
facilities in their functional support of the uranium enrichment process. Descriptions of the
primary facilities used to support a-3.5 Million SWU facility and their functions are.provided in
Section 1.1 of the license application and in Section 2.2 of the Integrated Safety Analysis (ISA)
Summary for the American Centrifuge Plant.
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Table 2.1.2.1-1 American Centrifuge Plant Cylinder Yards
American Centrifuge Plant Cylinder Yards
Number
X-745H

Cylinder Yard Designation
Cylinder Storage Yard

Size
1,060,000 ft2

X-745G-2 (existing)

Cylinder Storage Yard

135,000 ftl

X-7756S
X-7766S

Cylinder Storage Yard
Cylinder Storage Yard

14,000 ft

X-7746N

Cylinder Storage Yard

136,000 ft2

X-7746S

Cylinder Storage Yard

33,000 ft 2

X-7746E

Cylinder Storage Yard

75,000 ft

Cylinder Storage Yard

.132,000 ft'

X-7746W

X-776W

yliner

torae Yrd

Total

14,000 ft2

12,00

I.
I.

ft2

1,599,000 ft2

Table 2.1.2.1-2 American Centrifuge Plant Facilities to be Constructed
Number
X-3003'
X-30041
X-2232C'
X-3034'Process
X-3346A
X-3356
X-3366'
X-7725C
X-7727H'
X-745H
X-7756S
X-7766S'
X-7746N
X-7746S
X-7746E
X-7746W
Total New Facility
Construction

Designation Process Building
Process Building
Interconnecting Process Piping
for X-3003, X-3004, and X-3366
Support Building
Feed and Product Shipping and
Receiving Building
._2
Product and Tails Withdrawal
Building
Product and Tails Withdrawal
Building
Chemical Storage Building
Interplant Transfer Corridor
extension
Cylinder Storage Yard
Cylinder Storage Yard
Cylinder Storage Yard
Cylinder Storage Yard
Cylinder Storage Yard
Cylinder Storage Yard
Cylinder Storage Yard

Size (aUproximate)
304,000 ft

304,000

ft 2

2,000 L ft
48,000 ft2
22,800 ft2
42,300 ft2

I

42,300 ft2

I

15,000 ft2
26,000 ft2
1,060,000 Rt.
14,000 ft
14,000 ft2
136,000 ft2
33,000 AZ
75,000 R"
132,000 ft2
2,268,400 ft2

'Facilities required for 7 million SWU capacity plant.
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In addition to the primary facilities, there are a number of secondary buildings and areas
that provide indirect support to the enrichment process.. The' support buildings include various
electrical utilities, communications, hot water production, compressed air, and others. Some
specific buildings are the X-7721 Maintenance, 'Stores and Training Building; X-6000
Pumphouse and Air Plant; and X-6002 Boiler System. Descriptions of the buildings and their
functions are provided in Chapter 1 of the"License 'Application for the American Centrifuge
Plant.
The primary facilities are located in the southwest quadrant region of the. DOE
reservation and are adjacent to each other, withthe exception of the X-745G-2 and X-745H.
Stockton Street and Tailor Street bound the primary facilities on the north, on the east by. Grebe
Avenue, on the west by Perimeter Road. and on the south by Lewis Street as depicted in Figure
4.1.3-1. The X-745G-2 and X-745H are Iocated in the northeast part of the DOE reservation
bounded on the south by the Perimeter Road as depicted in Figure 4.1.3-2.
'Various activities. potentially need .to be performed prior to turning over the existing
facilities from DOE to USEC to begin ACP upgrade activities. These activities, under DOE
oversight, include preliminary facility repairs and -modifications; relocation of DOE operations;
cleanout and disposal of material from the X-3001 'and X-3002 Process Buildings (e.g., .old
centrifuges/equipment/parts, classified material, records, miscellaneous equipment); relocation of
the X-6002 Heat Plant from the northeast corner'of the X-3002 to an area adjacent to X-6002A;
disposition of hazardous waste stored.in certain areas of the X-7725 facility;, and subsequent
modification of the DOE Resource Conservation andRecovery Act (RCRA) Part B permit (DOE
<>2001b).

2.1.2.2 Process Description
The centrifuge machine consists of a large rotating cylinder, and piping for the feeding of
the UF6 gas and the withdrawal of depleted and enriched UF 6 gas streams. The rotating ylinder,
called a rotor, is contained. within another cylinder, called a casing that maintains the rotating
cylinder in a vacuum and provides physical containment'of components in the unlikely event of a
catastiophic 'failure of the' gas centrifuge. machine" (see Figure '2;1.2.2-1). Other major
components of a gas centrifuge include upper and lower suspension systems and a motor and
control system.
Cascade separating elements'are connected in'series, called stakes,'to achieve the desired
assay of 235U enrichment. Many. separating elements'are also connected 'in parallel in the
centrifuge process 'to' achieve 'the desired'mass flows 4ormin'g a cascade. Figure 2.1.2.2-2
schematically presents a.cascade and multiple, stage. configurations and the flow arrangement
between stages. Through this configuration, feed enters the cascade at the middle of the
configuration with the product streams being enri6hed i 235i to the' top and the tails streams
being depleted of 23 5Uto the bottom.
The high peripheral velocity of a gas centrifuge' required the rotor to 'operate in a high
vacuum to minimize friction. Each centrifuge casing is therefore fitted with a diffusion pump to
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produce the required vacuum between the rotor and the casing. A purge vacuum (PV) system
maintains a suitably low pressure for efficient operation of the diffusion pumps. The output of
the diffusion pumps discharges to the PV system. Any UF 6 and light gases that may escape from
the rotor and any light gases entering the vacuum system due to in-leakage are removed. The
main sources of gases to be removed are air in-leakage; hydrogen fluoride (HF) that originates
from the cascade feed and from the reaction of UF6 and moisture from air in-leakage; UP6
leakage into the centrifuge-casing vacuum; and residual inert gas.
The evacuation vacuum (EV) pump system, which interfaces with the PV system at the
diffusion pump and at the chemical traps, shares with the PV system the chemical traps, the
exhaust gas analyzer, and the building vent piping to the outside environment. A manual
interlock prevents the centrifuge from being valved into the EV and PV systems simultaneously.
The purpose of the EV system is to reduce the casing pressure of newly installed or replacement
centrifuges from atmospheric pressure to a sufficiently low value that ensures the centrifuge
casing can be connected to the PV system'Without upsetting PV system operation. The EV
system also evacuates the service module process headers.
The PV and EV systems are monitored to ensure proper operation of chemical traps to
minimize potential releases of radionuclides. The EV system has the capability to bypass the
chemical traps during initial start-up and to pump down service modules, piping, and new
machines prior to gas introduction (see Figure 2.1.2.2-3).
The machine cooling water (MCCW) system services the EV and PV pumps by providing
cooling water. This system contains circulating water pumps, filter, heat exchanger, an
expansion tank, and a piping tie-in to the chemical feed, deionizer, and sanitary water systems
(see Figure 2.1.2.2-4). Water treatment chemicals are used to maintain cooling water chemistry.
An alarm system is used to monitor water levels and makeup.
The centrifuges and PV/EV vacuum pumps.are cooled by a closed-loop 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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Quantities of hazardous materials are currently. stored' in the ACP facilities. .These
materials include acetone, solvents, and oils that are used for manufacturing, assembly and
maintenance activities. These materials are reported annually to the Federal and State
Environmental Protection Agencies as required. by the Superfund Amendments Reauthorization
Act (SARA).
2.1.2.3 EnvironmentalMeasuremcnt'andMonitoring'Program
Based on historic experience and 'operating plan's, the radionuclides anticipated being
present in gaseous effluents are 2U, 235U; and 8R
U. The intention is' to not introduce feedstock
contaminated with significant concentrations of cther'nuclides into .the process. ;Feed material
that meets the American Society for Testing and Materials (ASTM) specification for recycled
feed may be used in the ACP, which may.contain radionuclides such as uranium-236 (2361) and
*99Tc. Due to historic contamination ofthe 'nuclear. feed cycle.,and of the site, however, 99 mTc
may
eventually appearin some gaseous effluents.. The.radionuclides anticipated to be present in
liquid effluents are 234U, 23U, 238U, and .9Tc, due to historic''contamination of the site.
Consequently, effluents will be analyzed for these four nuclides routinely.
locations
Table 6.0-1 lists the Enviromnmental Monitoring Program'. sampling .iid
frequency (Figures 6.0-1 through 6.0-3).*. '
Quality Assurance/Qualitv Control
- Quality Control. (QC), for environmental samples and data management are addressed to
assure sample and analytical integrity. Sampling QC.includes use of field blanks, duplicate
* samples, and chain-of custody protocols. The Analytical-Laboratory performs analyses according
to regulator's methods (i.e.,' EPA or National Institute' for Occupational Health and Safety
[NIOSH]) 'and in other cases use other'approved methods (i.e., ASTM).. Such standard'methods
are supplemented with standard operating procedures and operator aids which provide guidance
for activities such as routine and special internal QC (i.e., field blanks; duplicate samples; chain
of custody practices [from point of sampling through disposal]; lab'matrix spikes; matrix spike
duplicates; replicate samples; check samples;' and blind and double blind QC samples; external
control programs; calibrating/verification of equipment; traceability.standards; .maintenance of
instruments; record keeping; 'proper Jlabeling; etc.) The i'Environmentai Measurement and
Monitoring Program is discussed in Chapter 9.0 of the License Applicationi for the American
Centrifuge Plant.

2.1.2.4 Decontamination and Decommissioning
At the end of useful plant life, the ACP will be decommissionied such that the facilities
will be returned to the DOE in accordanice with the. requirements of the Lease Agreement'with
DOE and applicable NRC license termination requirements. The environniiental .analysis is
based on a 7 million SWU plant bounding the impacts of a 3.5 milliori SWUT plant.
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A detailed Decommissioning Plan (DP) for the ACP will be submitted by USEC in
accordance with 10 CFR 70.38(g) and 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 of leased facilities and the plant
infrastructure, including equipment that existed at the time of lease with the DOE (e.g., rigid
mast crane, utilities, etc.). For newly constructed facilities, the cost estimate prepared and
presented in the Decommissioning Funding Plan (DFP) includes funds to completely
decontaminate and decommission the, facilities. Remaining facilities will be decontaminated
where needed to the NRC Free Release Criteria. Classified material, components, and documents
will be destroyed or disposed of in accordance with the Security Program for the American
Centrifuge Plant. Requirements for nuclear material control and accountability will be
maintained during decommissioning in a manner similar to the programs in force during ACP
operation. Depleted UF 6 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. Radioactive wastes will be disposed of at licensed
low-level waste disposal sites. Hazardous wastes will be treated or disposed of in permitted
hazardous waste facilities. Following decommissioning activities, the facilities will be de-leased
and returned to the DOE in accordance with the requirements of the Lease Agreement.
2.1.3 Reasonable Alternatives
A reasonable alternative to the Proposed Action was to construct and operate the ACP at
the PGDP.
This alternative was. eliminated after an analysis of factors that included the following:
*

Environmental, safety, and health factors

*

Cost to construct and operate the ACP

*

Schedule to deploy the ACP

*

Community support and socioeconomic factors

*

Factors that will lower the costs of USEC's current operations.

In particular, USEC considered a range of financial, qualitative, regulatory and
environmental factors. Based upon that analysis, USEC concluded that siting the ACP at
Portsmouth rather than Paducah, resulted in superior financial conditions, significant qualitative
advantages, and slightly better regulatory and environmental conditions.
USEC considered environmental and socioeconomic impacts, and ability to construct and
operate in accordance with applicable NRC and other legal and regulatory requirements. USEC
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concluded that while both sites are suitable on the basis of environmental, socioeconomic and
regulatory factors, selection of PGDP would result in somewhat greater environmental impacts,
due primarily to the need for construction of all new buildings, and the attendant 'excavation and
land disturbance. In addition, seismic factors at PGDP would increase the cost of construction
and could make the engineering and NRC licensing. effort more complex.
The financial analysis considered construction and capital costs, startup and operating.
costs and scheduling. consideration. The results of that* analysis demonstrated that the
Portsmouth siting alternative produced a significant cost advantage over siting at PGDP.
The qualitative analysis considered the. advantages and disadvantages of both sites with
respect to, among other things, ability to achieve cost and schedule targets, 'abiliy to achieve
incentives legislation,.local, state and federal relations and community acceptance. Based upon
this analysis, USEC concluded that the P6rtsmouth siting'alternative offered the advantage of
being able to utilize existing'facilities, provided a schedule advantage that would benefit USEC's
market position, and provided lower uncertainties-associated with seismic' considerations, which
would reduce, among other things, engineering effort:
Based on the above analysis, USEC concluded that siting at Portsmouth was the preferred
alternative.

In addition; it should be noted that in connection with the previously-planned AVLIS
facility, USEC conducted a site.selection screening process which, although not campleted, also"
had identified PORTS as one of a number of accepjtable'sites'.forithat facility. Furthermore, it
should also be noted that most recently the site selection process for Louisiana Energy Services'
proposed National Enrichment Facility'included PORTS as one of six sites that passed their
screening process and was considered in detail in choosing their preferred site. (NEF 2004)
Design Alternatives
During the detailed design and engineering process of construction, infrastructure
modification, manufacturing, and test operations for the facilities within the scope ofthis.ER, the
design for these elements are reviewed for compliance with regulatory standards, and for
opportunities to minimize the quantity and reduce the toxicity.of any. releases, emissions,
effluents or wastes generated from the construction, operation, maintenance or decommissioning
of the facilities and for minimization of the quantity and toxicity. of the materials used and wastes
generated.

.

An example of this design and engineering review process to reduce environmental.:
impacts of the ACP is the refrigeration and cooling requiremenits for 'the Customer Services
Building and the Tails and Product Withdrawal Building. The proposed primary refrigeration
system for the facilities is FC-84, a perfluorocarbon brine heat transfer system, which replaces
the R-l 1, hydrochlorofluorocarbons (HCFCs), used in'the original GCEP'design. The proposed
heat transfer brine product for the primary 'refrigeration system under consideration is hydrogen
free and chemically stable over the required operating range,' has a low vapor.pressure, low
toxicity, is commercially available, and has zero ozone depletion potential.
2-11
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2.2 Alternatives Considered but Eliminated
Alternatives to the Proposed Action that were considered and eliminated include the
following:
• Construct and operate the American Centrifuge Plant at alternative locations at the
U.S. Department of Energy reservation in Piketon, Ohio
* Construct and operate a non-centrifuge alternate enrichment technology plant
* Construct and operate the American Centrifuge Plant at a non-Gaseous Diffusion Plant
location
* Replace high cost Separative Work Unit production with equivalent Separative Work
Units from down-blended Highly Enriched Uranium from nuclear warheads
A discussion of the reasons the above alternatives were eliminated is provided below:
Construct and operate the American Centrifuge Plant at alternative locations at the U.S.
Department of Energy Reservation in Piketon, Ohio
The DOE reservation in Piketon, Ohio was evaluated to identify alternative locations for
the ACP. The three alternative locations identified at the DOE reservation, denoted Locations A,
B, and C, are shown in Figure 2.2-1.
Location A is the preferred location for the ACP and is discussed in detail as the
Proposed Action.
Location B is located in the southeast portion of the site and has an area of about 81 ha
(200 acres). This location consists of a level to very gently rolling grass field to a rolling forested
hill. The level area wvas graded during the construction of the Portsmouth Gaseous Diffusion
Plant in the 1950s and has been maintained as grass-fields.
Location C is located in the northeast portion of the site and has an area of about 81 ha
(200 acres). This location consists of a level to very gently rolling grass field to a rolling forested
hill. The level area was graded during the operation of the Portsmouth Gaseous Diffusion Plant
and has been maintained as grass fields.
Alternatives B and C were not selected as the preferred alternative primarily due to the
lack of existing buildings, extensive site preparation, access to utility service, and new
construction required to house the ACP process. Neither location had an environmental
advantage over location A or afforded the advantages offered by location A, the site of the
former GCEP buildings.
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Construct and operate a non-centrifuge alternate enrichment technoloevplant
Non-centrifuge alternate enrichment technologies have been and continue' to 'be evaluated
by USEC. For example, as a private corporation, USEC. continued development work on the
AVLIS enrichment process thatfutilizes lasers to enrich uranium.. In 1999, USEC evaluations
concluded that the return on investment was not sufficient to outweigh the risks and ongoing
capital expenditures necessary to -continue work on AVLIS. In .1999, USEC suspended
development of AVLIS. USEC continued .to evaluate .the use of lasers to enrich uranium by
supporting the development of the SILEX enrichment process. ..SILEX offered a number of.
important advantages over the AVLIS process. However, in 2003,'USEC announced that it was
ending its funding for research and development of the SILEX laser-based uranium enrichment
process because it was unlikely that the SILEX iechnology could be utilized to meet USEC's
need. Specifically, SILEX is still in an early'stage of developmenit, and could not be deployed
within the time frames required by the DOE-USEC Agreement.. With the termination of USEC's
support, the rights to develop the SILEX technology for uranium enrichment'have reverted back
to Silex Systems Limited..
Construct and operate the Amnerican Centrifuge Plant at a non-Gaseous Diffusion Plant
location
This alternative involves constructing and 'operating the ACP at a "green field" or a
disturbed site other than one of the GDPs in Piketon, Ohio or'Paducah, Kentucky. This
alternative was not selected as the preferred alternative because'it is inconsistent with the DOE'
USEC Agreement and because theGDP sites provide schedule, regulatory, and cost advantages.
over other sites. The DOE-UTSEC Agreement stipulates that USEC deploy the ACP at either the
DOE reservation in Piketon, Ohio 'or the -PGDP. 'Also, no other sites offered the unique
combination of (1) readily accessible. environmental data; (2) past'history and experience in
'uranium enrichment; and (3). the availability.of skilled labor with uranium enrichment industry
experience. Without readily accessible environmental data (as in a green field' situation)' there
would be a delay in assembling and evaluating environmental factors. Without'available skilled
labor with uranium enrichment experience, .USEC;would have to either provide training or
relocate trained personnel at added expense.. The environmental impact of this alternative would
be either to disturb a "green field" site or-to possibly introduce emission and-effluents associated
with uranium enrichment' to. an 'existing industrial site. In addition', it should be'.noted that in
connection with the previously-planmed AVLIS .-facility, USEC' conducted, a site' selection
' screening process which, although not completed,'identified PORTS as 'one of a number of
acceptable sites for that facility. . Furthermore, it should be noted that the site selection -process
for Louisiana Energy Services' proposed National Enrichment'Facility included PORTS 'as' one
of six sites that passed the screening process and wvas considered in detail'in choosing the
preferred site (NEF 2004):'
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Replace hiilh cost Separative Work Unit production with equivalent Separative XVork
Units from down-blendedl Ipiehiv Enriched Uranium from nuclear warheads
This alternative involves not constructing a domestic uranium enrichment plant to replace
the SWU production of PGDP. Instead, equivalent SWU would be obtained from down blending
HEU from either U.S. or Russian nuclear warheads. This alternative was not selected as the
preferred alternative because it does not meet the commitments in the DOE-USEC Agreement,
which requires that an ACP be constructed and operated. This alternative was also eliminated
since it would be contrary to Congressional intent and common defense and security and does
not meet the need as discussed in Section 1.1 above. As discussed previously in Section 1.1 of
this ER, USEC is the Executive Agent for a U.S. Government agreement that purchases LEU
that is derived from down blending of HEU from Russian warheads. In FebruaryAL993,the U.S.
Government agreed to purchase from Russia 500 metric ton (MT) of HEU extracted from
dismantled Russian nuclear weapons over a 20-year period, which expires 2013. It is uncertain
whether this agreement will be extended beyond 2013. Currently, the equivalent SWU from
down blended HEU complements domestic SWU production at PGDP. While the U.S.
Government, on the one hand, may wish to extend this arrangement to continue the reduction of
the number of nuclear weapons in the world, it is doubtful that the U.S. Government would
extend this agreement to replace rather than complement domestic SWU production. The
Energy Policy Act of 1992, which created the United States Enrichment Corporation,
characterizes uranium enrichment as a "strategically important domestic industry" of "vital
national interest," "essential to the national security and energy security of the U.S.," and
necessary "to avoid dependence on imports." The environmental impacts of this alternative
would be those associated with down-blending operations and would be minimal to U.S.
residents for those operations that take place overseas. Further, this alternative also fails to meet
the commercial needs of the corporation. USEC is committed to being competitive on price and
delivering superior customer service. Hence, because of the age of PGDP, the cost of power, and
the currently scheduled expiration of the HEU agreement, USEC needs to deploy a lower cost
and domestic advanced technology towards the end of this decade.
None of the alternatives considered but eliminated would be obviously superior to siting
the ACP at the DOE reservation in Piketon, Ohio.

2.3 Cumulative Effects
Cumulative impacts are those effects that result from the incremental impacts of an action
considered additively with the impacts of other past, present, and reasonably foreseeable future
actions. Cumulative impacts are considered regardless of the agency or person undertaking the
other actions (40 CFR 1508.7, CEQ 1997) and can result from the combined or synergistic
effects of individually minor actions over a period of time. This section describes actions that
are considered pertinent to the analysis of cumulative impacts for the Proposed Action. The No
Action Alternative is typically included as a baseline against which cumulative effects are
evaluated.
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The cumulative impacts presented in'this ER are based on the potential effects of the
ACP when added to impacts from past, present, and reasonably f6oeseeable actions. On-going
operations currently at the Piketon DOE reservation include' the United States Enrichment'
Corporation's Cold Standby, Deposit'Removal, and removal. of technetium -from potentially
contaminated feed projects; and the DOE's waste management and environmental restoration
activities. These activities are independent of the ACP and are'expected to decrease in scope
over time.
The ACP is consistent with existing land use at the Piketon DOE reservation.
Construction and refurbishment activities.will be'conducted in areas known to be devoid of
cultural and historical resources. New buildings for the ACP will be c6nsistent.with the character
of the adjoining buildings. Architectural features will follow established. guidelines consistent
with the existing building color schemes, styling, and construction within the property's setting
that contribute to its historic significance.
Cumulative resource consumption would include UDS, United States Enrichment
Corporation, ACP and DOE. Consumption of power and water and.use of sewage treatment'.
facilities would be less than capacity. Cumulative'land use in thee regions. surrounding the GDPs
would not change substantially from existing land uses and would remain largely rural.

'<X

Potential cumulative effects from management of hazardous materials Would be minimal.
UDS, United States Enrichment Corporation, ACP and DOE follow the same regulatory
requirements, perform required inspections, and manage hazardous:materials in a manner that 'is
protective of the environment.
Wastes would continue to be generated by UDS, United States Enrichment Corporation,
ACP and DOE. USEC would manage its wastes' with the intent to -store on-site only as a last'
resort. DOE is decreasing its permitted waste storage management 'areas in order to provide
increased space available for USECs advanced technology centrifuge' program. United States
Enrichment Corporation would'continue to. utilize 'DOE 'storage facilities for-hazardous and
mixed wastes that 'it must keep on-site for more than 90 days but would coininuie to store its
LLW independent of DOE, and ship as 'much 'of its waste as 'possible off-site for recycle,.
treatment, and disposaL
Cumulative effects to air resources would be minimal. and would include continuing
emissions from UDS, United States "Enrichrment Coiporation, -ACP and DOE activities at the
Piketon DOE reservation and PGDP, as well as from surrounding industries.' Ambient air quality.
in the regions surrounding both plants, which has historically been good, is expected to. remain
good because no large population increases, or industrial growth 'or changes would occur in the
region.
The potential Committed Effective Dose Equivalent to the maximally.exposed off-site
individual from all UDS, United'States Enrichment Corporation,.ACP and DOE'releases would
be approximately 0.6 nirem/yr. Radionuclides and. chemical contaminants have been found in
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sediments and surface waters in the areas around the GDPs. However, none have been found in
significant concentrations.
There will be no introduction of visual, atmospheric or audible elements that diminish the
integrity of the property's significant historic features. Under the Proposed Action, existing and
new facilities used for uranium enrichment would be used for the commercial centrifuge uranium
enrichment project. Noise levels would be consistent with previous uranium enrichment
activities. Ground disturbance and exterior renovation would be temporary. Refurbishment of
existing facilities and construction of new uranium enrichment process buildings would be
consistent with existing site architectural features. Neither these changes nor the new
construction would significantly alter the existing visual characteristics of the site or environs.
No disproportionately high minority or low-income, populations were identified that
would require further analysis of environmental justice concerns. Accordingly, USEC has
concluded that no disproportionately high minority or low-income populations.
An activity that will increase over time at the DOE reservation is the construction and
operation of the UDS conversion facility that will convert tails (deleted uranium hexafluoride,
DUF 6 ) into a more stable oxide form for off the DOE reservation disposal (DOE 2004, DOE
2004c).
The UDS time period considered in DOE's EIS is a construction period of approximately
2 years, an operational period of 18 years, and a 3-year period for the D&D of the conversion
facility. Current plans call for construction to begin in the summer of 2004. The UDS
construction schedule does not overlap the ACP construction schedule. Impacts of construction
and operations of the UDS facility would be small, as would be the cumulative impacts from
UDS, United States Enrichment Corporation, ACP and DOE operations (DOE 2004, DOE
2004c).
The cumulative radiological exposure from all pathways on the DOE reservation to the
off the DOE reservation population would be well below the maximum NRC dose limit of 100
mrem/yr CEDE and below the 40 CFR Part 190 limit of 25 mrem for whole body or organ, 75
mrem/yr for thyroid, as well as the 40 CFR 61 Subpart H limit of 10 mrem/yr CEDE.
The total number of shipments of DUF 6 , non- DUF6 , triuranium octaoxide (U3 08 ), and
crushed heel cylinders, form UDS operations is estimated to be 12,300 truck shipments and
6,800 rail shipments over the 18 year operating life of the facility. Radiologicalimpacts resulting
from transportation of all materials under both modes would be small, as would be the
cumulative impacts (DOE 2004, DOE 2004c).
No cumulative noise impacts are expected for the alternatives considered. Noise energy
dissipates within a short distance from the source.
No significant cumulative impacts on ecology for the alternatives considered are
anticipated. No tree removal that could provide habitat for the Indiana bat is anticipated for the
Proposed Action; this federally endangered species is not known to utilize this area, Figure
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3.5.4-1. .No significant impacts are expected due to the Proposed Action, or from the cumulative
impacts from UDS, United States Enrichmenit Corporation,: ACP, and DOE operations.
Section 3113(a) of the USEC Privatization Act [42 USC.2297h-l l(a)] requires DOE to
accept low-level waste (LLW), including depleted uranium that has been determined to be LLW,
for disposal upon the request-and reimbursement of costs by a NRC iiranium facility licensee.
DOE has stated in its EIS that depleted uranium transferred under this provision of law in the
future, would most likely be in .the form of DUF6 , thus adding to :the inventory of material
needing conversion at a DIJF6 conversion facility. DOE in its EIS stated that,".' ..it is reasonable
to assume that the conversion facilities could be:operated longer than specified in the current
plans in order to convert this material" (DOE 2004).
DOE has-initiated accelerated cleanup of the .GCEP facilities at Portsmouth for use by
USEC in the "development of an advanced uranium enrichment process. On December 4, 2002,
USEC announced that:.it would construct.its demonstration centrifuge uranium enrichment test
facility at the Portsmouth site. This announcement followed a June 17, 2002, agreement between
DOE and USEC'in which USEC will deploy an advanced centrifuge uranium enrichment plant
by 2010-2011. PORTS was selected in December 2002'as the location for .the Lead Cascade
Demonstration Facility and it was announced in January 2004. that PORTS will be the location
for full deployment of the American Centrifuge Uranium Enrichment Plant (DOE 2004a).

K

D&D of the PORTS' GDP -will be a very large project (potentially the largest cleanup in
Ohio) that will require a significant funding commitment from DOE (estimated at $1-2 billion)
and create thousands of. jobs over several years. Those' facilities .not intended for
reindustrialization, reuse, continued operation, remediation, or long-term stewardship will be
demolished. It is anticipated.that the majority of GDP facilities will undergo D&D, and that the
waste generated would be disposed of in a-potential on-site waste disposal facility (DOE 2004a)..
DOE is evaluating-the costs, benefits, and concerns regarding construction of a.potential
on-site waste disposal facility at PORTS. Waste generated during plant D&D activities's well as
waste resulting from deferred environmental remediation activities could -be placed in such a
facility. D&D and deferred' remediation .activities at PORTS are expected 'to generate
approximately 3 million yd3 of waste. Approval of a'disposal facility at PORTS.would'.require
in-depth discussions with both local and state stakeholders and regulatory agencies. The facility
would be approved, constructed, operated, and closed in accrdance with regulatory
requirements (DOE 2004a).'
-

In addition to uranium enrichment at the PGDP DOE reservation, DOE will have both a
uranium conversion mission and an environmental cleanup mission. The uranium conversion
involves the construction and operation of a facility that will convert DUF 6 to less reactive'.
oxides. The contract-to construct the facility was awarded to UDS. Construction began in July
2004. Currently it is expected that the conversion facility construction will take approximately
two years and will operate .for' approximately 25 years and a three-year period for the.D&D of
the facility (DOE.2004b).

2-21

.

EnvironmentalReportfor the American Centrifige Plant

Revision I

UF6 production will ultimately cease at PGDP after the Proposed Action becomes
operational, resulting in reduced emissions and resource use (i.e., water, electricity and Freon).
D&D of those facilities currently leased to United States Enrichment Corporation will begin
once the GDP ceases operation (DOE 2004b).
The total cumulative impacts and effects of the Proposed Action are expected to be
insignificant when compared to the federal, state, and local regulatory limits and the positive
cumulative effects ofjob opportunities and revenues generated by the Proposed Action.

2.4 Comparison of the Reasonably Foreseeable Environmental Impacts
A comparison of the predicted environmental impacts of the ACP, the No Action
Alternative and the PGDP siting alternative for each of the environmental areas of interest, is
provided in Table 2.4-1.
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Table 2.4-1 Comparison of the Predicted Environmental Impacts
-

.Environmental.
A-ea'

.

ProposActio

.,

.

PGDPSitiig'Aternative

Assessed

Land Use

V

'

No Acti

te

t
..-

No significant impact; new
No significant impact;
buildingbconstruction will be
refurbishnlent and new buildi ng
construction will be consistent with consistent with historical uranium
historical uranium enrichme, nt.
enrichment operations; a*''
operations.
significant amount of land will be
utilized reducing future use
options to industrial/commercial

I.,

No significant impact

Geology, Soils, and
Seismicity

No significant impact; low
probability of minor seismic eirent;
teinporarksoil profile .disturbance
during construction activitie s.

'.No Significant imnpact, low.
probability of major sieismnic
event;temporafy soil profile
disturbance during construction
activities

No impact

Water Resources

No significant impact; precaut ions
taken to avoid accidental dischl irges

No significant impact;
precautions would. be taken to
avoid accidental discharges

No impact -

Ecological Resources

No significant impact;.'
No significant impact;
refurbishment and c6onstructidn'of
construction of new facilities
new facilities would not impact
would not impact natural habitat
natural habitat for any rare,
.-for any rare, threatened, or
threatened, or endangered species or endangered species or designated
'designated wetlands
wetlands'.

No impact

No significant impact; slight
No 'significant impact; slight
increase inEF concentrations
* increase in HF concentrations
(1.96 x 10 ugfm 3 ); slight increase
(2.27 x I0' pg/mnj); slight
in emissions from standby electrical
increase in emissions from
generators
standby electrical generators

No impact

Air Quality
Non-Radiological

Radiological

Noise

No impact '.

No significant impact; slight
increase in dose to the Maximum
Exposed Individual (MEI)
(0.55 inremn/yr)

-No significant impact; slight
increase in'dose to the MEI (0.9
M.nremlyr)

No impact

*No significant impact; no increase
in noise level outsidefacilities '

No significant impact; no
increase in noise level outside
facilities

No impact
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Table 2.4-1 Comparison of the Predicted Environmental Impacts (Continued)
Environmental Airea

Evssossed

-

Proposed Action

PGDP Siting Alternative

No Action Alternative

Historic and Cultural
Resources

No significant impact; new
facilities, with like architectural
characteristics, would be
constructed in previously disturbed
area

No significant impact; new
facilities, with like architectural
characteristics, would be
constructed in previously
disturbed area

No impact

VisuaVScenic Resources

No significant impact; new facilities
would be constructed architecturally
consistent with existing strategic
structures

No significant impact; new
facilities would be constructed
architecturally consistent with
existing strategic structures

No impact

Socioeconomic

No significant impact; no impact to
housing nor increase in population;
slight increase in tax revenue

No significant impact; no impact.
to housing nor increase in
population; slight increase in tax
revenue

No impact

No impact

No impact

No impact

Environmental Justice
Public and Occupational
Health

Waste Management

No significant impact; slight
No significant impact; slight
increase in 1IF emissions
increase in HF emissions (3.1x10(12x10 4 lg/rn 3 ); slight increase in 5 pgln 3 ); slight increase in dose
dose to the MEI (0.023 mrem/yr);
to the ME1 (0.0066 mrem/yr));
no significant increase in recordable
no significant increase in
injury/illness rates
recordable injury/illness rates
No significant impact; slight
increase in waste generation

No significant impact; slight
increase in waste generation
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Figure 2.2-1 American Centrifuge Plant Alternative Locations on the
U.S. Department of Energy Reservation
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3.0 DESCRIPTION OF THE AFFECTED ENVIRONMENT

This chapter descnbes the various resources present on and around the DOE reservation
in Piketon, Ohio, as a baseline for the incremental impacts of the Proposed Action and-analyzed
alternatives. It also provides a general description of the physical. biological, aesthetic, and
cultural features of the site and adjacent areas. This. chapter. summarizes information gathered
from site surveys, literature, and other publicly available sources for each resource area pertinent.
to the proposed project. The scope of the discussion varies by resource to ensure that relevant
issues are included. Descriptions of the existing environment provide a basis for understanding
the direct, indirect, and cumulative effects of the Proposed Action on the environment.
3.1 Land Use

This' section discusses the existing land use :and visual resources .ofthe proposed project
at and around the DOE reservation.
The DOE reservation is located at latitude 39°00'30" north and longitude 83°00'00" west
measured at the center of the DOE reservation on approximately 1,497.ha (3,700 acres) in Pike
County, Ohio, one of the state's lesser populated counties. .The DOE reservation is located
between Chillicothe and Portsmouth, Ohio, approxiinmtely 113 kin (70.mi) south of Columbus;.
Ohio. Figure 1.0.1-1 shows the regional area surrounding' the DOE reservation;
K'

The general location is an area of steep to.gently rolling hills, with average elevations of
37 m (120 ft) above the Scioto River valley. The steep hills characteristically are forested, while
the rolling hills provide marginal farmland. With the exception of the Scioto River and its
floodplain,the'floodplains and valleys are nariow and are occupied bysmallfarms.
There are no unrelated.industrial, commercial, institutional, or residential structures
within the DOE reservation. DOE leases facilities on-site to the Ohio'National Guard. The Ohio
National Guard does not store weapons on-site. There are no other military installations located
near the DOE reservation.'
Roadways within.the fenced limited access' or protected .area of the DOE reservation
consist of several miles of paved surface. . Several paved roads branch out from the DOE
reservation to the Perimeter Road that surrounds the limited access area. The west'access to the
DOE reservation' extends from U.S. 23 to the Perimeter Road., Shyville Road connects U.S.
32/124 to the north side of the DOE reservation. Other access roads connect to secondary county
roads. Access to the DOE reservation is controlled at the west access point. Other access points
to the DOE reservation are secured.
Rail and roadways are available for cylinder movements to the DOE reservation. The rail
spur enters the DOE reservation from the.north and branches to several areas inside the limited
access area. In addition, cylinders are transported around the DOE reservation using a variety of
devices, including cylinder carriers, stackers, rail cars, forklifts, trucks,' and wagons.
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Rivers or major streams do not traverse the DOE reservation area. However, Big Beaver
Creek and Little Beaver Creek cross the northern edge of the DOE reservation. Runoff water
flows from the area through three streams: Little Beaver Creek, Big Run Creek, and a drainage
ditch to the Scioto River (Figure 3.1-1).
The DOE reservation consists of approximately 1,497 ha (3,700 acres) with
approximately a 526 ha (1300 acre) central area surrounded by the Perimeter Road. The DOE
reservation land outside the Perimeter Road is used for a variety of purposes, including a water
treatment plant; lagoons for the process wastewater treatment plant; sanitary and inert landfills;
and open and forested buffer areas (Figure 1.0.1-2).
Most of the improvements are located within the fenced core area. The core area is
largely devoid of trees, with grass and paved roadways dominating the open space.
The ACP is situated on approximately 81 ha (200 acres) of the southwest quadrant of the
Controlled Access Area.
The GDP occupies approximately 223 ha (550 acres) of the remaining Controlled Access
Area.

Table 3.1-1 Percentage of Different Land Uses in the Region of Influence in 2000
County

Total Ilectares
(Acres)

Urban

Agriculttre

Wooded

Othera

Jackson

109,126
(269,656)

2%

32%

60%

6%

Pike

114,917
(283,967)

1%

27%

66%

6%

Ross

179,348
(443,179)

1%

48%

45%

6%

Scioto

159,755
(394,764)

2%

21%

72%

5%

Other: Water/barren/scrub.
Source: ODOD, 2003.
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Usage of Lake White State Park (Figure 3.1-1), located approximately 9.7 km (6 mi)
north of the DOE reservation, is occasionally heavy and, concentrated on the 37 ha (92 acres) of
land closest to the lake. Most of the land surrounding the lake is privately owned. The 136 ha'
(337-acre) Lake White offers.recreations (i.e.,. boating, fishing, water skiing, -and 'swimming).
There are 10 non-electric campsites for primitive'overnight camping (ODNR 2004)..
Land within five miles of the DOE. reservation is used primarily for farms, forests, and
urban or'suburban residences. About 10,291 ha (25,430 acres) of farmiland, including cropland,
wooded lot, and. pasture, lie within five miles of the DOE reservation'.' The cropland is located
mostly on or adjacent to the Scioto River flood plain-and is farmed extensively, particularly with
grain crops. The hillsides and terraces are used for cattle pasture. Both beef-and dairy cattle are
raised in the area. Other farm animals 'such as horses, pigs, sheep, goats, and chickens are raised
to a lesser extent. Commercial woodlands (excluding sapling-seedling stands) are predominantly
saw-timber stands. Pole-timber. stands are. of lesser proportion. Lands within or adjacent to the
Scioto River floodplain are farmed intensively, particularly with grain crops' such 'as corn and
wheat. Other products such as potatoes, cabbage, and fruits are also cultivated in the area.
Approximately 9,874 ha (24,400 acies) of forest lie within 8 km (5 mi) of the reservation.
This includes some commercial woodlands and avery small portion of Brush Creek State'Forest
(USEC-02).
Three major forest types represent the vegetation of Pike 'Cdunty, all'of them second
growth: mixed mesophytic (upland mixed hardwoods), mixed oak (oak-hickory), and bottomland
hardwoods. The upland hardwood areas' include green.ash, northern red.oak, tulip' poplar, red
maple, and several additional species. The oak-hickory areas include white.oak, northern red
oak, post oak, shagbark hickory, pignut hickory, and.various other associated species. ' The
bottomland hardwoods include sycamore, sugar maple, flowering dogwood, and American beech
as well as less important species. Several areas thaf once were cleared have been allowved'to lie
fallow'and are now in various stages of succession.'. Several 'small plantations of.pines are
located on the DOE reservation, and several'small wetland areas have developed around holding.
ponds and in ditch lines.
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 ninimize the
extent to which federal programs contribute to the unnecessary'and irreversible conversion of
farmlands to nonagricultural uses..." (7 USC 4201[b]). 'According'to the Soil'Survey of Pike
County, Ohio, (USDA 1990) 22 soil types.'occur within the DOE reserv'ation property boundary'
with the predominant soil type being Omulga Silt Loar'. These soils are well drained and ha've a
surface layer of dark grayish-brown friable silt loam. The underlying'soils -are approximately 54
in. thick and are distinguished'by their yello'wish-bro'wr mottled, and'friable'characteristics.,
Most of the area within the-active portion of the-site is classified as Urban land-Omulga complex
with a 0- to 6-percent slope that consists of Urban land soils .and a deep, nearly level to gently
sloping,' and moderately'well-drained Omulga soil in'preglacial valleys. The Urban'land.is
covered by roads,-parking lots, buildings, and railroads and is so' obscure or altered that soil

"'-"

.

identification is not feasible (USEC 2004b).
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USEC consulted with the U.S. Department of Agriculture (DOA), Natural Resources
Conservation Service (NRCS) in preparation of the Lead Cascade ER (USEC 2004b) and this
ER. The Pike County Soil Conservation Service determined that, according to the Soil Survey
for Pike County, Ohio, soils within and adjacent to the confines of the DOE reservation are of
marginal significance and not prime farmland (i.e., of low fertility as defined by the Soil Survey
for Pike County, Ohio). A copy of the letter is provided in Appendix B of this ER.
Approximately 190 facilities are located within the DOE reservation as well as the utility
structures on the site. In general, the X-100 through X-700 series of buildings are directly
related to the GDP. Most of the buildings in this series are located within the 223 ha (550 acre)
fenced area. The X-200 and X-300 series are the production buildings and related infrastructure
facilities. Most ofthe buildings and infrastructure included in the X-1000 through X-7000 series
of buildings are located within the 81 ha (200 acre) GCEP expansion area. The facilities
containing the administrative activities include the facilities numbered in the X-100 series for the
GDP and X-1000 series for the more recent construction. The facilities house such activities as
administrative offices, engineering, cafeteria, medical services, security, and fire station.
The United States Enrichment Corporation maintains the GDP in cold standby. Cold
standby involved placing those portions of the GDP needed for 3 million SWU per year
production capacity in a non-operational condition and performing surveillance and maintenance
activities necessary to retain the ability to resume operations after a set of restart activities are
conducted. Feed and withdrawal systems are also in standby. A cadre of cascade operators,
utilities operators, and maintenance staff are retained and form the basis for future restart,
operations, and maintenance. The power load to support Cold Standby is about 15 MW. The
current total DOE reservation load is 25 to 35 MW depending on the summer-winter variation.
The total DOE reservation capacity is approximately 2,000 MW.
In June 2004, DOE issued a FinalEnvironmentalInpact Statementfor Constnrctionand
Operation of a Depleted Uranium Hexafluoride Conversion Facility at the Portsmouth, Ohio site
that described the preferred alternative for managing depleted UF6 (DOE 2004).. DOE issued a
Record of Decision on July 20, 2004 (DOE 2004c).
DOE has proposed.to construct and operate a conversion facility at the DOE reservation
in Piketon, Ohio. The facility would convert DOE's inventory of depleted UF6 now located at
the DOE reservation in Piketon, Ohio, and the ETTP in Oak Ridge, Tennessee, to a more stable
chemical form acceptable for transportation, beneficial use/reuse, and/or disposal. A related
objective is to provide cylinder surveillance and maintenance of the DOE inventory of depleted
UF 6 , low-enrichment UF 6 , natural assay UF6 , and empty and heel cylinders in a safe and
environmentally acceptable manner.
The proposed site, in general, is bounded on the west side by C Road; on the north and
east side by a truck access road; and on the east and south side by a dirt construction road.
Excluded from this area are buildings X-616, X-106B, and X-106C (see Figure 3.1-2). The time
period considered is a construction period of 2 years, an operational period of 18 years, and a 3year period for D&D of the facility. The conversion facility started construction in July of 2004
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and will be complete in about two years. This assessment is based on the conceptual conversion
facility design proposed by the selected contractor, UDS, LLC (DOE 2004).
There are no land.areas devoted to major uses according to U.S. Geological Survey land
use categories affected by the Proposed Action.
There are no special land-use classifications affected by the Proposed Action.
i I

The DOE reservation.is consistent with a U.S.' Bureau of Land.Management (BLM)
visual rating of Class IV, which allows major modifications of the existing character of
landscapes.
There are no mineral.resources, unusual animals, facilities, agricultural practices; game
harvests or food processing operations or commercial fishing affected by the Proposed Action.
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Figure 3.1-1 Locations of Lakes, Rivers, and Creeks in the Vicinity of the
U.S. Department of Energy Reservation

3-6

Revision 4

EnvironmentalReportforthe American Centrifuge Plant

tI

.

EXISTING ACP FACILITIES
NEW ACP FACIUTIES -

E

.
.

FISATIM iWAKD WM
MS NI CONTAI

.C

URANIUM DISPOSITION SERVICES
FOOT PRINT

1-lee-I

.

Figure 3.1-2
Uranium Disposition Services Site Location
.*v

3-7

CR. S
.

.

EnvironmentalReportfor the American Centrifuge Plant

Revision 0

3.2 Transportation
The DOE reservation is served by two of southern Ohio's major highway systems: U.S.
Route 23 and Ohio SR 32/124. Access is by the Main Access Road, a four-lane interchange with
U.S. Route 23. This access route accommodates the plant traffic flow.
The DOE reservation is 5.6 km (3.5 mi) from the intersection of the U.S. Route 23 and
Ohio SR 32/124 interchange. Both routes are four lanes with U.S. Route 23 traversing northsouth and Ohio SR 32 traversing east-west. Approximately 113 km (70 mi) north of the plant,
U.S. Route 23 intersects 1-270, 1-70, and 1-71. Trucks also may access 1-64 approximately 32.2
km (20 mi) southeast of Portsmouth.
SR 32/124/50 runs 298 km (185 mi) east-west from Cincinnati and through Piketon to
Parkersburg, West Virginia. To the west, SR 32 provides access to Cincinnati's three interstate
highways, 1-71, 1-74, and I-75. To the east, SR 32/50 is linked with 1-77.
U.S. Route 23 has an average daily traffic volume of 13,990 vehicles. Ohio SR 32/124
has an average daily volume of 7,420 vehicles (traffic in both directions is included in these
values). U.S. Route 23 is at 60 percent of design capacity with Ohio SR 32/124 at 40 percent of
design capacity. The Ohio Department of Transportation (ODOT) supplied this data from a
1999 traffic study. Load limits on these routes are controlled by the Ohio Revised Code at
38,556 kilograms (kgs) (85,000 pounds [Ib]) gross vehicle weight. Special overload permitting
is available (DOE 2001b).
The DOE reservation road system is in generally good condition due to road repaving
projects. Except during shift changes, traffic levels on the site access roads and Perimeter Road
are low. Peak traffic flows occur at shift changes and the principal traffic areas during peak
morning/afternoon traffic are at locations where parking lot access roads meet the Perimeter
Road. The DOE reservation has 12 parking lots varying in capacity from approximately 50 to
800 vehicles. Total parking capacity is for approximately 4,400 vehicles. A security fence
There is no land use restricting
maintains controlled access to the DOE reservation.
transportation corridors described within this ER.
3.2.1 Rail
The site has rail access, and several track configurations are possible within the site. The
Norfolk Southern rail line is connected to the CSX Transportation Inc. line via a rail spur
entering the northern portion of the site. The on-site system is currently used infrequently. The
GCEP area is also connected to the existing rail configuration. Track in the vicinity of Piketon,
Ohio, allows a maximum speed of 96.6 kilometers per hour (km/h) (60 miles per hour [mph]).
The CSX Transportation Inc. line also provides access to other rail carriers.
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3.2.2 Water
The site can be served by barge transportation via the Ohio River at the .ports :of
Wheelersburg, Portsmouth, and New Boston. The. Portsmouth barge terinial bulk materials
handling facility is-available for.bulk materials and heavy unit loads. Heavy unit loading is by
mobile crane or barge-mounted crane at an open air terminal. The Ohio River provides bargeaccess to the Gulf of Mexico via the Mississippi:River or the Tennessee-Tombigbe .Waterway.
Travel time to New Orleans is 14 to 16 days; to St. Louis, 7 to 9 days; and to Pittsburgh, 3 to 4
days. The U.S. Army Corps ofEngineers maintains the Ohio River at a minimum channel width
.
of 243.8 m (800 ft) and a depth of 2.74 m (9.fIt).
3.2.3 Air
Commercial air transportation is provided through the Greater Cincinnati.InTteinational'
Airport (approximately 100 miles west), the Port Columbus International Airport (approximately
75 miles north), or the Tri-State Airport. (approximately .55 miles south-east). The Greater
Portsmouth Regional Airport, serving private and charter aircraft, is.located approximately 15
miles southeast near Minford, Ohio, and the Pike County Airport, located just north of Waverly,
is a small facility for private planes.
3.3 Geology and Soils

.

-

'

Physical characteristics of the DOE reservation have been characterizedmin severaI
previous investigations. This section discusses 'the geology and soils found on the DOE
reservation and areas in the vicinity based on these investigations :.
Site soils were impacted by past releases of hazardous and radioactive materialis. .DOE .is
not on the Comprehensive EnvironmentalResponse, Compensation and LiabilityAct (CERCLA)

National Priority. List'of sites requiring 'cleanup, but: is regulated'. under the provisions' of
CERCLA by a U.S. EPA Administrative Consent Order.' .The U.S. EPA Administrative Consent
Order, issued on September 29, 1989 (amended in 1994 and 1997), and'Consent Decree with the
State of Ohio, issued on August 29, 1989, requires the investigation andecleanup of surface water
and air releases; groundwater contamination plumes, 'and solid waste maniageem ent units at
PORTS. The EPA and OEPA have chosen' to oversee. environmental remediation activities at
DOE under RCRA CAP instead of the CERCLA Program..

PORTS' was divided into quadrants based -on groundvater'flow patterns to facilitate the
expedient cleanup of contaminated sites in..:accordance with RCRA Corrective Action and:
Closure requirements (Figure 3.4.1-1). .The Environmental Restoration Program at PORTS
addresses requirements of the Ohio Consent Decree and the U.S. EPAkAdministrative Consent
Order (DOE 2002a, 2003a, DOE 2004a).
Section 103 of CERCLA requires .notification to the. National Response Center if
hazardous substances are released to the environment in amounts greater than or equal to the
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reportable quantity. Reportable quantities are listed in the Act and vary depending on the type of
hazardous substances released. During 2003, the United States Enrichment Corporation had no
reportable quantity releases of hazardous substances subject to Section 103, Notification
Requirements.
On April 15, 2004, at approximately 0315 hours, outside the X-326 Building at the
intersection of 15th Street and Pike Avenue, an eighteen-inch expansion joint on an exterior
steam supply line ruptured during routine utilities operations. The asbestos insulating the
expansion joint was released to the ground resulting in a hazardous material spill of
approximately one to two pounds of asbestos. The material was cleaned up by asbestos-trained
personnel, double bagged, labeled as asbestos and containerized for proper disposal.
United States Enrichment Corporation
Ohio EPA Spill IDf0404-66-15-12
National Response Center Report #718893
Hazardous Substance Release 30-Day Follow-Up Report mailed to OEPA on May 7, 2004
3.3.1 Site Geology
The DOE reservation in Piketon, Ohio is located within the Appalachian Plateau
physiographic province. The uppermost rock units in this region were deposited in an inland sea
during the Paleozoic Era. At the end of the Paleozoic Era (230 million years ago), the region
was uplifted and gently folded to form a shallow basin that trends parallel to the Appalachian
Mountains. Subsequent erosion of the uplifted sediments produced the deeply dissected, knobby
terrain that characterizes the region today. The geologic structure of the area is simple and
dominated by relatively flat-lying Paleozoic shale and sandstones that are overlain by Pleistocene
fluvial and lacustrine deposits. The near-surface geologic materials that influence the hydrologic
system of the site consist of several bedrock formations and unconsolidated deposits.
The bedrock formations include (from oldest to youngest) Bedford Shale, Berea
Sandstone, Sunbury Shale, and Cuyahoga Shale. These formations dip gently to the eastsoutheast with no known geologic faults that are located in the area; however, joints and
fractures are present in the bedrock formations.
The unconsolidated deposits that overlie bedrock are comprised of clay, silt, sand, and
gravel, and are classified as the Minford (Clay and Silt members) and the Gallia (Sand and
Gravel members) of the Teays formation. Prior to the Pleistocene glaciation, the Teays River
and its tributaries were the dominant drainage system in Ohio.
The preglacial Portsmouth River, a tributary of the Teays, flowed north across the plant
site, cutting down through the Cuyahoga Shale and into the Sunbury Shale and Berea Sandstone,
and deposited fluvial silt, sand, and gravel of the Gallia member of the Teays Formation. Figure
3.3.1-1 illustrates the location of the Ancient Newark (Modem Scioto) and Teays Valleys in the
DOE reservation vicinity. Figure 3.3.1-2 illustrates the geologic cross sections in the vicinity of
the DOE reservation.
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3.3.1.1 Bedrock Geology
Bedrock consisting of elastic sedimentary rocks underlies the unconsolidated sediments
beneath the site. The geologic structure of the area is simple, with the bedrock (Cuyahoga Shale,
Sunbury Shale, Berea Sandstone, and Bedford Shale) dipping gently to the east-southeast. No
known geologic faults are located in the area; however, joints. and fractures are present in the'
bedrock formations.
Bedford Shale is the lowest 'stratigraphic unit encountered during environmental
investigative activities at the site. Bedford Shale is composed of.thinly bedded *shale.with
interbeds and laminations of grey, fine-grained sandstone and siltstone. The typical depth to the
top of this formation at the site is 21 to 30 m (70 to 100 f1) below ground surface (bgs).
However, Bedford Shale'outcrops are present in deeply incised streams and valleys within the
DOE reservation. The Bedford Shale averages' 3 im(100 11) in thickness.
Berea Sandstone is a light grey, thickly bedded, fne-grained'.sandstone with thin shale
laminations. The top 3 to 5 m (10 to 15.1ft) consists of a massive sandstone, bed with few joints or
shale laminae. The Berea Sandstone averages 11 m (35 R) in'thickness; however, the lower 3 m
(10 .ft) has numerous shale' laminatioris and is similar to the underlying Bedford Shale.: This
gradational contact. does' not allow for a precise determination -of the thickness of the Berea
Sandstone. Regionally, Berea Sandstone contains naturally occurring hydrocarbons (oil and. gas)
in quantities sufficient for commercial production. Generally,'within Perimeter Road, the Berea
Sandstone is the uppermost bedrock unit beneath'the western portion of the site but is overlain by
the Sunbury Shale to the east.
Sunbury Shale is a black, very carbonaceous shale. The Sunbury Shale is 6 m (20 fi)
thick beneath much of.the. site, but thins westward as a result of erosion by-the ancient
Portsmouth River, and is absent on the western half of the site. The Sunbury Shale also is absent
in the drainage of Little Beaver Creek downstream of the X-61 IA Lime Sludge.Lagoons and the
southern portion of Big Run Creek,- where it has been removed by:erosioi. The Sunbury Shale
underlies'the unconsolidated Gallia beneath the'most industrialized eastern portion of the site and
underlies the Cuyahoga Shale outside ofthe Portsm6uth River Valley..
.
Cuyahoga Shale, the youngest and uppermost bedrock unit at the site, forms the hills
surrounding the site. The Cuyahoga Shale has been eroded from most of the active portion of the
site. It consists of grey, thinly.bedded shale' with scattered lenses of'fme-grained'sandstone and
regionally reaches a thickness of approximately 49 m (160 ft).3.3.1.2 Unconsolidated Deposits
Unconsolidated deposits in the. vicinity of the. site fill the .ancient Portsmouth River
Valley to depths of approximately 9 to 12 m (30 to.40':ft). The unconsolidated deposits are
divided into two members of the Teays Formation, the Minford Clay and Silt and the Gallia Sand
and Gravel.
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Minford. is the uppermost stratigraphic unit beneath the site. The Minford averages 6 to
9 m (20 to 30 fit) in thickness and grades from predominantly silt and very fine sand at its base to
clay near the surface. The upper clay unit averages S m (16 fl) in thickness, is reddish-brown,
plastic, and silty, and contains traces of sand and fine gravel in some locations. These
thicknesses vary greatly as a result of construction cutting and filling operations, as discussed in
the next paragraph. The lower silt unit averages 2 m (7 fi) in thickness, is yellow-brown and
semiplastic, and contains varying amounts of clay and very fine sand.
During the initial grading of the site, the deposits within the Perimeter Road were
reworked to a depth as great as 6 m (20 fi) by preconstruction cut and fill activity. In most cases,
the fill is indistinguishable from the undisturbed Minford. The combination of construction
activities, bedrock topography, and erosion by modem streams has influenced the areal extent
and thickness of the Minford on the DOE reservation.
Gallia Sand and Gravel were deposited prior to Pleistocene glaciation when the
Portsmouth River meandered north through the valley currently occupied by the site. The Gallia
averages 0.9 to I m (3 to 4 ft) in thickness at the site and is characterized by poorly sorted sand
and gravel with silt and clay. Channel migration and variation in depositional environments that
occurred during deposition of the Gallia resulted in the variable thickness of the Gallia. The
areas of thickest accumulation of Gallia may represent the former channel location and include
areas under the southern end of the X-330 building and near the X-701B. Gallia deposits
beneath the site are generally absent above an approximate elevation of 198 m (650 ft) above
mean sea level (amsl).
As a result of similar depositional environments and source material, deposits from
modem streams at the site often are visually indistinguishable from Gallia deposits. The modem
surface-water drainage also has eroded the unconsolidated sediments and resulted in locally thin
or absent Gallia and Minford.
3.3.2 Soils
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 FPPA which seeks "... to minimize the extent to which federal programs contribute to the
unnecessary and irreversible conversion of farmlands to nonagricultural uses..." (7 USC
4201[b]). According to the Soil Survey of Pike County, Ohio, (USDA 1990) 22 soil types occur
within the DOE reservation property boundary with the predominant soil type being Omulga Silt
Loam. These soils are well drained and have a surface layer of dark grayish-brown friable silt
loam. The underlying soils are approximately 54 in. thick and are distinguished by their
yellowish-brown, mottled, and friable characteristics. Most of the area within the active portion
of the site is classified as Urban land-Omulga complex with a 0- to 6-percent slope that consists
of Urban land soils and a deep, nearly level, gently sloping, and moderately well-drained
Omulga soil in preglacial valleys. The Urban land is covered by roads, parking lots, buildings,
and railroads and is so obscure or altered that soil identification is not feasible (USEC 2004b).
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USEC consulted with the DOA NRCS, in preparation of this ER The Pike County Soil
Conservation Service determined that, according to the Soil Survey for Pike County, Ohio, soils
within and adjacent to the confines of the DOE reservation are of marginal significance and not
prime farmland (i.e., of low fertility as definemdby the Soil Survey for Pie County, Ohio). -A
copy of the letter is provided in Appendix B of this ER
In 2002, soil samples in the process area at 15 DOE sampling locations and 46 United
States Enrichment Corporation sampling locations indicated the following measurable ranges of
contamination (see Table 3.3.2-1).
Table'3.3.2-1 Soil Sampling Monitoring Results
-Soil Sampling Monitoring Results
Uranium
0.68-15.4 Hi.'
Y'Tc
.
0.14-12.6 pCi/g.
Beta activity
8.4-57.8 pCi/g
Alpha activity.
4.1-58.8 pCik

.:

'

Source: DOE 2003a, USEC 2004d

The 15 DOE sampling locations were also analyzed-for 241 Am, 237 No,
No detectable concentrations of any of-these nuclides were found.

238 Pu,

and

N.

The higher results for. detected parameters were found inside the security fence, with one
sampling location* accounting for all of the maximum values. Analytical results for alpha
activity, beta activity, and total uranium .from the. external sanmples collected near the DOE
reservation are not appreciably differenit from results of samples collected 16.1 km'(10 mi) from
the'DOE reservation. 99 Tc was dejected at 1.5 picocuries per gram,(pqi/g) or less at two external
soil-sampling locations and at less than 0.5 pCi/g at four other external soil-sampling locations
(DOE 2003a, USEC 2004d)..
For sediment samples, 9To is usually detected in locations downstream from the DOE
reservation. In 2002, . Tc was detected in onie of b6th of the samples.pollected .from upstream
and downstream sampling locations on Little' Beaver Creek and Big Bea'ver Creek. -Tc was
detected in one of both downstream samples collected from Big Run Creek and the Scioto River.
99 Tc was also detected in the sediment samples'collected from the X-2230N and X-2230M.
discharges and one of the background 'sampling .locations 16.ikm (10 rmi)i from the DOE
reservation. Many of the detections of.'9Tc 'were'.at or close to the detection limit -for the
analytical method. In general, levels of 99 Tc are consistent with results from .1999 through 2001,
with the exception of RM-8 (DOE 2003a).
.
.
.
.In 2002, sediment samples from each sampling locationr'were analyzed f6r uranium
isotopes (2 3 t2U 235 U 236 U and 238U) and transiiranic radionuclides (24 t Ain, 237 Np, 38 Pu, and
2 391 4Pu). Total uranium and uranium isotope concentrations were consistent with results from
1999 through 2001, with the exception of RM-8. Transuranics were not detected, with the
exception of RM-8 (DOE 2003a).
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In the fall of 2002, 99 Tc, 237 Np, 2391240Pu and uranium were detected at elevated levels at
sampling location RM-8 in Little Beaver Creek. This location is downstream of the discharge
from the X-230L North Holding Pond and upstream of the DOE reservation boundary (DOE
2003a). When RM-8 was re-sampled in spring of 2003, concentrations had returned to normal
levels (USEC 2004d). The measured concentrations are depicted in Table 3.3.2-2.
Table 3.3.2-2 Sediment Sampling Monitoring Results

99 Tc
237 ND
239/2T Pu

Uranium
233 234 u
235u
238u

Sediment Sampling Monitoring Results
Fall 2002
pCilg
689
pCi/g
0.262
pCi/g
0.0701
Ag/g
35.1
pCi/g
37.9
pCi/g
1.84
pCi/g
11.6

Spring 2003
13.4
Not detected
Not detected
5.44
7.01
0.358
1.80

Source: DOE 2003a, USEC 2004d

3.3.3 Seismicity
The New Madrid Seismic Zone (NMSZ) dominates the seismicity of the Midwest region,
which includes the DOE reservation. The four great shocks in the years 1811-1812 were each
large enough to produce intensities capable of causing minor damage in the southern Ohio region
(e.g., broken windows, fallen plaster). Three historical earthquakes not associated with the
NMSZ were found capable of producing this level of damage. All but one of the epicenters of
these seismic events are at least 100 km (62 mi) from the DOE reservation (U.S. Geologic
Survey [USGS] 1997).
The closest known fault to the DOE reservation, the Kentucky River fault zone, is within
40 km (25 mi) of the site, and no seismicity has been recorded on it. Soil testing for the GCEP
facility indicated that the potential for earthquake-induced soil liquefaction is relatively low. The
potential for soil-structure interaction (ground-motion magnification) is also slight. Pike County
is not one of the potential jurisdictions listed in Appendix VI of 40 CFR Part 264 for which
compliance with seismic standards must be demonstrated (USEC 2003a).
There are no major geologic fault structures in the vicinity of the site and there have been
no historical earthquake epicenters within less than 25 miles from the site. However, there have
been eight earthquake epicenters within 50 miles. The maximum event had an epicenter
intensity of over IV on the Modified Mercalli (MM) scale. These events were at the site with
intensities between IV and I. The maximum peak ground acceleration (PGA) of a MM level IV
event roughly corresponds to 0.02 gravity. Historically, the maximum earthquake-induced PGA
experienced at the site was in 1955 and had a value of only 0.005 gravity.
In the Preliminary Safety Analysis Report developed for GCEP during the 1980s, the
DOE documented the results of studies of the historic seismicity of the area surrounding the
DOE reservation. Data was developed on probable seismic activity and the intensity levels were
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converted into acceleration values. The maximum earthquake was defined as one with a mean
recurrence interval of 1,090 years.- This corresponds to an earthquake with a'horizbntaI PGA of
0.15 gravity. Thus, the DOE considered that it was sufficient to designi the structures, systems,
and components necessary'for safety to withstand this level earthquake without leading to undue
risk to the health and safety of workers, the public or the environment.. That is, the 1,000-year
return earthquake was the design basis earthquake (DBE) for GCEP. .
3.3.3.1 Surface Faulting
The geologic setting of the site suggests there is a low probability of faulting within five
miles of the site. No data from the three extensive geotechnical studies at the site (rock shearing,
sharp changes in strata dip, and flexures) are characteristic of faulted rocks. The available data
indicates the site bedrock is not faulted.
3.3.3.2 Liquefaction Potential
Three extensive exploration and laboratory testing programs (data: sets) have been
completed at the site, with the total-numbe'r-of approximately 960 exploratory borings. These'
borings and accompanying laboratory test results were used at the site to analyze -theresponse of
soil to ground shaking caused by earthquakes.
The laboratory classification tests, shear strength tests, and consolidation test data were
used to define the general engineering charactenstcs of.the soil. Analysis of the data indicates"
that there is a low potential for soil liquefaction at the site, even in the unlikely event of the
occurrence -of an earthquake of magnitude 5.25 with a maximum' PGA of 0.15 gravity.
Consequently, settlement in the site area due to liquefaction is unlikely.
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3.4 Water Resources
This section discusses surface water and groundwater resources present in the vicinity of
the ACP.
3.4.1 Groundwater
The groundwater system at the site includes two. water-bearing units (the bedrock Berea
Sandstone and the unconsolidated Gallia) and two aquitards (the Sunbury Shale and the
unconsolidated Minford). The basal portion of the.Minford is generally grouped with the Gallia
to form the uppermost and primary aquifer.at the facility. The hydraulic properties of these units
and groundwater flow at the site have~been well defined (USEC 2004b).
Groundwater recharge and discharge areas include both natural and manmade rechargeand discharge areas. Natural recharge. to tie g'oundwater flow system at the site comes from
precipitation. Land use and'the presence of thick upper Minford Clay and the Sunbury Shale
effectively reduce recharge to underlying units. . Recharge to the Minford and Gallia is reduced
because a large percentage of the land is paved or covered by buildings. However,.recharge to
the Berea Sandstone from the overlying. Gallia is increased as a result 'of the absence of the
Sunbury Shale beneath the. site (USEC 2004b).
For the purposes of DOE environmental restoiation'activifies previously performed at the
DOE reservation, the site was divided into four quadrants based'on groundwater. flow patterns.
Each quadrant roughly c6rresponds to a distinct groundwater flow. cell within the primary waterbearing unit beneath the site (DOE 2004a). (Figure 3.4.1-1).
Quadrant I -

includes the southern portion of the DOE reservation and contains
X-749 and X-120'area.

Quadrant H - includes the eastern portion of the: DOE reservation and contains
*
X-701B Holding Pond
Quadrant m- includes the western portion of the DOE reservation and contains X-616
and X-740 area
Quadrant IV- includes, the niorthern portion of the. DOE reservation 'and contains
*
X-61 IA and X-735. area.
Groundwater at the site discharges primarily to surface streams. Groundwater in the
eastern and northern portions of the facility discharges to the East and North Drainage Ditches
and to the Little Beaver Creek. In the: southern portion of the ACP, groundwater discharges to
the Big Run Creek and to the unnamed Southwest drainage ditch. Along the western boundary
of the site, the West Drainage Ditch serves as a local discharge area for the geologic units (USEC
2004b).
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Groundwater recharge and discharge areas at the site are also affected by manmade
features including the storm sewer system, the sanitary sewer system, the RCW. system, water
lines, and building sumps.'
Groundwater is used as a domestic, municipal, and industrial water supply in the vicinity
of the DOE reservation. .-Most municipal and industrial water supplies in Pike County are
developed from the Scioto River- Valley buried aquifer. Domestic water supplies are obtained
from either' uncoinsolidated deposits in preglacial valleys, major tribitaries to the Scioto River
Valley, o'r from fractured bediock encountered during drilling.. Groundwater -in the Berea
sandstone and'Gallia sand formations that underlie the DOE reservation is not used as a
domestic, municipal, or industrial water supply (USEC 2004b).
The DOE reservation obtains its water from water supply well fields,. which are next to'
the Scioto-River southof Pilketon. The wells tap ,the Scioto River Valley buried aquifer. The
maximumrpotential water production for the DOE'.reservation water system is 49,000 cubic
meters (in) daily (13 million gallons perf.day..[MGD]) .for the entire site, including USEC
activities. Current water usage is less than 19,000 m3 daily (5 MGD)(USEC 2004b).In 2002, a combined -annual total of approximately 107,500 m3 /yr (28.4 million gaillons
per year [gal/yr]) of contaminated groundwater was treated through DOE Groundwater
Treatment Facilities. Approximately 545 liters (L) '(144 gallons [Gal]) of trichloroethylene
(TCE) 'were' removed 'from the .groundwater. All processed water was discharged through.*
NPDES outfalls before exiting the site (DOE'2003a).
Five NPDES outfalls discharge groundwater that is recovered and treated for volatile
organic compounds (VOC). These outfalls discharged the following maximum concentrations:
trichloroethene (11 micrograms perliter [pg/L]), and 1,2 tran's-dichloroethene (<1 jxg/L) in 2002.
The maximum trichloroethehe concentration 'occurred twice*. at the X-623 Groundwater
Treatment Facility. The maximum allowable concentration at this outfall is 10 igfL.. Other than
this, all groundwater discharges were within NPDES discharge limitations (DOE'2003a).
Eleven groundwater-monitoring areas exist. at the DOE reservation. Three of these areas
are within close.proximity to. the.buildin'gs proposed 6o house the ACP -facilities:. the X-1491X-.
120/Peter kiewit Landfill Monitoring Area (located just' to the souith of the ACP in Quadrant 1),
the Quadrant I Groundwater Investigative Area/X-749A Classified Materials Disposal Facility
(located just to. the east of the ACP), and the former X-616 Chromium Sludge. Surface
Impoundrnients Area in Quadrant m (located just to the north of the ACP) (DOE 2003a, DOE
2004a).
'
Groundwater'contamination plumes are associated with the X-749/X-120/Peter Kiewit
Landfill Monitoring Area and the Quadrant' I Grooundwater Investigative Area/X-749A Classified
Materials -Disposal Facility. The . most- extensive and. most ..concentrated constituent is
trichloroethene. Other contaminants associated with'these'two plumes include. xylene, vinyl
chloride; cobalt, and radionucides (uranium, WTc; and 24 Am). Remediation activities are being
performed through the RCRA CAP (DOE 2003a, DOE 2004a).
Chromium was a.. contamninant at .the former X-616 Chromium Sludge Surface
Impoundments in Quadrant. m;. These impoundments have undergone remediation and are
currently monitored with 16 monitoring wells. Chromium has exceeded the preliminary
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remediation goal. in one *vell. Low levels of volatile organic compounds have, also been
detected. This area is being addressed through the RCRA CAP (DOE 2003a, DOE 2004a).
3.4.2 Surface Water
The Piketon DOE reservation occupies an upland area bordered on the east and west by
ridges of low-lying hills that have been deeply eroded by present and past drainage, features. The
site elevation is 200 m (670 ft) arnsl, which is about 40 m (113 ft) 'above the normal stage of the
Scioto River. A network of tributaries of the Scioto River drains both groundwater and surface
water at the site. Figure 3.1-1: shows the' surface water features' in. the vicinity of the DOE
reservation.
The Scioto River, approximately 3.2 km (2 mi) west of the DOE reservation, is a
tributary of the Ohio River. The' two rivers~converge approximately 40km. (25' mi) south of the
DOE reservationi. Lake White is the only other body.of water nearby, located approximately 10
km (6 mi) north of the site. Pike Water, Inc. draws water from wells for a rural public watersupply. The Village of Piketon also utilizes wells 'along the Scioto River for public water supply
(OEPA 2004). There are no.known public or private water supply draws from the Scioto River
(USEC-02).:
The site is' drained by several small tributaries of the Scioto River, which flow south to
the Ohio River. Sources of surface-water. drainage include' storm-water runoff, groundwater
discharge, and effluent from plant processes.
The largest stream on the site is Little Beaver Creek, which drains- the northern and
northwestern portions of the site before discharging into Big-Beaver Creek. Little Beaver Creek
is a small,. high-gradient, unmodified stream that receives. the'. ajority'of its flow'from East,
North, and Northeast Holding Ponds discharges and Ditches (USEC 2004b) (see Figures 3.1-1
and 3.4.2-1).

.

Big Run Creek, located in the southeastern portion of the site, receives outfall effluent
from the South Holding Pond at the headwaters of'the stream. Big Run Creek continues
southwest from the DOE property line until it dischaiges into''the Scioto River, approximately
6.4 km (4 mi) from the site. The substrates are predominated by gravel and cobble, and the
channel has remained unmodified.
In addition, two ditches drain the western and southwestern portions of the site.'. Their
flow is usually' low to intermittent. These two' drainage ditches' continue west and, ultimately,
discharge into the Scioto River. Storm water discharges from the proposed ACP will exit via the.
unnamed southwest drainage ditch' or limited resource water, a designation that indicates a
lower-quality habitat.. The'fauna in limited resbource water has been substantially degraded, and
recovery is realistically'precluded due'to natural background conditions or irretrievable humaninduced conditions. 'The Ohio Administrative' Code (OAC) has'determined. the unnamed
southwest drainage ditch to be a "small drainage way maintenance" (i.e.,' a highly' modified
surface-water drainage way' that does not -possess the stream morphology and habitat'
characteristics necessary to support any'other aquatic life'habitat use). The unnamed southwest
drainage ditch is considered suitable for- irrigation and livestock watering without treatment,
commercial and industrial uses with or without treatment, and partial body contact recreational
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activities (such as wading) with minimal threat to public health as a result of water quality
(USEC 2004b).
The West Ditch is located on the southwest side of the DOE 'reservation and receives a
minimal amount of storm-water runoff from the proposed site -for .the ACP. The unnamed
southwest drainage ditch' and the West Ditch'eventually drain' into the Scioto River, (Figure.
3,4.2-2) a warm-watei' habitat capable .of supporting and maintaining a balanced, integrated,.I
adaptive community of warm-water organisms. .The water is considered suitable for irrigation
* and livestock watering without treatment, commercial and industrial uses with or without
treatment, and recreational activities (such as'.swimming, canoeing, and scuba diving) with'
minimal threat to public health as a result of water quality.. These two drainage ditches &ontinue
- west and, ultimately, discharge into the Sciotokiver, which is approximately 3.2 km (2 mi) west
of the DOE reservation. There are no known public-or private'water'supply draws from the
:
drainage ditches except for agriculture.
At the Higby gauging station, which is.approx'imately 13:miles north of the DOE
reservation, the minimum river flow 'measured from 1930 to 2001.was 244 cubic feet per second
(cfs) on October 23, 1930 (USEC-02). The consecutive seven-day minimum discharge record of
255 ces occurred during October 19-25, 1930 (USEC-02). The consecutive seven-day minimum
discharge record of 255 cfs occurred during October 19-25, 1930 (USEC-02). The volumetri6
river flow is much greater than the DOE rese vatiou's water use.
DOE has eight discharge'points, or outfalls, .through which water is'discharged from the
site. Three DOE outfalls discharge directly to surface water (i.e.; unnamed streams that flow to
the Scioto River and Little Beaver Creek); three outfalls discharge to the GDP X-66.19 .STP
before leaving the site through the United States' Enrichment Corporation Outfall 003 to the
Scioto River; and two outfalls discharge.to holding ponds.. The United States Enrichment
* Corporation is responsible for 11 NPDES ofitfallg at.the DOE reservation.. Eight NPDES outfalls
discharge directly to surface water. (i.e., West .Drainage Ditch to. Scioto River, Little Beaver
Creek, Big Run Creek, and the Scioto River);ftwo outfalls discharge 'to. the GDP X-6619 STP
(Outfall 003); and one outfall discharges to the X-230K South -Holding Pond (Outfall 002)
(USEC 2004b) (see Figures 3.4.2-3 througli 3.42-9.
The domestic wastewater, generated by the offices and change houses, is treaited locally
at the GD? X-6619 STP; which is curreitl y operating within its NPDES permit. As per the
United States Enrichment Corioiation .NPDES`permit, :'the design capacity of the. STP is
2,275,032 liters per day (Lid) (601,000 gallons per day. [GPD]).(USEC 2004b). As per NPDES
monitoring over the previous year, it is currently operating at 27.percent of that capacity. The
following maximum contaminant.concentrations were measured in the STP discharge -in 2002:
* alpha activity (46' pCig, beta activity (335 pCi/g), 9Tc (288 pCi/g), .and'duranium (18.2 pg/)'.
DOE and United States Enrichment Coiporation'NPDES outfalls remained in compliance with
contaminant concentration discharge limits in.2002 (DOE 2003a, USEC 2004d).'

-

In 2002, the following levels of uranium and uranium isotopes were detected in:surface
water at the DOE cylinder storage yards: uraniun at 10 pg/L, 2 3 3 /23 4 U at 2.0 pCi/L, 2 35UJ at 0.16
pCi/L, and 238U at 3.5 pCi/L... The following were not detected in any of the samples collected in
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was detected in two samples at a maximum

Similar concentrations of radionuclides were detected at upstream and downstream
locations on the Scioto River and Big Beaver Creek. Beta activity, 99Tc, and uranium were
detected more frequently and at higher concentrations at the downstream sampling. locations on
Little Beaver Creek than at the upstream sampling. location. Uraniumn.wa§ detected more
frequently at one of the downstream sampling locations on Big Run Creek than at the upstream.
sampling location. 'Detections of uranium at the downstream samipling locations, while different
from concentrations detected.upstream, are similar'to detections of naturally occurring uranium
at the upstream Scioto River sampling location. and may be attributable to natural variation (DOE
2003a).
Samples collected at the surface-water. monitoring. points in 2002 were analyzed for total
99Tc and selected transuranic
uranium, isotopic uranium. (233 234U, 5U 6U, and.
41
237
8
241
radionuclides ( Am, Np '2 Pu, and 23.9/2kpi).
An was detected in only one sample,. from
Big Beaver Creek, at a concentration of 0.184 pCi/L. 99Tc was detected in two samples from
different locations' in Little.Beaver Creek at a maximum concentration of 22 pCi/L, which is
below the DOE-derived concentration guide of 1.00,000 pCi/L. for 9 9Tc. in ingested water.
233/234
25
Uwas detected at a maximum concentration of 2.4 pCi/L. 235
u was detected at a maximum
238
concentration of 0.095 pCiJL.
U was detected at a maximum concentration of 0.51 pCi/L
Each of these detections is well below the DOE-derived concentration guide for the respective
uranium isotope in drinking water (500 pCi/L for 233n34U and 600 pCi/L for 235U and 2381U).
Neither 23 6r nor any of the other tr'anuranics ' 37 Np 238Pu, ?39'4Pu) were detected in any 2002
surface water samples (DPOE.2003a).
3.4.3 Floodplains.
Floodplains consist of mostly level land along rivers and streams that may-be submerged
by floodwaters. The Flood Insurance Raite Map provided. by the. Federal Emergeecy
Management Agency indicates that the 100-year floodplain extends on both side's of Little'.
Beaver Creek upstream from thd confluence with Big Beaiver.-Creek to the rail spur'located near
the X-230J9 North Environimental Sampling Station. The 100-yr floodplain ranges on either side
of Little Beaver Creek from 15 to 61 mn(50 to 200 ft) rughly following the 175 m (575 ft) amsl
topographic contour and is confined to the bed contour of Little Beaver Creek. Flooding is not a
problem for the majority of the site. .The highest recorded flood level of the Scioto liver in the
vicinity of the site was 174 mi (570 P1) amsl (January 1913), which is approximately 30 m.(100 ft)
below the level of most site facilities. No portion of the floodplain for Big Beaver Creek is
located within the DOE reservation boundary'(see Figures 3.4.3-1 and 3.4.3-2).

.

'

The average annual discharge at the Higby station for the period of record (1930-2001) is
4,721 cfs, while the'maximum discharge of record is:177,000 cfs observed on January 23, 1937..
The stage of the 1937 flood was 593.7 ft amsl. The historical flood stage of the Scioto River
next to the site was estimated to be 556.7 ft amsl by using the -estimate that the Scioto River
drops approximately 37 ft between the Higby gauging.station (river mile [RM] 55.5) and the
mouth of Big Beaver Creek (RM 27.5). Elevations for floods (with three recurrence intervals) at
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the confluence of the Scioto River and Big Beaver Creek (RM 27.5), estimated by the U. S.
Army Corps of Engineers, are compared with the site nominal grade elevation in Table 3.4.3-1.
Since the site has a nominal elevation of about 670 f amsl and about 113 ft above the
historical flood level for the Scioto River in the area, the site has not been affected by flooding of
the Scioto River (see Figure 3.4.3-1).
Table 3.4.3-1 Comparison of Flood Elevations of the Scioto River near the DOE
Reservation With the Nominal Grade Elevation
;.

;,

>

.irz

-Elevastion

-*

;

-

.558.0

170.1

50-year flooda
100-year flooda

'

..170.8 .

560.3

172.4.

.565.7

500-year flood a
Historical written record b

.169.7 .-

556.7

Probable Maximum flood c

1.74.0

571.0

204.2.

* Nominal grade

"A

"

Feet

Meters

nc

-

I.';

670.0

...

'

-

a

:Estimates by U.S. Army Corps of Engineers (Reference 5).
Estimated from records at Higby, 181.0 m (593.7 ft) (Reference 5), assuming the flood level at the mouth of Big
Beaver Creek is 11.3 m (37 fi) lower.
Probable Maximum Flood calculated flow is greater than that of the estimated 10,000-year flood discharge (USEC02).
b

3.4.4 Wetlands

Wetlands are areas that are inunidated or saturated by surface' water or groundwater at a
frequency and duration sufficient' to, . and. that under normal circumstances do' support, a
prevalence of vegetation typically. adapted 'for life in saturated soil. condition. Wetlands
generally include swamps, marshes, bogs, and similar areas. The.area of the Proposed Action is
either inside existing concrete floor buildings, paved, or previously disturbed industrial property,
consequently there 'are no environmentally sensitive areas within the.immediate project area.
.

The DOE reservation contains 41 jurisdictional and four non-jurisdictional wetlands
totaling '14 ha (34 acres)' (DOE 2003a). The majority of the wetlands are associated with wet
fields, areas of previous disturbance, drainage ditches, or wet areas. along roads .and railway
tracks.

.
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Figure 3.4.2-1 Ponds and Lagoons on the U.S..Department of Energy Reservation
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OUTFALL & SITE DRAINAGE MAP

Figure 3.4.2-2 U.S. Department of Energy Reservation Drainage Map
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3.5 Ecological Resources
This section describes the ecological resources, including terrestrial resources, wetlands,
environmentally sensitive areas, and rare,, threatened, and endangered species within the DOE
reservation. The area selected for the ACP includes existing facilities formerly used for GCEP,
and located in a fully developed industrial area. As such, the grounds are maintained as lawns
and support various species of grasses and herbaceous divots.
3.5.1 Terrestrial Resources
Vegetation
Much of the DOE reservation and the area in the vicinity of the site has experienced
extensive disturbance.- There is very little, in terms' of. vegetative communities within' the
Perimeter Road on the site. The area of the Proposed Action is either inside existing concrete
floor buildings, paved, or previously disturbed industrial property. The vegetation ' of
surrounding Pike County consists primarily'6f hardwood forests. Field crops constitute the other
major category of vegetative cover in the surrounding area.
The 10 terrestrial habitat types idenrtified at the site are as follows (DOE 1997):
* Old. field areas - Early successional stage of disturbed areas dominated by tall weeds,
shade-intolerant trees, and shrubs.
X

Scrub thicket - Later successional stage covering old-field areas dominated by dense
thickets of small trees.

* Managed grassland

-

Open areas actively maintained and dominated by grasses.

* Upland mixed hardwood' forest - Mesic to dry upland areas dominated by black
walnut, black locust, honey locust, black cherry, and persimmon..
' Pine forest - Advanced successional stage following scrub thicket. The over story is
dominated by Virginia pine.
* Pine plantation - Nearly pure stands of Virginia pine.
* Oak-hickory forest - Well-drained upland soils. White oak and shagbark hickory are
the most dominant of the oaks and hickories.
* Riparian forest - Periodically flooded, low areas associated with streams. Dominated
by cottonwood, sycamore, willows, silver maple, and black walnut.

3~36

EnvironmentalReportforthe American Centrifuge Plant

Revision I

EnvironmentalReportfor the American Centrzge Plant

Revision 1

* Beech-maple forest - Undisturbed areas .dominated by American beech and sugar
maple.
* Maple forest - Dominated by sugar maple and other shade-tolerant species.
The .habitat types covering the largest area on the DOE reservation are managed
grassland, oak hickory forest, and upland mixed hardwood forest. 3.5.2 Wildlife
The area of the Proposed Action is either inside existing concrete floor buildings, paved,
or previously disturbed industrial property, consequently there is no animal' habitat within the
immediate project area. There are. 49. mammals that have ranges which'include the DOE
reservation. The most abundant mammals include the white-footed' mouse (Peromyscus
leucopus), short-tailed shrew (Blarina brevicauda), and opossum' (Didelphis virginiania) (DOE
'
'
1996c, DOE 2001b).

There has been 114 bird species, including year-round. residents, winter residents, and
migratory species, observed on the site (DOE 1996c, DOE 2001b). The -species include.redtailed hawk (Buteo jamaicensis), water birds such as the mallard (Anasulatrynchls) and wood
duck (Aix sponsa), game birds such as wild tuirkey (Meleagris gallopavo), non-game birds such
as nuthatches (Sitta sp.), and wrens (Troglodytes sp.).;
There has been 11 species of reptiles and six species of amphibians observed on the site.
The most common reptiles include the eastern box turtle (Terrapene carolina),black rat snake
(Elaphe obsolete), and northern' black -racer. (Coluber constrictor constrictor). The most'

common species of amphibians are the American toad (Bufo americanus) and northern dusky
' '
salamander (De'smognathustfuscus) (DOE 1996c, DOE 2001b).
Common' insects include cicades, aphids, bees, wasps, ants, flies, beetles, and
grasshoppers (DOE 1996c, DOE 2001b).

.

'

3.5.3 Environmentally Sensitive Areas
The area of the Proposed Action is either inside existing concrete floor buildings, paved,
or previously disturbed industrial areas, consequently there are no environmentally sensitive
areas within the inimediate project area. However, there are several environmentally sensitive
areas within the DOE reservation. These include areas where Ohio endangered or threatened'
species have been observed, -and wetland areas'and'the floodplain of the Little Beaver Creek.
There are no exceptional water.strea'ms within-the plant.. Discussions of these areas were
presented in previous NEPA'documents' (DOE:2001, 2001c, 2002b).'
Northwest Tributary. This area is a stream corridor considered a sensitive area because
it represents the best habitat for Indiana bats (Myotis sodalis) at the DOE reservation.
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X-611A Former Lime Sludge Lagoons. The area near the sludge.lagoons is sensitive
because of the presence of Virginia meadow-beauty (Rhexia virginica) adjacent to the base of the
dike. Wetlands also are present in this area.
X-611B Sludge Lagoon. The area near the sludge lagoon should'be considered a
sensitive area due to the possible presence of Carolina yellow-eyed'grass (Xyris difrnmis),.which
was observed at the site in' 1994 (DOE 1996b). Confirmation of this species is necessary,
however, as the original identification occurred while the plant was not flowering;
There are no state or national parks, conservation areas, wild and scenic rivers, or other
areas of recreational, ecological,' scenic, or aesthetic importance within the immediate vicinity of
the DOE reservation (DOE 2001b).
3.5.4 Rare, Threatened, and Endangered Species
The potential occurrence of Federal and State rare, threatened, and endangered species in
the project vicinity was determined by consulting with. the Ohio Department of Natural
Resources (ODNR), Division of Natural 'Areas and' Preserves, and previously prepared
environmental assessments. A. co'mprehensive evaluation of the site for the presence.of Federal
and State listed rare, threatened, and endangered.'species was conducted in 1996 (DOE 1997).
USEC consulted with the U.S. Fish and Wildlife Service (USFWS) in order to comply with
Section 7 of the EndangeredSpecies Act, in preparation of the Lead Cascade.ER'(USEC 2004b).
In their letter dated August 30, 2002, the USFWS indicated that the Indiana.bat' (Myotis sodalis)
is the only Federally listed endangered animal species whose home' range includes the DOE
reservation. USEC also consulted the ODNR. The ODNR's. letter, dated December 1,. 2003,
indicated that there are no records of rare or endangered species in the project area,'including:a'
one-mile radius at'the DOE reservation in Piketon, Ohio. (USEC '2003a).. The timber rattlesnake
(Crotahis horridus) has been identified as present by the USFWS. 20-25 Jmi.from the. DOE
reservation (USEC 2003a) and should not be affected by'the Proposed Action.
Surveys were conducted for the presence of the Indiana bat in 1994 and 1996.' As part of
the 1996 survey, potential summer habitat for the Indiana bat was identified. in the Northwest
Tributary stream corridor, the. Little Beaver Creek 'stream corridor, and along a logging road in a
wooded area to the east of the X-l00 building (see Figure 3.5.4-1). Mist netting was.conducted
in those areas in June and again, in August.. Although.14 bats representing'four common species
were captured 'during the August survey, no Indiana bats were :collected. :The survey also.
indicated that most of the site ha's poor summer habitat for Indiana.bats. 'The few woodlands that
occur on the property are small, isolated, and not of utfficient maturity to provide good habitat.
The exception is an area 'of deciduous' sugar maple forest along the, Northwest Tributary stream
corridor, where several of the bats were collected (DOE 1997). The Northwest Tributary begins
just southwest of the Don Marquis substation and, flows approximately 3,2001'ft before' leaving
the DOE property prior to its confluence with' Little Beaver Creek. Historically, isolated
sightings and observations of threatened, endangered, or special interest species have occurred at
the plant. An Ohio endangered raptor, the sharp-shinned hawk. (Accipiter striatus), has been
observed at the site in the past. One'Ohio endangered plant species, Carolina yellow-eyed'grass
(Xyris

-

diffornis),

and
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potentially threatened species, Virginia meadow.beauty ('Rhexia virginica), have been found at
the site (DOE 1996c). The rough green snake (Opheodrys aestivws), listed as an Ohio special
interest species, has been observed at the'site (DOE .1996c).
The OEPA determined that two State'endangered fish species and four'State threatened
fish species near the site'are restricted-to the Scioto River. In support ofthis'determination, the
Biological and Water Quality Study" of Little Beaver Creek and Big Beaver Creek-1997,; an
OEPA study, indicated that Little'Beaver Creek and Big Beaver Creek do not'prbvide sufficient
habitat to support threatened or endangered species. Little Beaver Creek runs through the
eastern end of the site and is a tributary to Big 'Beaver Creek, which flows into the Scioto River
(OEPA 1998).
3.5.5 Background Radiological and Chemical Characteristics (Environmental Media)
This section describes the naturally occurring sources of radiation and the levels of
exposure that may be found at the Piketon DOE reservation.
3.5.5.1 Average Population.Dose
Humans are exposed to ionizing radiation .from many..sources in the environment.
Radioactivity from elements in the environment is present' in soil, rocks, and in living organisms.
A major proportion of natural background radiation comes'from naturally o6curring airborne
sources, such as radon. These natural radiation sources contribute approximately 300. mreni/yr
total to the dose that everyone receives annually.'.

Manmade sources alto contribute to the average amount .of dose a member of the U.S.
population receives. These sources include x-rays for medical purposes (39 'mren/yr), nuclear
medicine (14 prein'yr , and consumer products (5 to 13 mrem/yr) (e.g., smoke detectors). A
person living in the United States receives a current average dose of about 360 mremnyr (NRC
2002).
3.5.5.2 Site-Specific Background Chemical and Radiological Characteristics
Arr

z

-

-

~

~.

snnPrntraTlnne

Table 3.5.2-1 summarizes the 2002 background air concentrations based on an airsampling station specifically located to collect background data. This air-samipling location. is
located approximately 20.9 k'm (13 mi) southwest ofthe DOE reservation.
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. Table 3.5.2-1 Background Air Concentrations .

Number of -.. .:.
Parameter. 3

a
.
Samnples'b
, ,(Measurements)
4

Fluoride
2 37

Maximum ..
3.3 x10. 5

Average C

12 (12)

Minimumn
0.

52 (7)

2.4 x 102

1.1 x 1041

5.1 x 1042

0

1.3x104 5 '

0

1.4 x1O 5

b

Np12(12)

2 8 Pu

.

238~PU

.

2399 h12

.99Tc-

12 (12)
21)038105
124(12)
(12)
.
12 (12)

12 (0)

Uranium

12 (0) ,
. 12 (8)

233
23 5

236u

'

.

'

.

0
0

,

.0

'

12 (0)

3
3.8
x 104...
14.1x0

4.41

' 104...

'4.0x104 4

8.2x 10

6.3 x,1044

L12 X 10404

1.,2X 10403.

3.1 x 10-44

9.5 x

1i0 9

6.6x. 0

.1.2 x10

12 (10)
*

.

1.3 x I04.4

.
5

2.8'x 10Q-4,

2.1 x 10'

.

' All parameters are measured in pCi/m3 with the exception of uranium and fluoride, which are measured in pig/m 3.
b Radiological

samples are analyzed monthly, samples for fluoride are analyzed weekly. Number in parentheses is
the number of samples that were below the detection limit.
C For radionuclides, averages are not calculated for locations that had greater than 15 percent of the results below the
detection limit. If the analytical result for a sample was below the detection limit; the ambient air concentration wascalculated based on the detection limit for the sample. Averages were calculated for: fluoride at all sampling
locations.
Source: DOE 2003a.
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Sediment Concentrations
Table 3.5.2-2 summarizes the 2002 background sediment concentrations.
points are approximately 16 km (10 mi) from the DOE reservation.

Sampling

Table 3.5.2-2 Background Concentrations of Radionuclides
and Chemicals in Sediment '
-ab-e?'-

t - '"At-

''

Alpha-Activity

pCi/g

8.1

3.9

__M__

pCi/g

0.0288U

0.0639U

Beta Activity

pCi/g

7.8

Cadmium

mg/kg

Chromium

7.3

9.8

0.0567U

0.0363U

6.8U

6.6U

7.1

1.03B

0.489B

3.41U

3.47U

mg/kg

6.51

6.10

24.6

13.1

Lead

mg/kg

17.4B

8.83U

29.7B

14.5B

237 Np

pCi/g

-0.0467U

0.0204U

0.0309U

0.00652U

Nickel

mg/kg

19.0

5.1B

14.8

27.8

j tg/g

5U

5U

5U

23 8pU

pCi/g

0.0332U

0.0254U

0.0376U

0.0367U

23 914pU

pCi/g

OU

0.00847U

0.0188U

-0.00646U

99 Tc

pCi/g

0.0496U

0.0160U

0.0568U

.0.144

gg/g

1.83

2.10

2.64

4.31

pCi/g

0.0557

0.569

2.60

1.46

pCi/g

0.0377U

0.0930

0.0400U

0.0485U

pCi/g

0.0126U

0.000009U'

-0.00717U

0.0580U

0.608

0.698

0.881

1.44

PCB, Total

Uranium
_______

3SU
2 3 6.
2 38 U

pCi/g

-

5U -

-

1.

' Abbreviations and data qualifiers are as follows: B - result is less than the practical quantification limit but greater
than or equal to the instrument detection limit; U - undetected.
b Maximum value taken from biannual measurements.
Source: DOE 2003a, USEC 2004d.
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Soil Concentrations
Soil-sampling locations approximately 16 km (10 mi) from the DOE reservation are used
to determine background concentrations in soils. Table 3.5.2-3 summarizes the 2002 soil
monitoring results.
Table 3.5.2-3 Background Soil Concentration for Selected Radioactive Elements

(p'iiv)

Locationi

-

.U

RS-1ON
RS-1OS
RS-1OE
RS-1OW

V.,

-

'

7.0
7.6
6.2
7.0

7.4U
7.OU
6.7U
9.4

9

0.2U
0.2U
0.2U
0.2U

E,,

n u

....

1.7
2.0
1.73.8

' U - undetected.
b Maximum value taken from biannual measurements.

Source: USEC 2003e

Vegetation
The United States Enrichment Corporation monitors background concentrations of
fluoride, 99 Tc, and uranium in plants located approximately 16 km (10 mi) away from the DOE
reservation. Table 3.5.2-4 presents the background data obtained in 2002 for vegetation.
Table 3.5.24 Vegetation Monitoring Program Background Levels

RV-ION

6.2

0.2U

0.06

RV-1OS

6.8

0.2U

0.04U

RV-IOE

1.3.

0.2U

0.04U

RV-1OW

2.2

0.2U

0.04U

' U - undetected.
b Maximum value taken from biannual measurements.

Source: USEC 2004d.
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Surface Water Concentrations
Background concentrations of radionuclides are provided for streams that are not
considered impacted by DOE reservation operations. Streams used for background data are
located approximately. 16 km (10 mi) away from the site. Chemnicals that are routinely monitored
in surface water include total phosphate, fluoride, and 29 metals. Table 3.5.2-5 summarizes the
background data collected in 2002 for surface water.

.Table 3.5.2-5 Surface-Water Monitoring Background Results a
~~-..

N~ifmib&'

.Lo~aon.
RW-1ON

,,

'pCi/L

4U

6U

2 (2)

pCi/L

0.0758U

0.0902U

12 (9j

pCi/L

8U

14

2 (2).
2 (2)

pCiIL
pCilL

-0.0845U
0.00170U

OU
0.158U

239 240
/
pU.

2 (2)

pCi/L

OU

0.000568U

99TC

12 (11)

pCilL

8U

114

Uranium

12 (10)

0.2U

1.9

Beta Activity
_

_

_Np

238

pu

23_U_

238

u

2 (2)

pCi/L

-0.0654U

2 (2)

*pCi/L

OU

0.000002U

* 2 (2)

pCi/L

OU

0.0145U

2 (1)

Alpha Activity

*1*

12 (12):

A24Km

12 (10)

7

2 (2)
2(2)

pCitL
pCi/L

2 (2)

Beta Activity

pCi/L -

I

.0.275U

0.0653U

0.201

I

2U

6U

0.0241U

0.0692U

-

14

pCi/L

7U

-pi/L
Ci/L

-0.162U
0.00117U

''2 (2)

-pCifL

0.0205U

99Tc

12 (12)

pCi/L

8U

12U1

Uranium

12 (10)

0.1U
O

1.6

'

Np
PU

238

240

pU

*

.

-0.0822U
0.0615U
0.0245U

2 (2)

pCi-L

-0.435U

0A68U

235_

2 (2).

pCi/L

OU

0.0208U

__ __

2 (2)

pCi/L

-0.0219U

0.0187U

2 (2)

pCi/L

-0.0986U

-0.0182U

12 (12)

pCi/L

4U

238

RW-1OE

-'

t~tI<yj1rmm~~aini~

12 (12)

Alpha Activity
_____

RW-1OS

U.

,7Samp es'.;.

u

I Alpha Activity

j
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Table 3.5.2-5 Surface-Water Monitoring Background Results'

?
~ ~~~o c aati o~~n i' i ~r

r

~Y1

M i ni mu

ni t

ix m n

24 tAm

2 (2)

pCi/L

0.0391U

0.0788U

Beta Activity

12 (11)

pCi/L

7U

13

237Np

2 (2)

Iii/L

OU.

0.0129U

2 (2)

pCi/L

OU

0.0271U

2 (2)

pCi/L

-0.0462U

0.0696U

9Tc

12 (12)

pCi/L

8U-

12U

Uranium

12 (10)

j/

0.1O.

1.0

233/u4u

2 (2)

pCiiL

0.136U

0.149U

2 (2).

pCi/L

-0.0153U

0.0240U

236

2 (2)

pCi/L

-0.0275U

OU

238u

2 (1)

pCifL

0.0372U

0.161

Alpha Activity

12 (11)

pCi/L

4U.

6

2 (2)

pCiIL

0.0689U

0.0835U

Beta Activity

12 (10).

pCi/L

7U

13

.:PlNp

2 (2)

pCi/L

-0.0701U

-0.03 111U

2 (2)

pCi/L

0.000621U

0.0310U

2 (2)

pCi/L

-0.0245U

0.124U

12 (12).

pCi/L

8U

12U

.1U

1.7

240

pU

ON

2

RW-IOW

Numbe.r. of
~ mp esh

"U

Am

238

PU

____

9Tc
Uranium
233/2341

238u

_pU_

12 (11) _J

_

2 (2)

pCi/L

-0.146U

0.104U

2 (2)

PCi/L

-0.0213U

0.0000007U

2 (2)

pCi/L

-0.0607U

0.0383U

2 (2)

pCi/L

0.000003U

0.0704U

j

*Based on 2001 monitoring data. The derived concentration guide (DCG) for each radionuclide is as follows:
pCi7L; 37Np, 30 pCi/L; 238PU, 40 pCi/L; 23940Pu, 30 pCi/L; 99Tc, 100,000 pCi/L; 23-v23U, 500 pCi/L;
235 U,600
pCi/L; 236U, 500 pCi/L;238U, 600 pCi/L. All results are well below these DOE standards. DCGs are not
available for the other radiological parameters (alpha activity, beta activity, and total uranium).
bThe number in parentheses is the number of samples that were below the detection limit
2 4 tAm,30

CU

- undetected

Source: DOE 2003a, USEC 2004d.
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K> External Gamma Radiation Monfitornipg
Table 9.24-Sof the License Application summnarizes extefrnalgamm'a radiationxileviels -from
-1998-2002..
Gr~und-Water Co'ncen'tra~tions
Groundwater monitoring at DOE POT srequired by a combination of state 'and
federal regulations, legal agreements with Ohio EPA and U.S. EP'A,- and DOE Orde'rs. More thaii
400 mtonitoring well -are used to track the flow of groundwater and to idenfif~" and measure
*groundwater contaminants. Groundwater programs also -include on'-site surface water' monitoring9
and water suipply monitorinig(DOE 2005a).
,
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Figure 3.5.4-1 Suitable Indiana Bat Habitats on the U.S. Department of EnergyReservation
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K>3.6 -Meteorology, Climatology, and Air Qualiy
3.6.1 Meteorology
A 60-rn (197 f1) to'wer is in use by the United States Enirichment -Corporation. It -is
equipped with instrument packages at the IO-,30-:,-and 60-rn (33-', 98-," and. 197-fl) levels. In
addition, ground-level instrumentation 'measures solar radiation,, barometric pressure,
precipitation, and soil temperatures at 1- and 2-ft depths.
Hourly temperatures at-the 10- and 30-rn (33-, and.98-fi) levels above the ground 'were
recorded at the site meteorological tower from' 1995 to .2002. *At-33-fl, 69,734 of the poissible
70,080 data points are available.' At the 33-fl level the average. annual hourly temperature was
1000 (50.611F), the minimum average hdurly temfperature was' 1900 .(-1.4 0 F), :the'maxfimum
average hourly tempera~ture was 350C (94.1 IF).
Of the 70,080 possible hourly w,,ind speed aid wind direction data for 1995 through 2002,
approximately 70,000 data o~ints are available for wind'speed and directi6n. The average wind
speeds were 4.0, 6.2, and 7.5 mph at 10-,: 30- arid .60-in '(33-, 98-;. arid ..197-fl)' levels,
respectively. The average wind directioni i's from'South '10 West (la =..330) and the most"
frequent wind direction is from the south.
Wind roses at 10-,:30-, and .60-rn (j33-, ~9-, rd 197-fl) at -the site constructed -from''the
1998 through 2002 ~data ar'elcomipared in Figue 3
1...-,ad
3613repcily..
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WMMROE PLOT

X-120H Meterological Tower- 10 meters 1998-2002
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WtO ROSE
PLOT

X-120H Meteorological Tower- 30 meters 1998-2002
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Figure 3.6.1-3 Wind Roses at 6-Meters
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3.6.2 Climate
Located west of the Appalachian. Mountains, the region around the site has acclimate
essentially continental in nature,, characterized.by'.moderate extremes of heat: and cold aind
wetness and dryness. July is the hottest month, with'an average monthly temperature of 23. IC
(74.2 0F),-and January is the coldest month with an average temperature of-l 0C (300F). The
highest and.lowest dailytemperatures from 1951 to 2002:were 39'and--35 0C (103-and -31I).on
July'14, 1954, and January 19, 1994, respectively (NAA 2003a, NOAA 2003b).
Moisture in the area is predominantly supplied by' air moving northward from the Gulf of
Mexico. Precipitation is abundant from March through August and sparse in October and
.February. The average annual precipitation at Waverly,' Ohio, for the'period from 1951 to 2002
was 102 cenitimeter (cm) 40 in. The greatest daily rainfall during this period was 12 cm (4.9 in.),
occurring on March 2, 1997.. Snowfall occurrence varies from-year to year, but is common from
November through March. The average annual snowfall for the ared is about '54 cm (21.1 in.),
based on 1951-2002 data. During 'that time period, the.maximum monthly snoivfall was 65 cm
(25.4 in.), occurring in January 1978 (NOAA 2003a).
.
.......
Occasionally, heavy amounts of rain .associated with.thunderstorms or low-pressure
systems will fall in a short~period of time. The Midwestern Climate Center, Climate Analysis
Center, the National Weather. Service, the National Oceanic and Atmospheric Administration,
and the Illinois State Water'Survey Division of the Illinois Department of Energy and Natural
Resources has published values.: of.the total precipitation for durations from 30 minutes to 24
hours and return periods from 1 to 100 years (NOAA 2003c). The results .for the geographic
locale'including the site aresummarized in Table 3.6.2-1;.:A local drainage analysis for extreme
storms at the site has been performed (see-Table 4.4.3-1).
' .
Table 3.6.2-1 Precipitation as a Function of Recurrence Interval and Storm Duration for
th'e DOE Reservation
'
'
St.rm duration7,ihh
RecurrenceInterval
; '. '

1

|''iri!J
'*

'

2
5
10
-1.48,25
50
.
100
10,000

05

. 1

'--'a'

- '

1.03:
-

1.62-

1.61

1.98
2.33.
2.82
3.28

1.88.1.8
2.09
2.4
3.85

2.29
2.66
: 3.06
-. 4.91

3

6' J

4Pr~ecip'itatidn (int),:
.1.33 :.'.1.47 - .1.72

'';';,<.'*-

108
-1.31

0.85
1.27.

.

js

..:

1.79

.

'3.77

6.05.

'NOAAa
b NOAAc
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3.62
4.16
6.67

2

-

2

..
: .1.99

2.29

2.09

2.43

2.79

.2.57
3.01 '
3.65
4.24
4.88
7;83

'2.98

3.42'
'4.01
4.87
5.66
6.5
10.44
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Tornadoes do occur in Southern Ohio; however, specific analyses of the frequency of
tornadoes in the region show that they are rare. On the average, from.1950 to 2002, 18 tornadoes
per year were reported in Ohio, but the total varies widely from year to.'year (e.g., 63 in 1992 and
0 in 1988). Pike County has experienced. three tornados since 1950. When considering the
surrounding counties (Adams, Jackson, Highland,' Ross and"Scioto), the total: number of
tornadoes experienced is 46 since 1950. Fifteen of those tornadoes were rated F2 or greater on
the Fujita Tornado Scale (NOAA 2003d). The site had an average of 3 days per year between
1950 and 2002 with severe storms with winds exceeding 58 mph (NOAA 2003d). Because the
DOE reservation is not a coastal location, the effects of hurricanes are not considered other than
increased rainfalls as remnants of the storm affected weather patterns in the upper Ohio River
Valley.
Severe storms can and are likely to produce lightninig strikes, which can interrupt and
cause a partial power failure. However, the buildings are heavily grounded and some have
installed lightning.protection.% *The DOE reservation is in an area that had an: average of 36
thunderstorms between the years 1989 and .1998.' The DOE resevation is at a "moderate" risk
value of loss due to lightning strikes. Lightning has not been.a problem for these structures,
since initial construction in the mid-1980s.
3.6.3 Air Quality
Non-radiological emissions are regulated under National Ambient Air Quality Standards
(NAAQS) and the standards adopted by the State of Ohio. The EPA under National Emission
Standard regulates radioactive emissions for Hazardous Air Pollutants (NESHAP). regulations
(40 CFR Part 61, Subpart H). This emission standard limits emissions of radionuclides to the
ambient air from the DOE 'reservation notsto exceed amounts that would cause any member of
the public to receive an EDE of 10 mrem/yr.
3.6.3.1 Non-Radiological Air Quality
As directed by the Clean Air Act (CAA) of 1970. (42 U.S.C. §7401), the EPA has set .the
NAAQS for several criteria pollutants to protect human health and welfare (40 CFR Part 50).
These pollutants include particulate matter.-less than'. 10 microns. in diameter (PM!o), sulfur
dioxide (SO2), carbon monoxide (CO), nitrogen dioxide (N02), lead (Pb),. and ozone (03).
Non-radiological air quality can' be characterized by the concentration of 'various
pollutants in the atmosphere expressed in units 'of parts.per million (ppm) or in micrograms per
3). The' standards and limits set by State and.Federal regulations are: provided.
cubic meter (ggfnm
in concentrations averaged.over incremental time limits (e.g., 30 minutes, 1 hour, 3 hours). The
averaging times shown in the tables of this section correspond to the regulatory averaging times
for the individual pollutants.
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An area is designated by the EPA as being in attainment for .a pollutant if ambient
concentrations of that pollutant are below the NAAQS or in nbn-attainnient if violations of the
NAAQS occur. In areas where insufficient .data are available to determine attainment status,
designations are listed as unclassified. Unclassified areas are treated as attainment areas for
regulatory purposes.
The. Piketon region is classified as an attainment area for the pollutants listed in the
NAAQS (DOE 2001b). These standards are showvn in Table 3.6.3.1-1;. Prinmary standards
protect against adverse health effects, while secondary standards protect against welfare effects
such as damage to crops, vegetation, and buildings. .The State of Ohio has adopted the NAAQS
and regulations to guide the evaluation of hazardous air pollutants .and'.tdxins 1t6 specify
permissible short-and long-term, concentrationh. Existing air. quality on' the site is in attainment
with NAAQS for the criteria pollutants.
Table 3.6.3.1-1 National Ambient Air Quality Standards and Allowable
Prevention of Significant Deterioration Increments
..
j:

-'-.~

.

.

..

.

~~;

-..

'
-o' 'l-tant:
<.>: ohs.;

..

.~:NAQS Standard
Time ~p~gix'y
g ;g 5
aya
Tla.y
.......... Second

365

.-Annual
Nitrogen dioxide

Annual

Ozone

1hb

1006

100'

8 ha.

'40,6000

.

. 24h
.3 months

.

.

50

- .. . 50
*65

. .1;5

* .

15
. 1.5

a Not to be exceeded more than once per year
bNot to be exceeded more than one day per year on average over three years
c Particulate mntter less than 10 pm in diameter
d Particulate matter less than 25 pm in diameter.
e Calendar quarter
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* 2.5

-.

1
.... '150

Annual
Lead-

2
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.

-

1 ha
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157;.

.

8h
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5
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si
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-

,'
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'
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-

24 ha
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'

3 ha

Sulfur dioxide

"Allowable PSD,:h<
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The DOE reservation is located in a Class II prevention of significant deterioration (PSD)
area. PSD regulations were established to prevent significant deterioration of air quality in areas
that already meet the NAAQS. Specific details of PSD are found in 40 .CFR 51.166. Among
other provisions, cumulative increases in SO2, NO2, and PMio levels. after specified baseline
dates must not exceed specified maximum allowable amounts. These allowable increases, also
known as increments, are especially stringent in areas designated as Class I areas (e.g., national
parks and wilderness areas) where the preservation. of clean air is paiticularly ihiportant 'Areas
not designated as Class I currently are designated as ClassII. The nearest Class I PSD area is the
Dolly Sods Wilderness Area, which is approximately 280 km (174 mi) east of 'the DOE
reservation in West Virginia..
.

OEPA issued a Title V permit with an effective date ofAugust 21, 20031. Under the Title
V regulations, the United' States Enrichment Corporation has 66 non-insignificant sources. and
151 insignificant sources. The X-3001 purge vacuum and evacuation.vacuum system is included
in the Title V permit. DOE reservation operations'are minor emission sources that do not require.'
a Title V permit.
The largest non-radiological airborne emissions from the DOE reservation are from the
coal-fired boilers at the X-600 Steam Plant. These emissions are shown in Table 3.6.3.1-2. The
boilers are permitted by OEPA .with opacity, particulate, and. S02 limits. Electrostatic
precipitators on each of the boilers control opacity. and particulate emissions. In addition, the
boilers emit N02 and CO; There are also minorncontributions of these pollutants' from oil-fired
heaters, stationary diesel motors, and' mobile sources (e.g.,. cars and trucks). Other air pollutants.
emitted from the DOE reservation in Piketon,. Ohio, include gaseous. fluorides, water treatment
chemicals, cleaning solvent vapors, and process coolants.
DOE applied for and received air emission permits for two boilers and two aboveground
storage tanks (AST) associated with the X-6002 Recirculating Hot Water' Plant in 2001.' The
plant was built to.provide hot water to heat DOE buildings that were formerly heated by hot
water produced from the heat given off by. the gaseous diffusion'process. Because the gaseous
diffusion process is no longer operating in Piketon, Ohio, an. alternative source' of heat for the
recirculating hot water system was needed. In 2002, DOE.submitted'a imodification to the.
permit-to-install for the Hot Water Plant to' allow the plant to bum either fuel oil'or natural gas to
produce heat. OEPA approved the modification in October 2002.
In addition to the air permits associated with the Hot Water Plant, DOE/ PORTS had four
permitted and nine registered air emissioni sources at the end of 2002 (DOE 2003a).
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Table 3.6.3.1-2 United States Enrichment Corporation Non-Radiological
Airborne Emissions
TotalPariculate Matter

AirPeimit tmitn

Stac Test.R sults'a

0.19 lb/million british
thermal ut (mmbtu)

Boiler Number

.

Boiler Number 2

0.19 lb/fmnbtu'

Boiler Number 3

0.19 lb/mmbtu .0.05

.SulfurDiode ..

b

:.'

'

6.16 lb/mmbtu

Boiler Number22:

6.16 lb/mmbtu

Boiler Number 3

6.16 lb/inmbtu

lbmmbtu

0.05 lb/mmbtu
lb/mmbtu

Air Permit Limit

Boiler'Number 1

.0

An4ayical Results

. 1.

'
b.|

.

Boilers 1 and 2 tested in April 2003. Boiler 2 tested inNovember 2003..
Steam plant total for 2002.

4.72 bfmmbtu

.

:

.

3.6.3.2 Radiological Air.Quality

K>

Atmospheric emissions of radionuclides from the DOE reservation are regulated under.
EPA regulations found underNESHAP, 40 CFR Part 61, Subpart H.-The EPA'EDE liniht of 10 .
mrem/yr to members.of the public for the atmospheric pathway is also incorporated in DOE
Order 5400.5, Radiation Protection of the Public [and' the Environment. The pertinent NRC'
regulations related to the radiation dose limits TEDE to individu'al members' to the public are alsoi.
listed in 10 CFR Part 20. Additional EPA d6se' limits are listed at 40 CFR Part .190.
At the DOE reservation,.unrestricted areas are not exposed to any.significant direct
radiation sources, and the public dose is dominated.by gaseous effluents. 'Consequently, the
public TEDE is equal to the public -EDE calculated under' the NESHAP regulations; The NRC
.has recognized this 'and accepted demonstrations of NESHAP compliance.as demounstrating
compliance with the TEDE limit as well (USEC-02).
'
*..

DOE and the United States Enrichment Corporation annually calculate MEI'and
collective doses and a percentage of dose contribution 'from each radionuclide emitted using the
CAP88 computer code. Since the United States Enrichment Corporation-is responsible for the
principal site'process and support operations and DOE.is responsible for operations such as-the
X-326 L-Cage and its Glovebox, the X-345 High Assay Sampling Area; the X-744 Glovebox,
and site remediation activities, separate annual NESHAP reports are submitted due to the
separation of responsibilities. Results of.-the DOE reservation compliance modeling .are
discussed below. Details of the annual compliance modeling are also reported.in'the NESHAP
2002 Annual Report for the Department of Energy Portsmouth Gaseous Diffusion Plant
(NESHAP 2003a) and the. NESHAP Radionuclide Emissions Report For 2002, United States
Enrichment Corporation (NESHAP 2003b). '
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Description of Dose Model
CAP88-PC, a computer program approved by the' EPA. for compliance with. 40 CFR
Subpart H, was used to calculate the dose due to radionuclide emissions to air from DOE
operations, and CAP88-PC mainframe model was used to calculate the dose due to radionuclide
emissions to air from site operations. The programs are identical except for the operating system
and use a modified Gaussian'plume equation to estimate the dispersion of radionuclides released'
from up to six sources. The program computes. radionuclide concentrations. in air,. rates of
deposition on ground surfaces, concentrations in food, and intake rates to people from ingestion
of food produced in the assessment area.
Summary of Input Parameters
Input parameters for the CAP88 model, include physical parameters for each radionuclide
emission source, radionuclide emissions, meteorological data, and agricultural data. DOE has
four unmonitored minor emission sources regulated by the EPA. United States Enrichment
Corporation has thirteen'monitored and several unmonitored sources at the DOE reservation
regulated by the EPA The radionuclide emissions for each source are presented iri the NESHAP
reports (NESHAP 2003a, NESHAP: 2003b). For modeling purposes, the physical emission
sources are grouped into three emission release points forl DOE and ten emission release points
for the United States Enrichment Corporation as shown in Tables 3.6.3.2-1 and 3.6.3.2-2.'
Default values were used for the size and class of each radioisotope.. Tables 3.6.3.2-1 and
3.6.3.2-2 provide the physical parameters for. each source modeled from DOE and the United
States Enrichment Corporation's operations, respectively.

'

-

Table 3.6.3.2-1 Physical Parameters for DOE Air Emissions Sources

-SSource
-

:

.

Ac
Source..

X-326 L-Cage Glovebox
X-623 Groundwater Treatment
Facility

mheigt

Stc diam'eter
7q.
:

ei'0ocity

22

0.36'

635

6.1

0.2

20.6

6.-,

02

20.

(in
.

(mis).'

'7.6

X-624 Groundwater Treatment
Facility

Source: NESHAP 2003a
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Table 3.6.3.2-2 Physical Parameters for United States Enrichment Corporation
Air Emission Sources
*Source

Stack height.

.

X-326 (Purge Cascade)

50

0.25

X-326 (other vents)

20

. .0.97

.24

X-330

*20

* 0.2.

.61

X-333

20

*'0.62

'29

X-344A

20 . .
.

* X-700
:

. '

sj.,

iameem.,
I(i) .iAitvet

I:

.

0.36

....

18
I.

0.3

.

X-705

* :14

X-710.

9

X-720

18.

*XT-847

11

X-343

33

X-344

' 15

:.

. 0.3'

It

1.5.
1

.

,
;

1.19
.

. .

*

.

144..'.
12.3.

10.2

f....
...

:9.

0.406'

' -

.. - .5.5

. :9.3 .

.0.076
.0.35'

0.4
.

-.L-

. , ,

Source: NESHAP 2003b

* Site-specific meteorological data is collected at the' 30 m (98 It) height from the on-site
meteorological tower. Data collected for between 1998 and :2002 indicate:
Annual precipitation: 101.6 cm/yr (40 in./yr)
.

*

.

.

. Average air temperature: 10.3 'C (50.6X),.

Average mixing.layer height: 1,000 m (3,280 A)
The wind file used in the CAP88-PC model is'also generated from data collected at the
on-site meteorological tower.
Note that 'the default values provided with the CAP88.-PC model can- be very.
conservative. The rural'food array-used to estimate the. DOE..dose assumes that the public
obtains foodstuffs within' 80 km (50 :mi) of the pIant.(see Table 3.6.3.2-3). In reality, the.
majority of the foodstuffs consumed .are purchased at supermarkets that receive foodstuffs from
all over the world.
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Table 3.6.3.2-3 Agricultural Data: Rural Default Food Array Values
Fraction of foodstuffs from.

Local area

Within 50 miles

Vegetables and Produce

0.700.

0.300

0

Meat

0.442

0.558

0

0.399

0.601

0.

Milk

-

Beyond0
mil.es

Source: CAP88-PC Version 2 User's Guide, 2000

Results
The effect of radionuclides released to the atmos'phere was characterized by calculating
EDEs to the MEI (a hypothetical individual who is assumed to reside at the most exp6sed point
on the plant boundary). In 2002, the maximum EDE rate from United. States' Enrichment
Corporation sources was 0.026 mrem/yr. . DOE operations contributed an additional 0.0042
mrenl/yr to the individual's EDE resulting in a combin ed EDE of 0.031 mnrem/yr. The United
States Enrichment Corporation's MEI is located 2,530 m south-southwest of United States
Enrichment Corporation's predominant emnission sources X-700, X-705 and X-720 building vent.
These are modeled as a single source in.the middle of building X-705 (NESHAP 2003b).
The CAP88 model calculated the' 2002 maximum EDE for the ME.i near the DOE
reservation based on emissions from DOE. operation sources to be 0.0046 mrem/yr. The DOE
MEI is located 1,14 m south of DOE's predominant emission source, the X-622 Groundwater
Treatment Facility. United States Enrichment Corporation operations contributed an additional
0.021 mreni/yr to this individual's EDE for a total of 0.025 mreni/yr from total plant operations.
In accordance with 40 CFR 61.92, EDEs to inidividuals.based on site emissions'should be
combined with the DOE EDEs. .The maximum EDE for the entire DOE reservation is calculated
by adding the DOE and USEC EDEs for each individual When the two EDEs are combined, the
EDE to the MEl in 2003:. is 0.031 rnrem/yr, the United: States.Enrichment Corporation's MET
discussed above. This EDE is substantially below the 10-mnrem/yr'NESHAP limit applicable to
.the DOE reservation and the approximately 300-mrem/yi dose that the average individual in theU.S. receives from natural sources ofradiation;
The collective EDE to the entire population within 80 km (50 mi) of the DOE reservation
in 2002 was 0.095 person-rem/yr.
DOE collected data from a monitoring network of 15 air samplers in 2002 (DOE 2003a).
Data were collected both* on-site and in the area surrounding the DOE reservation. The
monitoring network is intended to assess whether air emissionfrom the DOE-reservation affects.
air quality in the surrounding area. A background ambient air-monitoring station is located.
approximately 21. km (13 mi) southwest of the site. The analytical results from air-sampling
stations closer to the plant are compared to background measurements (DOE 2003a).
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Uranium-233/234 (233n34U) and uranium-238 (238LJ) were routinely detected at the
stations and in most of the samples collected from each station. .U was detected in slightly less
than half of the samples collected in 2002. Uranium-236 (MU) was detected in one or two
samples at 8 ofthe*15 stations. Americiurm-241 (24 Am), neptunium-237 (2 37Np), and plutonium238 (o38Pu) were detected once each at stations A28', A36,-and A24, respectively; Technetium99 ( 'Tc) was detected once' .at three sampling stations in 2002. Detections of the transuranic
radionuclides, 99Tc, and 2 3&U were usually near the detection' limit -for the analytical method
(DOE 2003a).
3.7 Noise
Noise on the DOE. reservation is intermittent and intensity levels vary. Noise levels
associated with, refurbishment, 'construction and processing. activities, and local traffic are
comparable to those of any other industrial site. No sensitive receptor sites, such as picnic areas,
recreation areas, playgrounds, active sports areas, parks, residences, motels, or hotels, are in the
immediate vicinity of the site (DOE 2001b).

*

Because actual noise estimates are not available, measured.-noise levels, around an
automobile assembly plant were used to estimate, and conservatively bound, any potential noise
impacts. These noise levels are 55 to 60 decibel A-weighted (dBA) at about 60 m (200 fit). from
the plant property.(Cantor 1996). These noise levels would be inaudible 500 .m(1,640 A) from
the site, even with low background noise levels. EPA has identified 55 dBA as a yearly average
outdoor noise. level that, if notexceeded, would prevent activity interferences and annoyance
(EPA 1978).
Various standards that regulate the noise levels are given below:
The National Institute for Occupational. Safety. and Health (NIOSH) recommended
exposure limit (REL) for occupational noise exposure is 85 dBA'as an 8-br TimeWeighted Average (TWA) (NIOSH 1998). .Exp6sures at or above these levels are
considered hazardous.
*

*

The Noise ControlAct of 1972 (23 CFR Part 722) regulates maximum per truck noise

levels of 80-83 dBA "depending. on: the truck type measured 15 m from traffic
centerline.
* Federal-AidHighwayAct of 1970 has set the.noise abatement criteria (NAC) by land
use type and human activities (23 CFR Part 722).'. The'following NAC are the
unacceptable levels, which are used to determine impaicts.
> NAC for the outdoors. range from' 57. dBA to 75 dBA -> NAC for parks '(most similar to Natio'nal.Resources and Environmental'Research

Program [NRERP]) is 67 dBA
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NAC for developed areas is 72 dBA
.

:

.

.

Typical noise levels of familiar noise sources are provided in Figure 3.7-1.
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Figure 3.7-1 Typical Noise Levels of Familiar Noise Sources and Public Responses
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3.8 Historic and Cultural Resources
3.8.1 Cultural Resources
Cultural resources are defined as any prehistoric or historic .district, site, building,
structure, or object considered important to a culture, subculture, or community for scientific,
traditional, religious, or any other reason. When these resources meet any one of the National
Register Criteria for'Evaluation (NRCE) (36 CFR 60.4), they may be termed historic properties
and thereby are potentially eligible for inclusion on the National Register of Historic Places
(NRHP).

The plant is located within. a region where Adena. and Hopewell Indian mounds have
existed. Additionally, several historic Native Aniericani Indian tribes are known to have had'
villages nearby.
Two preliminary Phase I. archaeological surveys. have been, completed on the DOE
reservation and. were used in the. preparation of -the Environmental Assessment
Reindustrialization Program at the Portsmouth Gaseous Diffusion Plant, Piketon, .Ohio (DOE

2001b). The combined surveys covered 836' ha (2,066 acres) in Quadrants I through IV (Figure
3.4.1-1). There are few prehistoric archaeological resources at the site. Whether this is |
indicative of the local prehistoric upland settlement pattern or is a consequence of the extensive
land disturbance associated with development of the site is. not known. In contrast, historic
archaeological resources at the site are relatively abundant, conspicuous, and undisturbed due to
the nature and development of the'plant.
Dobson-Brown et al. (1996) developed a: predictive 'n6del of archaeological resource
locations at the site based on variations in modern plant communities, topography, and soils, anid
on the location. of previously identified archaeological resources in a 6;5. km (4 mi) literature
review study area radius around the plant (DOE 2001b).
Survey methods in Quadrants I and' II included. visual inspection, surface. collection, and
hand excavation of shallow, less.than 13 cm (less than 5 in), shovel test pits.. Similar shovel test
pits inside the Perimetei Road area did not identify' archaeological, resources and indicated that
.
this area has been highly disturbed.
*
Survey methods in.Quadrants m and IV consisted of visual inspection, surface collection,
hand-excavated shovel tests to 30 cm' (12 in.) in depth; in high-probability areas lacking
significant disturbance 'and less than 15 percent slope. Additionally, hand-excavated deep shovel
tests (greater than 30 cm or 12 in.) were accompanied by 2 cm(0.75-in.)-diameter hand-coring in
three areas in Quadrant IV along Little Beaver Creek. Portions of Quadrants I and II that were
not investigated during the preliminary Phase I archaeological survey were also investigated by
shallow shovel tests.
The combined Phase I archaeological surveys identified 38. archaeological resources.
Nine of the resources contain prehistoric components. Five are identified as prehistoric isolated
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finds. Two are identified as prehistoric lithic scatters. Two contain prehistoric and historic
components: a prehistoric isolated find in an historic cemetery and a prehistoric lithic scatter and
historic farmstead. These sites are located in Quadrants. I, II; and IV. No archaeological
resources have been identified in Quadrant mL Thirty of the archaeological resources are
associated with historic-era properties 'located within the site.. Fifteen are remnants of historic.'
farmsteads. Seven are scatters of historic artifacts or open refuse durnps. Two are isolated finds
of historic artifacts. 'Four are remnants of the DOE reservation structures. Two' are historic
cemeteries.. One of the historic cemeteries has an associated chapel and remnant of an.
observation tower..

..

.

..*.

The. draft cultural resource report (Schweikart et al.. 1997)'determined that' 22 .of the
archaeological resources do ."not meet the NRCE. .Insufficient!.data were collected at the'
remaining 14 archaeological .components and two historic-era cemeteries, 'one.of which (33 Pk.
189; PIK-206-9) includes an associated historic archaeological component, to determine whether
they meet the NRCE (DOE 2001b).
An archaeological survey of an area in the southwest corner of the PORTS reservation
was begun in June 2003. No sensitive archaeologicaldeposits were identified on DOE property.
The State Historical Preservation Office reviewed the report (Phase II Architecturail Testing at
Site 33PK210, Scioto Township, Pike County, Ohio) (DuVall 2003) and agreed that no further
investigations are needed (DOE 2005a). -Site.33PK210 is not -within:the proposed areas of
construction or operation of the ER.
3.8.2 Architectural Historic Resources '
Two architectural historic surveys have also beeni completed it the site (Dobson-Brown et
al. 1996; Colemanret al. 1997). The combined surveys covered-an approximate 1,497 ha (3,700.
acre) area and identified several structures that may have historical significance (DOE 2001b).
been prepared. This historic
A draf historic context for the DOE reservation has .also
context is'broken into four development peiiods for the site: Development. Period 1'(1900-51),
DevelopmnentTeriodd2 (1952-56), DeVelo'pment Period 3(1957-78), and Development Period 4
(1979-85).'. Ir the draft architectural 'survey ieportt(Colemah et.'. al .1997); .iecc6mmendations'
were made concerning'.which -liuildings. and structures were considered cbntributing-'and
noncontributiig resources to the historic property. DOE will evaluate these recommendations in
conjunction with' the State Historic Preservation Offlce'(SHPO) to determjine which'buildings
and structures are considered'historic properties.uesder the *NBP;' arid wheth&r. any of the
properties are.. eligible for iriclusion in the.NRHP (DOE'2001b). '.Cuiltural resource reviews are
conducted oria case-by-case basis, and consultations with the'Ohio State Historical Preservation
Office are made as required by Section 106 of the Act (DOE 2005a).
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3.9 Visual/Scenic Resources
The dominant view shed in the vicinity of the DOE reservation consists of support.
facilities, transmission lines, open and .'forested buffer areas, marginal farmland, limited.
residential areas, and densely forested hills.
The. DOE reservation consists mainly of a 1,497 ha (3,700 acre): fully developed
industrial area. The majority of the industrial, area is centrally located within a fenced 223- ha
(550 acre) Controlled Access Area, Within this area are approximately 190 facilities as well as
utility structures, water towers, and auxiliary facilities that support site activities. 'A second,
large developed and fenced area covering about 81 ha (200 acres) contains the facilities built in
the early 1980s for'the GCEP. The grounds are maintained as lawns, and support various species.
of grasses and herbaceous divots. These facilities are. generally:not visible off the DOE
reservation because views are limited by- rolling terrain and heavy forests and vegetation.
Photographs of the .GCEP facilities that will be utilized for the ACP are shown in Figures 3.9-1
through 3.9-6.
The developed areas and utility corridors (i.e. transmission lines and support facilities) of
the DOE reservation are consistent with a Visual Resources Management (VRM) Class IV
designation. The remainder of the DOE reservation is consistent with VRM Class III or IV.
There are no existing state nature preserves or scenic rivers in the area.

Figure 3.9-1. View of the X-7725 and X-7727H Facilities

[Looking East]
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Figure 3.9-2 View of the X-7725 Facility
[Looking Southwest]
.

. ,

. .,

Figure 3.9-3 View of the X-3001 and X-3002 Process Buildings
[Looking Northeast]
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Figure 3.9-4 View of the X-3346 Building and X-7745S Area for the X-3003 and X-3004
Process Buildings [Looking West]

Figure 3.9-5 View of the X-3346, X-3001, X-3012, and X-3002 Buildings
[Looking Northeast]
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Figure 3.9-6 Site of X-3346A Feed and Product Shipping and Receiving Building
[Looking South]
I

3.10 Socioeconomic

I.

This 'section describes current socioeconomic conditions within a ROI where
approximately 92 percent of the workforce currently resides. The region'of influence (ROI) is-a
four-county area in Southern Ohio. comprised of Jackson, Pike, Ross, and Scioto Counties.
Emplovment and Income.
Employment by sector over the last decade has changed slightly, as shown in Table 3.101. The service sector provides the highest percentage of the employment in the ROI, at 24.7..
percent, followed closely by the wholesale and retail trade with 21.7 percent, manufacturing with
17.9 percent, and government enterprises with 16.6 percent. The past decade has seen 'a slight
employment shift from the government, construction, and farm sectors towards the service,
wholesale and retail trade, and manufacturing sectors within the ROI.
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Table 3.10-1 Employment By Sector (Percent)
Jackson

Pike

.. Ross

1990

2000

.1990: ' 2000

Services
Wholesale and
' Retail Trade
Governmentand
government
enterprises:
Manufacturing'

21.6
21.5

18.9

16.7

16.0

21.5

14.9

12.7

10.7

23.1

Construction '

4.9

.

.

1990'

: ROI

Scioto

2000.

1990j. :2000

1990

2000

.21.8

25.0

28.3

31.1

23.4

24.7

16.0

21.0'

22.1

24.2

24.0

21.4

21.7

15.6

12.3

21.2

19.0

19.4

18.6

18.6

16.6

27.0

35.5

38.2.

18.8

.14.4

8.3'

8.3

17.8.

17.9

0.0

4.8

5.9

4.9

'5.1

5.9.

5.8

5.2'

4.7

5.1

2.4

3.9

' 3.5

3.9

4.8

4.2 '3.9

.3.8

3.6

3.4

3.7

'5.7

5.2

4.5

4.3

'4.6

4.8

5.5

3.6

4.3

3.6

3.1

2.5

4:3

3.4

.

Finance, insurance,
and real estate
Transportation and
public,utilities'
Farm employment

4
6.1

Mining

1.3

2.4

0.3

0.0

0.1

0.0

0.2

'0.1

0.3

0.4

Other Sectors

0.4

0.0

0.5

0.0

0.6

0.0

0.7

0.9

0.6

0.3

4.2 ''

Source: BEA 2002b

The ROI experienced stable growth over the last 10 years. The labor force grew from
86,670 in 1992 to 95,030 in 2001, for a growth rate of 9.6 percent' for that period. Employment
growth outpaced labor force growth, increasing from 77,721 in 1992 to 88,980 in 2001, for a
growth rate of 14.5 percent for that period. ' The ROI unemployment rate, which was 10.3
percent in 1992, is 6.4 percent as of 2001, as shown in Table 3.10-2.. The average unemployment
rate for the State of Ohio was 4.3 percent in 2001, down from 7.3 percent in 1992 (BLS 2003).'
The unemployment rate in the ROI is higher than for the state.
Per capita income in the ROI was $20,272 in 2000, a 54 percent increase from the .1990
level of $13,142.. Per capita income in 2000 in the ROI ranged from a low of $19,158. in Pike
County to a high of $21,849 in Ross County. The per capita income in Ohio was $27,977 in
2000 (BEA 2002a).
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Table 3.10-2 Region of Influence Unemployment Rates (Percent)
.2002.

992.

Administrative Unit
Jackson County

9.2

7.9

Pike County

11.7

8.9

Ross County

9.2

Scioto County

11.5

7.8

ROI Total

10.3

7.7

Ohio

7.3

5.-7

6.2'

.

Source: BLS 2003.

Reservation Employment.
In January 2004, the United States Enrichment Corporation and USEC employment was
1,223 workers at the site,' which is approimate 11.0 percent of the total individuals working:.
within Pike County. Of the total number.employed at the*site;, 1,192, or 97.5 percent. areresidents of Ohio; Table 3.10-3 lists the number of United States Enrichment Corporation and
USEC workers by their county of residence withinOhio. In addition, the DOE Bechtel Jacobs'
Company, LLC, Subcontractors, and the Ohio Army National Guard employ an additional 374 .
workers at the DOE reservation.
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Table 3.10-3 United States Enrichment Corporation and USECAWorkers by County of
Residence
County

Numbers of Workers

Percentage of Total Employment

Jackson

118

9.7

Pike County

272

22.2

Ross County

145

11.3

Scioto County

588

48.7

Outside ROI

100

8.05

Source USEC 2004a

Tax Structure
The average property tax rates for' Ohio: cities are divided into three separate
classifications: Class I Real (residential and agricultural), Class II Real (dommercial, industrial,
mineral, and public utility), 'and'Class III Tangible Personal (general and public utility). For
Waverly, in Pike County, the rate is $0.07412 per $1,000 for 'all' three classifications; for
Portsmouth, in Scioto County, the rate is $0.06663 per $1,000 for, all three. classifications; for,
Jackson,. in Jackson County, the rate is $0.04864 per $1,000 for all three classifications; and in
Chillicothe, in Ross County, the Class I rate is $0.05401, the Class II rate is $0.05386, and the
Class III rate is $0.05405 per $1,000 (ODT 2003).
The State of Ohio has a graduated personal income tax. For example, the tax rate for
incomes ranging from $20,000 to $40,000 is $445.80 plus 4.5 percent of excess over $20,000,
for incomes ranging from $40,000 to $80,000 is $1,337.20. plus 5.2 percent of excess over
$40,000, and for incomes ranging from 80,000 to 100,000 is $3,417.60 plus 5.943 percent of
excess over $80,000. 'Ohio also has a 6.0 Percent sales tax rate that was raised temporarily from
5.0 percent on July 1, 2003, with the present rate authorized until June 30, 2005 (ODT 2003). In
addition to the state sales tax, each county in Ohio has a county sales tax. Jackson, Ross, and
Scioto Counties have a county sales tax rate of 1.5 percent and Pike County has a county sales
tax rate of 1.0 percent (ODT 2003a).
Area Residential Population
The nearest residential center and the closest town to the DOE reservation is Piketon,
located in Pike County about four miles north'of the DOE reservation on U.S. Route 23.with a
population of 1,907 in 2000. The largest 'town in Pike County is Waverly, about eight miles
north of the DOE reservation, with 'a population of 4,433 in 2000. 'Chillicothe, in Ross County
about 27 miles north, is the largest population center in the ROI with.a population of 21,796 in
2000. Other population centers include Portsmouth, about 27 miles south in Scioto County, and
Jackson, about 26 miles east in Jackson County, with populations of 20,909 and 6,184 in 2000,
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respectively. Table 3.10-4 presents historic and projected population in the ROI and the state
(CBP 2000). The total population within the five-mile radius of the DOE reservation is 5,836.
Table 3.10-4 Historic and Projected Population
1980

1990 '

'2000'

2010.

32,641'

34,724

Jackson County

30,592

30,230

Pike County

22,802.

24,249 '

* 27,695

29,981

69,330

' 73,345.

80,111

84,545

80,327

79,195'-

81,307

ROI

'202,943

204,136..

2'12,876

226,123

Ohio

10,797,630

Ross County

-65,004

.Scioto County
I

,

.

11,805,877

10,847,115 .11,353,140

Source: CBP 2000; OOSR 2001
Year 2010 projections based on established rates applied to 2000 census counts.

Housing characteristics for the ROI are presented in Table 3.10-5:

Owner-oc'cupied

housing 'units account for. 71.8 percent of the total occupied housing units while renter-occupied
units accounted for 28.2 percent. The vacancy rate in the ROI was 3.6 percent in .2000,.;';'.- indicating that over 3,200 units are available for occupancy (CBP 2000).'
Table 3.10-5 Region of Influence Housing Characteristics'
.

.

,"'
..

acancy.,"'
x
- . Housing Units

pOccupied,V

.''...... n
Units
(~'nits~

UnitsRate
Jackson~

-Caounty

13,909

9,328'

Pike County

11,602

7,314

Ross195818

County

Scioto

*

County

ROI

--.--.

. 1.7

:

3,291 .

8.6:

3,130

8.5

7,'19,958
7178

7.5

1.9

9,225

9.5

1.8

22,824

8.6

2.0

29,461

1.8

34,054

'21,646

89,026

58,246

-V, bU.ws WVVV
UV"t
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Seasonal Populations
In season recreational'activities include boating and swimming at Lake White and Pike.
Lake State Parks, golfing on championship courses, and great hunting and fishing areas.
Schools
The two school systems in the area are the Pike County Schools and the Scioto County.
Schools. However, only Pike. County has school facilities 'within five miles of the DOE
reservation: one private school that includes preschool through grade 12; two elementary
schools, both of which include a preschool program; 'one junior high school; and one high
school. The combined enrollment of these 'schools for the school year 2003-2004 is
approximately 2,437 (USEC-2004-SP). The total school population within five miles, including
faculty and staff, is approximately 2,718. The proximity of these schools to the DOE reservation
and their enrollments are shown in Figure 3.10-1.
Four facilities within five miles of the DOE reservation provide day care or schooling for
preschool-aged children and after-school care for school-aged children. One'facility has 114
registered children and is located in Piketon. The remaining three facilities are consolidated in
the numbers provided in the above paragraph (USEC-2004-SP).' The locations of these facilities
are shown in Figure 3.10-1.
Hospitals and Nursing Homes
Pike Community Hospital is the hospital closest to the DOE reservation, located
approximately 7.5 miles north-of the DOE reservation on State Route 104 south of.Waverly. The
facility has 70 licensed beds. No other acute care'fadilities are located in Pike County. Adena
-Health Center operates as an' urgent care' facility, located approximately 7.5 miles north of the
DOE reservation. Piketon and Waverly Family Health Centers, both located north of the DOE
reservation, are also available during working hours for minor emergencies. The' locations of
these facilities are shown in Figure 3.10-1.
The on-site health protection program provides services for individuals to .meet
regulatory requirements and to maintain a high level of employee health. -The X-1007 Fire
Station maintains a first aid room and provides ambulance service for emergency conditions.
Pike Community Hospital will provide healthcare services to ACP.workers.
Three licensed nursing homes are located near Piketon, one. in Wakefield, and one, in
Beaver. Four of these nursing homes are located within five miles of the DOE reservation. The.
largest of these facilities is a 193-bed facility in Piketon. The combined licensed capacity of the
facilities neighboring the DOE reservation is approximately 375. Figure 3.10-1 depicts these
facilities and shows the number of beds per facility.
Severaltstate, county, and local police departments provide law enforcement in the ROL.
Pike County, which is where the DOE reservation is located, has 19 officers and will provide law
enforcement services to the site. Other counties in the ROI have a total of 101 full-time officers,
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16 in Jackson, 32 in Ross, and 53 in Scioto (FBI 2000).
Minoritv and Low-Income Population
U.S. census data from the 2000 census was used'to. determine the 'minority and lowincome status of the areas within a four mile radius of the DOE reservation.. The 2000 U.S.
census was also used to determine 'what Census Block Groups: (CBG) are wholly or. in part
within a four mile radius of the DOE reservation. See Figures 3.10-2 and 3.10-3 for the 2000
U.S. Census maps ofthe DOE reservation; Table 3.10-6 forthe raw data on minority population;..
Table 3.10-7 for the minority population percentages; and Table 3.10-8 for low-income
information. This data was used' in the environmental justice evaluation contained in Section

,4.11.
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Table 3.10-6 Minority Population (Raw Data)
Geography

Total

White
W.

African-.

Asian

American.

..American

Pacific

Population

Ohio
Pike County, Ohio

11,353,140
27,695

9,640,523
26,675

1,288,359
222

26,999
285

132,131
97

79,195

.75,025

2,026

434

300

Scioto County, Ohio

1571

Tract 9522, CBG.3,
Pike County, Ohio

1,534

Tract9527,CBG1,
Tract 9922, CBG 2,
Scioto County, Ohio

.3

0

.

1,525

0

..

......

2,391

2,493
.

Pike County, Ohio

Two or

9

173,338
351
1,223
42

0

0

9

0

0

2

51

14

14

14

14

2,641
14

89,149
51

62..

0

.0.

Hispanic

more races or Latino
125

213,889
146
476

.

.

14

-

. .

Tract 9523, CBG l,
Pike County, Ohio

Indian

._._._

Tract 9522, CBG 4,
Pike County, Ohio

.1517

Other

Islander
i..

.

.

1,350'

1,305

.

.

793

6

.

.

._.
.

71

0

0

0
.

. .

0

11

.

.

0a
.

2
.

.

0
.

7861.
._

15

32

..

0

0

.

..

Source: Census 2000
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Table 3.10-7 Minority Population (Percentages)
African

White

Geo'graphy

A-erican

:.-

84.9%
96.3%
94.7%
96.6%

Ohio
Pike County, Ohio
Scioto County, Ohio

Tract 9522, CBG 3,
Pike County, Ohio
Tract 9522,- CBG 4,
Pike County, Ohio

'

American

Asian

Pacific '

-ndian

..:'

Islander

Other

0.0%

1.2%
0.4%
0.4%
0.0%

0.0%
0. 1%
0.1%
0.0%

0.8%
0.2%
0.2%
0.6%

1.5%
1.3%
1.5%
2.7%

0.0%

O.-0%

0.0%

0.0%

.0.6%

11.3%
O. U.
08%
2.6%
0.2%

0.2%
1.0%

0.0%

0.5%

L'atino
1.9%
0.5%
0.6%
0.9%

.

'

99.4%
95.9%

1.3%

0.6%

0.1%

'0.0%

0.1%.

Tract 9527, CBG 1,

96.7%

0.0%

0.4%

0.8%
.

0.0%°/

1.0%
°

Pike County, Ohio

Pike County, Ohio .

99.1%1.

Tract 9922, CBG 2,

.

0.0%1.

0%00%

0.9%

.

0.0%

..

': ' '_:

.

County, Ohio

Hispanic or

:orerac s

,

Tract-9523, CBG 1,

Scioto

Two or

_

2.0%

0.6%o

1.0%

1.0%

.

0.0%

.0.0%

. 0.0%

'

.

Source: Census 2000

at

.

.

-.

~

.

3-

3-i

..

11 It

Environmental Reportfor the American Centrifuge Plant

Revision 4

11
Table 3.10-8 Low-Income Population
Geography

Ohio
Pike County, Ohio.
Scioto County, Ohio
Tract 9522, CBG 3, Pike
County, Ohio
Tract 9522, CBG 4, Pike
County, Ohio
Tract 9523, CBG 1, Pike
County, Ohio
Tract 9527, CBG 1, Pike
County, Ohio
Tract 9922, CBG 2,
Scioto County, Ohio

Total

11,046,987
27,226
75,683
1530

Low-Income
(Below Poverty
Line)
1,170,698
5,061
14,600
161

Percent

1,449

249

17.2%

499

21.4%

339

25.1%

.114

14.5%

10.6%
18.6%
19.3%
10;5%

.
2,329

.

.
1;350
.

_.

__.

786

Source: Census 2000
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Figure 3.10-1 Special Population Centers within Five Miles of the

CP-027-RO

K>1-

Figure 3.10-1 Special Population Centers' within Five Miles of the
U.S. Department of Energy Reservation
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Source: 2000 Census

Figure 3.10-2 Census Block Group Map
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Figure 3.10-3 Census Tract Map
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3.11 Public and Occupational Health
Air releases of radionuclides from the operations at the site result in radiation exposures
to people in the vicinity well within regulatory limits. Based on the year 2002 total radionuclide
releases from United States Enrichment Corporation operations, the radiation dose calculated to
the MEI is 0.026 mrem/yr. 'The collective dose to population within 80 km (50 mi) of the site is
0.10 person-rem (NESHAP 2002b). This calculated MEI dose of 0.026 mrem/yr is much lower
than the EPA standard of 10 mrem/yr and the NRC TEDE limit.of 100 mrem/yr.
The Department of Labor has documented eight cases of beryllium sensitization and 14
cases of Chronic Beryllium Disease. among current and former workers at the Portsmouth GDP.
It has been estimated that only about 1,200 of a total of 28,000 personnel (including
subcontractors) who have worked at PORTS have received a medical test to determine beryllium
sensitivity.
The Department of Energy authorized Bechtel-Jacobs Company (BJC) LLC to initiate
characterization ofpotential beryllium.contamination at the Portsmouth Gaseous Diffuision Plant.
In December 2003, under contract to BJC, the United: States Enrichment Corporation began
performing surface wipes, surface bulk, and destructive analysis sampling in various locations
throughout the plant.
Low levels, of beryllium have been found in aluminum parts machined and used in
several PORTS facilities and these levels are significant.based on initial surface characterization
results in comparison with DOE 850 contamination limits. At least one credible exposure
pathway has been identified with machining of aluminum parts, and several more have been
suggested by professionals within the beryllium processing industry; these include grinding,
buffing, welding and chemical treatment/cleaning of beryllium-containing materials.
The NIOSH conducted an epidemiologic study to examine the causes of death among
workers employed by the facility between September 1, 1954 and December 31, 1991. Deaths
among the workers were compared with rates. for the. general U.S. population. Possible
relationships were evaluated for deaths from several types of cancer and exposures to. ionizing
radiation and certain chemicals' (fluoride, uranium metal, and nickel).. Based upon previous
health studies of nuclear facility workers, including an earlier NIOSH investigation at the DOE
facility, deaths from cancers of the stomach, lung, and the lymphatic and the hematopoietic
systems including leukemia, were evaluated in more detail.
The final report, Mortality Patterns Among Uranium Enrichment Workers. at the
Portsmouth Gaseous Diffusion Plant, was published July 2001. The Announcement of Findings
by NIOSH, published October 2001 states: ."Overall cohort mortality was significantly less than
expected, when compared to the United States population, as was mortality from all cancers.
The lower mortality among these workers is consistent with the healthy work effect, which is
found in most occupational epidemiologic studies. No statistically significant .excesses in
mortality from any specific cause were identified. Analyses of possible relationships between
causes of death and the identified exposures failed to reveal any dose-response trends. For
leukemia, no effect of cumulative exposure to either external or internal radiation was identified.
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Additionally, no dose-response relationships were observed for cancers of .the stomach, lung,
Hodgkin's disease, lymnphoreticulosarcoma, and all cancers combined. Workers deaths from
cancers of the lympho-hematopoietic tissue, including leukemia equaled U. S. rates. Stomach
cancer deaths were greater than expected, but this difference was not statistically significant..
Deaths from these cancers had been found to be slightly elevated in a previous NIOSH study of
PORTS" (NIOSH 2002).
The U.S. Department of Labor, Bureau of Labor Statistics (BLS),. compiles annual injury
and illness data including the incidence rates by industry. United States Enrichment Corporation
standard'industrial classification (SIC) is 2819, "Industrial Inorganic Chemicals, not elsewhere
classified." Calendar year 2003 BLS average incidence rate of nonfatal occupational injuries and
illnesses are not currently published. The BLS average incidence rate of nonfatal occupational
injuries and illnesses for SIC 2819 for calendar year 2002 is 3.4 (2003 data are not currently
available).
The United States Enrichment Corporation maintains a log and summary of recordable
occupational injuries and illnesses under the guidance of OSHA 29 CFR Part 1910, Part 1904,
Recording & Reporting OccupationalInjuries & Illnesses.
Table 3.11-1 summarizes a comparison of year-to-date monthly Recordable Injury/Illness
rates (RIls) for fiscal years 2002 and 2003.
Table 3.11-1 Recordable Injury/Illness Rates (Ris) for Fiscal Years 2002 and 2003
40

n

.

I-d

.

I
Source: Waste Management, Environmental Compliance, Industrial Safety
Note: The rates are calculated based on the number of injuries and illnesses divided by the Number of
hours worked by employees times 200,000 hours.
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Calendar year 2002 and 2003 Recordable 'Injury/Illness rates are 2.95 and .1.94,
respectively which are well below the national average of 3.4 for SIC 2819 published for 2002.
Over the years, the major sources of significant chemical exposures at the Gaseous
Diffusion Plant have been to the following agents:
• Acids (Hydrochloric, Hydrofluoric, Nitric, Sulfuric) - Nitric acid levels ranged up to
8.14 milligrams per cubic meter (mg/n 3)
* Arsenic - Levels ranged up to 2.1 mg/r

3

:

* Asbestos - Levels ranged up to 1.4 fiberstcubic centimeter (cc)
* Chlorine, Chlorine Trifluoride - Chlorine levels ranged up to 1.8 mg/m3
• Chlorinated
Solvents (TCE, Methyl chloroform, etc.) - TCE levels ranged up to 145
mg/n 3
* Chromium (Total) - Levels-ranged up to 1.6 mg/m 3
* Fluoride, Fluorine, and HF - HF levels ranged up to 4.2 mg/m 3

:

* Lead, Copper (weapons qualification) - Lead levels ranged up to 19.5 mg/ml
* Mercury - Levels ranged up to 0.19 mg/r

3

* Nickel - Levels ranged up to 0.45 mg/rn3
Exposures to the above chemical agents are controlled by administrative and engineering
methods and/or personal protective equipment. Exposure results are reported'as. an 8-hour TWA
as specified in 29 CER 1910.1000, Table Z-1.
The following Extremely Hazardous Substances are stored. and used on the DOE
reservation. site as identified by Ohio Rev'ised. Code Section 73750.02CB)(1)(a), Superfund
Amendment andReauthorizationAct of 1986,*Title Elf, Community Right-To-Know;

* Chlorine
* Fluorine
*HF

* Nitric Acid
* SO2
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* Sulfuric Acid
There have been no industrial fatalities on the DOE reservation.
3.12 Waste Management
The DOE and United States Enrichment Corporation's Waste Management Programs
direct the safe storage, treatment, and disposal of waste generated by past and present operations
and from current environmental restoration projects. DOE also stores United States Enrichment
Corporation generated mixed waste in the RCRA Part B permitted storage areas in agreement
with.the OEPA Director's Final Findings .and Orders, issued to the United States Enrichment
Corporation on October 5, 1995.

*

Waste management requirements are varied and are sometimes complex because of the
variety of waste streams generated by the United States Enrichment Corporation and 'DOE
activities. DOE Orders 'and 'NRC, EPA, OEPA, and Ohio Department of Health (ODH).
regulations must be satisfied -to demonstrate compliance for waste .management. activities.
Additional policies have been implemented for management of radioactive; .hazardous, and
mixed wastes. The United.States.Enrichment Corporation is currently oper'ating in.accordance''
with an NRC Certificate of Compliance -inaccordance with 10 CFR Part 76.
3.12.1 Waste Handling Operations-

.-

Waste is managed safely, effectively, and'in full compliance with federal and state
regulations, while protecting the environment from present and future'degradation.
Waste is typically transferred to the. XT-847 facility. At the XT-847 facility, the waste
may be further sampled/measured to assist in determining the proper waste characterization and
.
proper disposal/treatment.
After ensuring proper containerization? characterization, labeling/marking, etc., the waste
is'scheduled for off-reservation disposal/treatment at a Treatment, Stora;e; Disposal,'Recycling
Facility (TSDRF) in accordance with applicable state and federal regulations.
Waste Operations. in thle: XT-847 facility also includes United 'States' Enrichmient
Corporation generated waste and waste generated from United States Enrichment Corporation
Project/Contract work. These wastes may process through the XT-847 facility for preparation
for off-reservation shipment (this includes sampling, batching/lending, packaging,' labeling,
etc.).
Waste Streams

<_>

i I

Various waste streams are generated and are designated as one or more of the following,
as- applicable: LLRW, RCRA hazardous waste, LLMW, non-regulated/recyclable waste,
classified/sensitive waste, and sanitary/industrial waste.
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Low-Level Radioactive Waste
LLRW is radioactively contaminated waste that is not classified as high-level radioactive
waste, transuranic waste, spent nuclear fuel, or by-product materials as defined in section 11e(2)
of the Atomic EnergyAct.

Some examples of LLRW include dry active waste (DAW), radioactively contaminated
metal, trap material, and used oil.
LLRW including mixed waste exhibit radionuclide activities that will typically range
from the minimum detectable activity of 0.2 to 0.5 uglg for total uranium and 1.0 pCi/g
technetium up to 0.5mg/g for total uranium and 30.pCi/g for technetium. Higher concentrations .
do occasionally occur.
Trap material consists of alumina, magnesium and sodium fluoride pellets. Activities
will typically range from the minimum detectable activity of 0.2 to 0.5 ug/g for total uranium and
1.0 pCi/g technetium up to 10.0 mg/g for total uranium and 100,000 pCi/g for technetium.
*Magnesium trapping material from the feed stock decontamination project has had levels

of up to 4.78 IiCi/g.
Resource Conservation and Recovery Act - Hazardous Waste
RCRA waste is a hazardous waste that is listed in 40 CFR Part 261, Subpart D or exhibits
any hazardous waste characteristics reported in 40 CFR Part 261 Subpart C or.in equivalent state
regulations.
Some examples of RCRA *hazardous waste include mercury batteries, nickel-cadmium
batteries, lithium batteries, aerosol cans, solvents, and laboratory waste.
Low-Level Mixed Waste

LLMW is a waste that contains both low-level radioactive waste and RCRA hazardous
waste, as defined in OAC 3745-266-210.
Some examples of. LLMW include laboratory waste, decontamination solutions, and
solvents.
Non-Re2ulatedfRecyclable Waste
Non-regulated/recyclable waste includes waste that is:
* Not radioactively contaminated,
* Not RCRA-hazardous,
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* Not Toxic Substance ControlAct (TSCA)-regulated,
Not classified/sensitive, and
* Is not acceptable for disposal at a sanitary landfill.
Some' examples of non-regulated/recyclable 'waste' include used oil, fluorescent bulbs,
incandescent bulbs, High Intensity Discharge bulbs, circuit boards, scrap metal, and lead-acid
batteries.
-

Classified/Sensitive Waste
...ssc .~

.o.§. re

.e.u.i..

.h.s'

'Classified/sensitive waste is any waste considered as such for security reasons. These
materials may be classified due to configuration, composition, contamination, *or contained
information.
Sanitarv/Industrial Waste
Sanitary/industrial waste includes non-hazardous solid waste generated by industrial
process and manufacturing and conventional waste material that is no 'longer usable for plant
operations.;
K '

Some examples of sanitary/industrial waste include' sludge frorn'wastewater treatment,
'
alkaline batteries, trash; paper, wood, metal," glass, :and cafeteria/office r'efuse;
Waste Stream Characterization/Classification

.

Waste' are 'classified based upon various factors, 'which includes, 'but is not limited to,
laboratory analysis, radiological: assessment, process knowledge, Material Safety Data Sheets
(MSDS), and Non-Destructive Analysis (NDA).
Waste Segrevation and Collection
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 no suitable for release to
unrestricted areas. Until characterized, waastes' from, areas controlled for loose radioactive
contamination are considered to be potentially contaminated, these wastes' are segre'gated'until
completion of such characterization.
Waste collection and segregation activities are conpleted in accordance with applicable
state and federal rules and regulations and. site iprocedures. Waste are collected and packaged,
where feasible, by the waste generator. Waste are segregated into the various waste streams and
handled accordingly to minimize the generation of hazardous, LLMW, and LLRW.
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Waste Operations Within the XT-847 Facility
For long-term storage and preparation of waste for off-reservation shipment to TSDRF,
several operations are performed within the XT-847 facility by the United States Enrichment
Corporation. These operations include, but are. not limited to:* sampling, batching, blending,
glove box operations, non-destructive assay measurements, DAW and contaminated metal
sorting, repackaging, and overpacking. Sampling, batching, and repackaging may also be
performed elsewhere on-site, as necessary (e.g., X-710 building).'
Sampling and batching of some solid waste, with air-borne potential, may be performed
within the glove box enclosure. Sampling and batching of some liquid waste may be performed
by utilizing a blending unit (a liquid waste collection and sampling system). Additional
sampling and batching of both liquid and solid waste is performed within the XT-847 facility
outside ofglove box and blending-unit operations..
The non-destructive assay equipment located within the XT-847 facility includes, but is
not limited to (portable NDA equipment may be utilized within the XT-847 facility), a LDWAM
and box monitor. This equipment is utilized to. measure the activity of waste in a variety of
containers including small diameter containers, drums, and B-25 boxes.
DAW and contaminated metal is typically collected in 55-gallon containers, but in some
instances may be placed directly into B-25 boxes. The contents of the filled 55-gallon containers
is sorted and transferred into B-25 boxes within the XT-847 facility in preparation for offreservation shipment to a TSDRF.
Waste is also repackaged and/or overpacked within the XT-847 facility. Prior to offreservation shipment or upon discovery, 'leaking and/or damaged containers are 'either
repackaged into a similar'container or overpacked. The contents of a leaking or damaged waste
container may be repackaged by hand, or by utilizing a barrel lift. forklift, forklift rotator
attachment, pump, or other means of transfer.
Waste Packa2ini and Labeling
Waste is containerized and labeled in accordance with applicable U.S. Department of
Transportation (DOT) regulations and site procedures.. Some general. types of waste packaging
include, but are not limited to:
* Solid Waste

5, 30, 55, or 110 gallon drums; small diameter containers

* Liquid Waste

polybottles; 5, 30, or 55 gallon drums

* Corrosives, Acids

polybottles or polydrums

Scrap Metal/DAW

B-25 boxes or other similar boxes; various drums
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In addition, 85- -and. 110-gallon overpacks may be used -for appropriate -wastes and,
leaking/damaged containers.
Waste Stora2e
Waste is typically removed from the generating -facilities and transferred to a waste
storage facility (typically the XT-847) prior to final disposal; however, in some instances; waste"
may be shipped directly from other on-site areas. RCRA hazardous waste is stored on-site for up
to 90 days prior to off-reservation shipment to. a TSDRF.. Non-regulated/recyclable waste,
LLMW, and LLRW are stored on-site until off-reservation shipment to.a TSDRF can be
scheduled.
The LLMW waste is exempted from the storage requirements of RCRA hazardous waste
as defined in OAC 3745-51-03. LLMW is eligible for this conditional exemption as it is a
RCRA hazardous waste and is generated and managed by USEC as described in 40 CFR Part
'
266, Subpart N and OAC-3745-266.
Contaminated scrap metal,. DAW, and other boxed.waste may be 'stored outside.
Typically, these B-25 boxes are. stored on the XT-847 facility west pad; however, they may be
-'
stored outside elsewhere on the DOE reservation.
If outdoor storage of waste is necessary in other than B-25 boxes, radioactive wastes with
removable contamination are packaged in containers, wrapped or covered to prevent -therelease
of radioactivity.
Off-reservation Waste Shipments
Waste shipments are packaged, labeled, and rilanifested in accordance with applicable
state, federal, DOT,. NRC,' EPA requirements, and plant procedures. Packages are inspected
prior to shipment, as' appropriate,' to verify. 'compliance with applicable packaging and
transportation requirements..,
Off-reservation shipments of USEC waste are made only to USEC approved TSDRFs.
Prior to off-reservation shipment, it is'c6nffnied that, the 'waste meets' the waste acceptance
criteria (WAC) of the TSDRF.

'i

During 2002, over 4 million lb of waste -from DOE vwer'e recycled, treated, or disposed
(Table 3.12.1-1). Future DOE waste management projects include the shipment for disposal of'
LLRW and mixed waste, and the treatment of mixed and polychlorinated .biphenyl (PCB)-mixed
waste at DOE approved off-reservation facilities.
Waste Tracking and Documentation

All LLRW, LLMW, RCRA hazardous waste, and non-regulated/recyclable waste' are
tracked through a Request for Disposal (RFD) system. Each waste container is given a.unique
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identification number. The identification numbers are entered and maintained in a database. The
database is updated to reflect location, characterization, and waste disposal information.
Table 3.12.1-1 U.S. Department of Energy Waste Management Program Treatment,
Disposal, and Recycling Accomplishments for 2002
:
'Waste Stream

Quantity

PCB -contaminated soft
combustable debris
Low-level radioactive
waste
Soil contaminated with
trichloroethene

12,999 drumst
262,020 lbs
2546 containers/
2,937,518 lbs
927 containers/
639,469 lbs

RCRA debris
Silver Solutions

Lamps

422 containers

422 Ies
59,529 lbs
-30 containers/
1616 lbs
6,360 lbs

Treated,:
disposed, or
recycled
Disposed
D

'.

.

Treatment,'
disposal, or
recycling facility
Envirocare

DosedEnvirocare
T
Materials & Energy
Corporation

Treated
Treated and
.Safety-Kleen
disposed
Recycled

TSCA Incinerator

Onyx

Batteries

39,906 lbs

Recycled

Onyx

Aluminum cans

2,112 lbs

Recycled

Star, Inc.

Cardboard

11,430 lbs

Recycled

Star, Inc.

Mixed office paper

35,760 lbs

Recycled

Rumpke

Source: DOE 2003a

During calendar year 2003, the. United States Enrichment.Corporation disposed of 5,465
cubic feet (f 3) of LLRW and 524 ft3 of mixed wastes. The United'States Enrichment
Corporation was able to recycle 2,700 ft3 of batteries,. bulbs, and used oil (Table 3.12.1-2).'. The
generation rates for LLRW and mixed wastes are expected to remain constant for the next few
years. The projected annual United States Enrichment Corporation generation rates for waste is
13,000 f 3 for LLRW and.500 ft3 of mixed wastes.-

. 3-88

EnvironmentalReportfor the American CentrifuigePlant

Revision 4

Table 3.12.1-2 United States Enrichment Corporation.Waste Generation
and Shipment Rates - Calendar Year 2003
,

Waste Category
Mixed/Hazardous:
-Aerosol Cans
-Lithium Batteries
.-Ni-cad Batteries
-Metal Bearing Solids
-Solvent Laden Solids
-Solvent Laden Paint
-Laboratory & Off
Spec
Chemicals
-Misc. Lab Solutions
-Alumina
-Sludge
Low-Level
Radioactive:
-Dry-Activated Waste
-Scrap Metal
-Oily 3M Cloth
-Used Oil
-Alumina
-Sludge
Recyclables:
Fluorescent Bulbs
Incandescent Bulbs
Circuit Boards
Lead-Acid Batteries
Used Oil

Generated
.(Ct3 )

Shipped
(ft ) i--

-

Treatment/Disposal..
- .- Facilibt

tI
317

LWD

217 Mixed

524

100 RCRA

10,016

Perma-Fix

:.

Envirocare
DSSI:
GTS Duratek

: 5,465

.

. 1,033
622
148

AERC

820

*

.

i430
451

: DOE Run
.

.

Safet-]Kleen

Pike
Sanitary Landfill.
300 ton
300 ton
. ,
NOTE: Wastes shipped include shipping those.in backlog.
..
.
Source: United States Enrichment Corporation Waste Management/Environmental Compliance/Industrial Safety.
Sanitary/Industrial
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4.0 ENVIRONMENTAL IMPACTS
The ACP site is located in a developed industrial area that has been subject to extensive
environmental characterizations. The DOE reservation lInd outside the Perimeter'Road is used
for a variety of purposes, including a water treatment plant,. sewage treatment plant, holding
ponds, sanitary and inert landfills, and open and forested buffer areas. The majority of the site
improvements associated with the GDP are located within the 223 ha (550 acre) fenced area. A
second, large developed' and fenced area, covering about 81' ha '(200 acres), contains the
improved areas and facilities built for GCEP, in which the ACP will be located. Both of these.
areas are largely devoid oftrees, with grass and paved roadways'dominating the open space. The
remaining area within Perimeter Road has been cleared and is essentially level.
The' terrain surrounding the site, except, for:the'Scioto River 'floodplain, consists of
marginal farmland and densely forested hills. The Scioto River floodplainm'is farmed extensively,
particularly with grain crops.'

Under the Proposed Action, refurbishment, construction and "operations activities will.
occur within newly constructed and 'existing: facilities with a" production *capacity of
approximately 3.5 million SWU. The ER also examines-the impacts of 6onstruction of two new
Process Buildings and support facilities that 'Would increase the plant production 'capacity -to
approximately 7 million SWU annually. The environmental analysis .is based on' a' 7 million
SWU plant bounding the impacts of a 3.5 million SWU plant.
4.1 Land Use Impacts"
Land use impacts were 'assessed by' reviewing: construction,
manufaiuringjas~s'ifily, aand oper'atio ns activ iieTfihe proposed ACP.:
4.1.1 No Action Alternative

.

.

refurbishihent,

'

Under the No Action Alternative, the ACP would not be deployed at'the DOE reservation
in Piketon, Ohio; therefore, no impacts to laud use would occur. Land use would not change.
USEC would continue operations at PGDP'to prodtice an'd market uranium enrichment -services
to its domestic and foreign customers. 'United'States Enrichment Corporitiori'ould continue to
lease and operate existing facilities 'and associated lands at the Piketon' DOE reservation and
PGDP. -No new USEC facilities or land uses are anticipated. Employment would not increase or
decrease substantially. -'Therefore, no changes in' off the DOE reservation'land use to'would be
required because existing housing and services are sufficient for current and future growth in'the
regions s'urrounding'the GDPs.
4.1.2 Paducah Gaseous Diffusion Plant Siting Alternative
Under this alternative, the ACP would be constructed in one 1,231,172-ft 2 building and
numerous support structures (e.g., gas test facility, machine assembly and maintenance building,
imachine transfer corridor, interplant process piping, product feed, and'withdrawal building, etc.)
4-1
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located on ground leased to United States Enrichment Corporation and subleased to USEC on the
PGDP DOE reservation. The DOE reservation in Paducah.currently and historically has been
used for industrial purposes, specifically, since the mid-1950s, for uranium enrichment and
.A
related activities. The PGDP DOE reservation offers two suitable locations for the Project.
suitable location has been identified in the northeast corner of the PGDP DOE reservation. The
other necessary support facilities (power, sewage, air, and cooling water) are already available.
on-site.

Because no existing facilities could be refurbished to suit the proposed ACP and future
expansion, significant construction activities would be required in large "green" areas (e.g.,
suitable, uncontaminated) of the PGDP DOE reservation. Use of these areas for the ACP would
likely restrict future long-term land uses to commercial and industrial purposes. While the ACP
would be consistentw ith historical uranium enrichment operations on the PGDP DOE
used for the ACPw ould be impacted due to the significant
reservation, the land areas
construction activities, effectively eliminating any future residential or recreational use. The
areas designated for construction would not be candidates for release as farmland because the
soils are of the Henry complex, a non-prime type of farmland soil.
4.1.3 Proposed Action
The DOE reservation in Piketon currently and historicallly has been used for industrial
enrichment and. related activities.
purposes, specifically, since themid-1950s, for uranium'
Ground in proximity to the X-3001 and X-3002 buildings would be disturbed for building
construction of two additional process buildings and associated support structures-to support the
7 million SWU capacity (e.g., above-ground storage tanks, etc.) withdrawal,product sampling
and transfer facilities, interplant process piping, and cylinder storage yards are included in. the
Proposed Action. Existing. structures (e.g., X-3001,X-3002, X-2232C, X-7726, X-7727H,
X-3012, and X-3346 buildings/facilities) would be refurbished to accommodate ACP operations
to support 3.5 million SWU capacity. Proposed changes made to existing facilities and new
construction will be conducted on land already used forindustrial purposes and which.contains
non-contaminated soils of the Urban Land-Omulga complex, a non-prime farmland soil;
Proposed structures will be consistent within the existing DOE reservation and, are not
anticipated to alter the future. land use of the site, which is. commercial.and industrial use.
Building visual characteristics will be consistent with. their surroundings, therefore, minimal
impacts to land usewould occur only during the construction phase of the project.
The ACP is comprised of various buildings and areas that house systems and equipment
necessary to support the American Centrifuge uranium enrichment process. The ACP layout is
depicted in Figures 4.1.3-1 and 4.1.3-2. The primary facilities directly involved in the
enrichment process are the X-3001, X-3002, X-3003, and X-3004 Process Buildings; X-3012
and X-3334 Process Support Buildings; X-3346 Feed and, Customer Services Buildings; X3346A Feed and Product Shipping and Receiving Building; X-3356 and X-3366 Product and
Tails Withdrawal Buildings and X-2232C Interconnecting Process Piping. Other buildings and
areas that provide direct support functions to the' enrichment, process are the. X-7725
Recycle/Assembly Facility; X-7725A Waste Accountability Facility; X-7725C Chemical Storage
and
.
Training
Centrifuge
n
X-7726 . .
Building;
Triin
9
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Test Facility, X-7727H. Interplant Transfer Corridor extension' to the X-3003, X-745G-2
Cylinder Storage Yard; X-745H Cylinder Storage Yard; X-7756S Cylinder' Storage Yard; and X7746N,.X-7746S, X-7746E, and X-7746W. Cylinder.Stdrage Yards: These buildings and areas
are where licensed material and hazardous 'material can be found and are considered to be the
primary facilities in their functional support of the American Centrifuge uranium enrichment
process.
In addition to the primary facilities, there are a number of secondary biildings/facilities
,and areas that provide indirect support to the ACP enrichment process. !.No special nuclear
material, natural uranium, depleted uranium, or other hazardous radiological materials are found
in these buildings/facilities and areas. The support buildings include various electrical utilities,
fire protection; sewage treatment, water treatment, 'hot water production, compressed air, and
others. However, some of the utilities aid. suppbrt services are procured from existing. onreservation services and utilities. Utilities procured by the ACP include high voltage electrical
power, firewater, sanitary.. water, sanitary sewer, communications, and non-potable. cooling
water. Support' services".procured :.by the ACP include emergency. response,. training,
maintenance, environmental managemerit, and administrative support. The procured utilities and
services are provided through existing buildings afid services.- The.significant.non-procured
service support buildings are depicted in Figures 4.1.3- and 4.1.3-2.
X-112 Data Processing Building

.

.

'
,

. .

.

'

:

'

The X-1 12 Data Processing Building provides secure housing'for the'data systemns and
y personnel

required to support ACP data processing... ,

;..

.

X-220E1 and X-220E3 Evacuation Public Address Svstem
The Evacuation Public Address (PA) .Systerm is in' .place to'provide instructions 'or'
notification in' the event of an incident requiring evacuation or sheltering of reservationlplant
personnel. The X-1020 EOC PA system control console is continuously manned. Duringemergencies, the PA system is not used for routine traffic. The PA system serves most occupied
plant buildings/facilities.
X-220R Public Warninii Siren System ..

*

.

.
'

:

....

.

.

The Public Warning Siren System is used to provide notification to the public within a
two-mile radius of the DOE:'reservation in the eventf of an incident' requiring evacuation or
sheltering of the public. The system is comprised of sirens on poles/towers around the two-mild
radius and an electronic siren controller at the X-1020 EOC and local sheiiffs'department.
Electrical Distribution Systems
Electrical power is supplied from the external 345 kilovolts (kY) power' grid at 345 kV
through the X-530A Switchyard to the'X-5001 Substation. At.the X-5001 Substation, the
electrical power is stepped down in voltage to 13.8 kV then supplied through the X-5000 Switch
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House to the various centrifuge process buildings and other centrifuge support
buildings/facilities. The distribution voltages are further stepped-down. as necessary, depending
on the building or facility requirements.to power items (ie., centrifuge machines, pumps,
compressors, cranes, elevators, lighting, HVAC, and offices).'
Most buildings and facilities are provided.with double-ended service, wherein two
substations supply power to switchgear separated by a. tiebreaker. If one transformer fails or
requires servicing, the entire building or facility load can be transferred to the remaining unit.
Normally the transformers comprising a double-ended unit are fed from. different switchyard
busses.
Certain 480 V and 208 V substations are equipped with standby power in the form of
diesel engine generators. The purpose of the diesel generators. is to maintain' power to essential
systems in the event normal power'is'lost or interrupted to these. systems momentarily or for.long
periods of time.
Standby power is provided by diesel. engine driven generators in situations where a loss
of normal power cannot be. interrupted without' causing damage to.'equipment or hazards to
personnel. Single backup power is supplied by a standby generator to those systems for.which
power outages would result in potential damage to equipment,'r: substantial delays in restoring
normal operations after an extended outage. Following a loss of normal power, standby
generators will automatically start and pickup essential loads within a prescribed amount of time.
X-1020 Emergency Operations Center
The X-1020 EOC serves as a central location to coordinate any emergencies that occur on'
the DOE reservation.
X-2220N Security Access Control and Alarm System
Due to the classified and proprietary nature of the ACP activities and equipment, access
to areas classified as Limited Security Areas, Exclusion. Area(s), and Vault-type Room(s) is
controlled utilizing a Security Access Controi' and'Alarm Systeim. The system consists of two
distinct subsystems: an Intrusion Detection System'(IDS) and an Access Control System (ACS)..
The IDS provides interior protection and the ACS provides high-security entry controls.. The
two subsystems report to a single operator's.workstation forming a single security system.
Security Fencing and Portals
The ACP is within a'secured fenced area. This area consists of approximately three and a'
half miles of eight ft high chain-linked fence and barbed wire encompassing approximately 200
acres of the southwest quadrant of the Controlled Access Area (CAA). Various gates support
normal operation and provide emergency egress. The fence is routinely patrolled and is well
maintained.
Access to the ACP CAA consists of portals and gates at specific locations. When in use,'
portals are either staffed and gates (when open) are under surveillance by Guard Force personnel
with communications equipment or the portals are equipped with rotogates with an electronic
4-4
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badge reader. Portals are secured with high security locks when not in use. Signs are posted at
the CAA access portals and gates identifying contraband items that are not permitted within the
CAA without specific approval. Illumination is in place at the CAA access portals.and-gates to
assist Guard Force personnel'and building or plant personnel in detecting unauthorized persons
and to permit examination of badges and vehicles. In the event of extended powe'r'outages
where necessary illumination is compromised, compensatory measures (e.g., standby lighting)
are implemented.
CAA portal and gate operations are further defined and locations identified in the
Security Program for the American Centrifuge Plant.
X-6000 Pumvhouse and Air Plant, and X-6001 Cooling Tower
The X-6000 Pumphouse and Air Plant'is located.east of the X-3002 buildinig and is
approximately 223 ft long and 80 R wide. 'The building contains two distinct sections: Cooling
Tower Pumphouse and the Air Generation Plant. 'Th&'.Air Plant is located 'at the north end*
section and the Cooling Tower pump equipment is located at the south end section of the X-6000
building. The X-6000 building c'ontains' the necessary equipment/systems to distribute dry.
compressed air to the ACP. and to provide the. requisite water to the X-6001 Cooling Towers for:
the removal of heat from the process buildings..

.

The X-6001 tower is'located west'ofthe X-1007 Fire Station and.is approximately 100'ft
east of the X-'6000 building. The X-6001 tower mineasures'approximately 282 fI long, 5511 wide
at the base; and is approximately 24 ft high 'from grade to upper deck; consisting of five cells..
The X-6001 tower also contains the necessary equipment/systems, fans, piping, and hardware
structures to satisfy the necessary cooling requirements forthe process buildings.
X-6002 Boiler System
The X-6002 system is a gas-fired boiler system located between the X-6002A.Oil Storage
Facility and the X-7721 building just northeast. of the X-3002 building. The'boiler system
provides hot water for heating.
The X-6002A facility is located. east of the X-3002 building. The'.X-6002A facility
supplies fuel oil to the X-6002'system when required;,. -The boiler norma.lly is operated on
natural gas, but can use fuel oil as an alternate fuel.'
X-7721 Maintenance, Stores, and Training Building

The X-7721 building is a multiple level building with approximately 138,000 ft2 of total
floor area. The purpose of'the'X-7721 building is to provide areas for maintenance shops; stores
and receiving activities; and training..

.
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X-7725A Waste Accountability Facility
The X-7725A facility is located in the southwest quadrant of the DOE reservation north
of the X-7725 facility and has approximately 29,400 ft2 .offloor space. This facility serves as a
storage area for equipment and parts necessary. for the maintenance and repair of the process and
process support equipment.
X-7745R Recycle/Assembly Storage
The X-7745R'storage area is a concrete pad immediately adjacent to and'east of the X-.
7725 facility providing approximately 215,200 ft2 of space. This area is used mainly for clean,
non-contaminated, outside, horizontal rack storage of centrifuge casings prior to being moved
inside the building for machine assembly. Other centrifuge'. components and miscellaneous'
storage may also be temporarily stored in this area.
Decontamination and Decommissioninri
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 DP, which will be submitted prior to license termination.
Depleted.UF 6 material (tails), which are not commercially reused 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.. Radioactive wastes will be disposed of
at licensed low-level waste'disposal sites. Hazardous wastes will be treated or disposed. of in
permitted hazardous waste facilities.
Department of Enerav Nuclear Facility Decommissioning and Decontamination
As a connected activity to the Proposed Action the DOE has initiated accelerated cleanup
of the GCEP facilities at Portsmouth for use by USEC' in the development of an advanced.
uranium enrichment process. On December 4, 2002, USEC announced that it.would construct its
demonstration centrifuge uranium enrichment test' facility at. the Portsmouth site. This
announcement followed a June 17, 2002, agreement between DOE and.USEC in whicliUSEC
will deploy an advanced centrifuge uranium enrichment plant by 2010-2011.' PORTS was
selected in December 2002 as the location for the American Centrifuge Demonstration Facility
and it was announced in January 2004 that PORTS will be the location for full deployment of the'
American Centrifuge Uranium Enrichment Plant (DOE 2004a).
USEC has consulted with the DOA, NRCS, who'have determined that the project site'is
mapped as Urban Land-Omulga Complex, a non-prime soil; therefore,' the FPPA does not apply.
A copy of the consultation letter is provided in Appendix B of this ER .
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4.2 Transportation Impacts
K>

This section describes the potential impacts resulting from transportation to and from the
proposed ACP site. Included are the effects of movement of materials during construction,
operation, and decommissioning. Because.the alternatives involve existing sites with existing'
transportation infrastructures, no new access road or railroad construction is required. Included
.
in this assessment are the following'
* Transportation of construction materials and construction debris;'
* Transportation. of feed material (including UF6 and supplies for the enrichment.'
process);

.

'

.

''

* Transportation of enriched UF6 product;'
* Transportation of process waste (including radioactive waste). and depleted UF6; and
* Transportation of radioactive decommissioning waste.
Transportation impacts in the .first and:last categories are' assessed as total impacts.
Transportation in the remaining categories is assessed on an annual basis.
4.2.1 No Action AlternativeUnder the No Action Alternative, the' commercial centrifuge project would not be
deployed on the DOE reservation in Piketon.: Operations -at PGDP to produce and market
* uranium enrichment services to its domestic and foreign customers would continue. The United.
States Enrichment Corporation would' continue to lease and' operate existing facilities and;.
associated lands at the Piketon DOE reservation and PGDP.
UF6 production will continue at PGDP. ..Transportation of .materials' to, from, and
between the GDPs'would continue. UF6 and hazardous materials (e.g., acids) would be shipped l.
to PGDP. -Wastes' resulting from -United States'Enrichment Corporation activities would be
shipped off the DOE reservations to treatment and disposal facilities- size and destinations would
be similar to current transportation"activities.

.

.

4.2.2 Paducah Gaseous Diffusion Plant Siting Alternative'

Because PGDP does not have existing buildings.that could be modified to accommodate
half of the planned expansion, one 1,231,172 f12 building and numerous supp6rt structures (e.g.,
gas test .facility, machine assembly,.'maintenance building, machine transfer corridor, product
feed and withdrawal building, etc.) would'need to be constructed to meet anticipated production
levels of approximately 7 million SWU. Building materials and sanitarylindustrial waste in the construction phase of the project to be transported -to.and froim the site would be approximately
twice the amount as compared to the Piketon, Ohio option for a 7 million SWU plant. Quantities
of manufacturing material and waste would be the. same as the DOE reservation in Piketon, Ohio
siting alternative for activities except the construction phase. -The quantity of wastes generated
* and transported during the operations phase of the-ACP at PGDP are anticipated to be the same
as the Piketon, Ohio siting option (with the exception of construction'wastes)' and wbuld be
expected to be insignificant compared to the overall PGDP site waste generation and shipment
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rates. Shipments of material and cylinders to sustain the operation phase of the ACP are
anticipated to be the same as. PGDP historical operations. The transportation impacts are
assumed to be approximately the same as the Proposed Action.
4.2.3 Proposed-Action
PGDP Impacts
UF 6 production will ultimately cease at PGDP. after the Proposed Action becomes
operational and the transportation impacts of operating PGDP would cease. D&D of those
facilities currently leased to the United States Enrichment Corporation will begin once the GDP
ceases operation (DOE 2004b).
-Rail

It is assumed that shipments during'construction and refurbishment and operations will be
made using trucks. Therefore, the impacts of rail. traffic are not evaluated. .If rail shipments are
needed for construction to bring large items to the plant, they are not expected to be a significant
impact since they will be infrequent and will be managed as routine railroad traffic. Rail
shipment of DUF 6 canisters .and non-DUF6 cylinders from Oak Ridge to the DOE reservation
was considered in ANIJEAD/TM-1 12 Transportation Impact. Assessment for Shipment of
Uranium Hexafluoride (UF6) Cylinders from.. the East Tennessee Technology Park to the
Portsmouth and Paducah' Gaseous Difutzsion "Plants (DOE 2001). .This analysis bounds. the

shipment by rail of materials from other sites after operations begi.

.

Water
It is assumed that no barge shipments will be used during construction or operation of the
ACP. Therefore, the impacts of barge shipments are not evaluated. If barge shipments are
needed for construction to bring large items or bulk materials to'the plant, they are not expected
to be a significant impact since they will be infrequent and will be managed as routine barge
traffic.
Air

It is assumed that no air shipments will be used during construction or operation of the
ACP. Therefore, the impacts of air shipments are not evaluated.. If air shipments are needed for
construction to bring specific items to. the site, they are not expected to .be a significant impact
since they will be infrequent and will. be managed as routine airfreight.
4.2.3.1 Material Transport
Transportation impacts due to construction/refurbishment are estimated for two
categories of impacts: impacts due to accident free transport and impacts due to accidents; Non-'
cargo related accident free transport impacts capture the health effects of fugitive dust and truck
exhaust emissions., Emission rates and unit risk factors that were used in preparing this
4-8
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assessment were taken from- DOE/EMJNTP/HP-01,. A Resource: Handbook on DOE '
TransportationRisk Assessment (DOE 2002)1 and are compiied in Table 4.2.31-1. Non-cargo |
related accident impacts refer to'the potential for transportation-related accidents that result in
injuries or fatalities due to physical trauma unrelated to the cargo. State and national average
rates for transportation-related injuries and fatalities were used in this assessment (DOE.2002).
Non-carg6 related accidents associated with the 'shipment of building, supplies for construction/refurbishment -used: the Ohio-specific' -rates 'for travel, on primary roads.
Transportation for non-building 'materials (i.e., production equipment) is based on mean national
rates for interstate highway travel, calculated to bound the highest national 'omrposite rates. These rates are shown in Table 4.2.3.1-1 and are adapted from Tables .6.38 and 6.39. in DOE
2002.
*

Table 4.2.3.1-1 Accident and Non-Accident Rates used for this Assessment

. :.
Accident
tit.
.Jusdiction

Ohio-Primary Roads
Federal-Interstate (mean)

.

/-

':
'-

X'

6.44xl0 4 i 4.1841x10 9 '
3.65x107
.14166ilO:

Non'Ai deiit
.

)

-.

1.72809x10.
.. .
Type VIIIB Truck
to
miles)of
DOE
2002
(converted
Source: Values from Tables 6.38,6.39, and 6.41
2
* Unit risk is based on a population density of 1 personlmi
.
_.

tes
R.E.isks

1.35x106

information necessary
:The to determine the transpottion impacts in this manner, s the

number of trips that will be made, the total mileage for each trip, and the'-population density
along the route. The following series of tables present the basis for these parameters.
Table 4.2.3.1-2. provides an estimate of building materials that. will be transported to the:
ACP for constructioii/refurbishment. These inaterials..ate all.assumed tooriginate within 50 mi
(80 kcm) of the ACP Piketon site. . For the purpose's of modeling the transportation impacts' all
construction materials in Table 4.2.3;1-2 were modeled as coming from a.community that is 28
*mi from Piketon. This was used for two reasons: 1) it enables the use of actual assessment .
i The Department 'of Energy's Transportation Handbook' contains useful information for
radioactive material. transportation risk assessments for National Environmental Policy
Act (NEPA) documents prepared for U.S. Department'of Energy (DOE) programs. The
handbook was prepared to increase the efficiency of future assessments, reduce costs, and
promote increased quality and consistency across the DOE 'complex. This handbook
takes advantage of the wealth of information developed through decades ofDOE's NEPA
experience. It generally contains'a'review'of historical assessments; a description of
comprehensive and generally acceptable transportation risk assessment methodology
'(i.e., models); and a compilation of supporting daa, parameters, .and. generally accepted
assumptions. Because of the broad spectrum of information compiled in the Handbook,
many of the parameters and methodologies are directly applicable to the ACP
transportation assessment.
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parameters that are representative of the area as opposed to generalized parameters for Ohio or.
the United States, and 2) the location was selected as an average distance for these, shipments.
(See the subsequent discussion of surrogate locations.) The following assumptions were used in
determining the number of truckloads:
Transportation impacts associated with the transport of construction materials are
based on one-way trips. Typically, round trips are not used unless. shipments are
"campaigned" using'dedicated trucks. This is. because. commercial haulers usually
schedule truck use,to minimize the amount of time the truck is traveling empty.
.I

* Truckloads for building materials are assumed to be 25 tons for semi transports, 10
yards for concrete, and 24 yards for aggregate and asphalt. .
Table 4.2.3.1-2 Estimated Transportation Requirements for Construction Material
Item
X-3003
X-3004
X-7727H
X-3346
X-3356
X-3366
X-3034
X-3346A
Cylinder
Storage Yards
New Roads
New Parking
Areas

TOTAL
Truckloads

Yards

:',To'ns. Siding
.:
.
13,600
500
13,600
500
.
1,600
:260
,.
2,500
135
.
.
420
40
.
420
..
40.
.
' 610.
60
.
' 1,060
60
.
.
,
.
. ...
500
.
. .
500
.
, .
.
.,
...

Asphalt

.

ons.

'Tons'

1,000
42

33,810.
1,353

.1,595
.

64

' Gravel&..
2,800
2,800
300 .
1,000
310
310
450
650
2,300

Concrete

2,270
2,270
227
760
250
250
360'
145

.

Yards,.,.

Yards

Roofing

Steel

35,260
:

35,260

. '

3,900
4,560
1,800
1,800
2,340
4,200
8,500

.

.:.,
.

2,000
2,000

.

,
.,

'6,532
262

.
.

.'

97,620

14,920

9,762

622

Table 4.2.3.1-3 provides the transportation expectation for electrical equipment.
Equipment suppliers in specific cities have been identified for the purpose of estimating
transportation risks. The actual mileage that was used in the impact assessment is shown.
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Table 4.2.3.1-3 Estimated Transportation Requirements for Electrical Equipment|

K>

[The information within this table has been determined to contain Export Controlled Information
and is located in Appendix E of this report]"
Table 4.2.3.1-4 provides the transportation expectation for process equipment for the
ACP. General points of origin are shown for each type of material because specific vendors
have not been identified. In order to simplify the analysis and to provide better estimates' of the
risks, surrogate locations were selected that approximate the anticipated travel distance. The use
of surrogate locations is discussed subsequently. The number of truckloads for each' item is
'shown along with the actual one-way mileage used in the assessment.
Table 4.2.3.14 Estimated Transportation Requirements for the American Centrifuge
Plant Proce'ss Equipment'
'
[The information within this table has been determined to contain Export Controlled
Information and is located in Appendix E of this report]
'
Table 4.2.3.1-5 provides the transportation expectation for feed and withdrawal
equipment for the ACP. Points of-origin are not shown for feed and withdrawal equipment
because USEC is evaluating three scenarios with'.regard to the acquisition" of this equipment.*

K

These scenarios areas follows:

* Scenario 1--Ohio vendor (242 miles)
a Scenario 2--Eastern US vendor (944 miles)
* Scenario 3--Western US vendor'(2,486 miles)
For the purposes of the analysis, surrogate -locations were seiected that matched the
anticipated travel distances. The mileages shown are the actual mileages used in the analysis.
Table 4.2.3.1-5 Estimated Transportation Requirements for Feed and Withdrawal
'
,
Equipment for the American Centrifuge Plant
[The information within this table has been determined to contain Export Controlled

Information and is located in Appendix E of this report]'
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Table 4.2.3.1-6 provides the estimated transportation requirements for transporting
centrifuge components for the ACP. Details of the shipping campaign are presented over an
extended time period are provided. The number of truckloads per year over a nine-year period
for each type of component are provided. Points of origin are not shown 'for'each centrifuge
component because USEC is evaluating four scenarios with regard to the. acquisition of this
equipment. Potential rotor manufacturing locations are discussed in Chapter 2.0 of this ER.
These scenarios are as follows:
* Scenario 1-manufacture at Piketon (1 mile)
* Scenario 2-manufacture at a local industrial park (28 miles)
.;

* Scenario 3-manufacture at Oak Ridge (289 miles)

* Scenario 4-manufacture at Western U.S. vendor (2,486 miles)
For the purposes of the analysis, surrogate locations were. selected that matched the
anticipated travel distances. The mileages shown are the actual mileages used in the analysis.
Table 4.2.3.1-6 Estimated.Transportation Requirements for the American Centrifuge Plant
Machine Components
[The, information within this table has been determined to contain Export Controlled
Information and is located in Appendix E of this report]
Table 4.2.3.1-7 provides the estimated transportation requirements for centrifuge balance
stands for the ACP. Expected distances to points of origin are'shown for each type of material.
For the purposes of the analysis, surrogate'locations were selected that matched: the anticipated
travel distances. The mileages shown are the actual mileages used in the analysis.
Table 4.2.3.1-7 Estimated Transportation Requirements for Balance Stands for the
American Centrifuge Plant
a..
. ''--'
Material.

;.

.

.:NumberofTrucoads.

-.

,

Total'

'

.360

.

Local Vendor

Concrete (Yards)
Support steel bases

(356

(28 ml)..'.-..

.,:..':__

Steel (Tons)

140
120

-

Regioinal Vendor

-.

.ml)':..: '

98
.8-49

.
9
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As stated. above, two types .of impacts are assessed. Fatalities due to non-accident
conditions are the.result of emissions from traffic, including fugitive dust, air emissions from
diesel, and particulate from brakes. The DOE has established an estimated vehicle emission rate
for the emissions: of 10 micron particles and the potential fatalities- that .are due to these
emissions. The rate is shown in.Table'4.2.3.1-1. Because the unit risk'factor is for a population
density of 1 person/mi2 , ..it is necessary to. determinnea population. density for each' route..
Population density is derived for three general areasi rural (areas with population densities of less'
than 139 persons/mi 2 ), suburban (areas with population densities between 139 personshmi 2 and.
3,326 persons/mi2) and urban (areas with population densities of greater than, 3,326 persons
/ni 2). In addition, the.fraction of travel in each area is needed.for the analysis. The program
TRAGIS, available from the Oak Ridge National Laboratory (ORNL '2003) is a'highway routing
model that'is used to estimate the route specific population density and determine the fraction of
travel in each area: TRAGIS Client Version 3.3.1, which uses 2000 population data,.was used in
:this analysis.. TRAGIS requires.that a point' of origin -and point of destination be specified
(referred to as nodes). For material in this assessment that does not have a specified point of
origin, surrogate points of origin were selected based on the assumptions' listed in the materials
tables. For example, some process equipment in Table 4.2.3.1-4 lists "Ohio" as the destination
with an estimated travel distance of 200 miles. In this case, the city of Akron was selected as a
surrogate point of origin for modeling the impacts instead of using national average population.
densities and fractions oftravel 'This use of surrogates provides'abetter estimate since national
average figures' are dominated by rural areas and the available averages do- not include'current population data. As an example of the conservatism introduced by the use of surrogate locations,
in a comparable study using. national averages; the rural population denisity was assumed to be 18.2 persoiis/mi2 (6 persons/kn 2 ). In the current analysis, use of surrogate locations results in a',:
-rural population density of about 50 person§/mi 2 . TRAGIS also' has the ability to impose ro'ute
restrictions on' shipments. :For the assessment of non-cargo impacts, comnmercial shipping routes.'
are assumed using legal weight shipments. Table 4:2.3.1-8 summarizes'the TRAGIS parameters.
used to estimate non-cargo impacts.
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Table 4.2.3.1-8 Summary of Input Parameters Used to Calculate Non-Cargo
Related Transportation Impacts
-L:--'POPULATION

O
I I CI Y

TRAGIS
NODE.
-

Akron, OH'
Bellevue, IVA'
Bellinhan, WA
Chillicothe, OH
Cincinnati, OH
Cleveland, OH
Columbus, OH
Easton. PA'
Gary, IN'
Hampton, VA
Houghton, Ml
Idianapolis, I
Jackson, OH
Melboume FL'
Oak Ridge, TN
Piketon, OH
Rome, NY
St.Louis,MO
Tuscaloosa, AL'
Wheatland, PA
W. Hartford, CT
Youngstown, OH"'
Zanesville OH

391100165
531100061
531100005
391100500
391100536
391100064
391100402
421100259
181100046
511100254
261100003
181100240
391100542
121100267
471100145
391100548
361100102
291100162
011100130
421100144
091100044
391100181
391100393

ANCE
TO ACP

TRUCK'
LOADS.

(u
200.7
2,486.4
2,573.0
21.0
93.6
211.4
71.0
513.5
356.2
506.5
812.4
199.0
27.7
944.4
289.0
1.0
575.6
443.4
583.9
252.5
713.2
241.7
101.6

ALONG ROUTE't

__

_

ir-;:
566
11,266"'
223
22
21
40
36
139
147
62
24
20.
23,0381
__382"__
10,884V
10884"
97
51
1,344
22
17
38211
20

55.3
28.0
28.3
-64.7
47.4.
55.5
48.9
48.8
44.7
46.4
41.5
47.2
50.2
39.5
45.8..
50.2
52.4
41.7
50;0
55.5
49.3
55.3
50.7

Poulation Densit
(P o srn)

.

;

- .burban.ral

Urban
-

865.4
850.8
886.2.
857.0
1051.2
857.4
934.1
823.6
880.2
881.7
958.7
935.2
841.1
907.8.
783.8
841.1
785.3
* 791.8
794.1
832.7
1011.5
851.31040.7

6787.8
6030.0
6057.5
5505.7
6152.2
.6465.9
5746.9.
5903.9
6029.2
5855.9.
6298.5
6214.1.
5046.9
5873.0.
5417.9
5046.9
6279.7
5718.8
5740.2
6673.3
6601.3
6657.7
5659.0

._

-;

I
.

Pcentoftv
_

Rui
53.6
79.5
77.9
56.8
64.8
52.3
61.0
63.5
61.0
58.0
61.8
57.0
78.4
58.7
67.5
99.8
53.3
71.0
64.1
51.8
52.2
51.9
64.7

SSuburanbu
37.5
18.0
19.2
40.6
28.9
38.6
35.1.
32.9
.34.1
41.4
31.4
37.3
20.2
37.9
29.8
.0.1
42.3
26.3
*
32.9
41.3
39.9
40.7
29.5

Urbi
-n
8.9
2.5
2.9
2.6
6.4
9.1
4.0
3.6
.4.9
4.9
6.8
5.7
1.5
3.4
2.7
0.1
4.4
2:7
3.0
7.0
7.9
7.4
5.8

'Akron, OH is the surrogate location for an in-state supplier.
Bellevue, WA is the surrogate location for a western supplier of feed: and withdrawal equipment and centrifuge
components.
3
Easton, PA is the surrogate location for a supplier in the next state.
4
Gary, IN is the surrogate location for a regional supplier of centrifuge stand components.
5
Houghton, MI is the surrogate location for a supplier in Upper Michigan.
Jackson, OH is the surrogate location for supplies that are provided locally to the ACP including centrifuge stand
materials.
7
Melbourne, FL is the surrogate location for an eastern supplier of feed and withdrawal equipment.
8
Tuscaloosa, AL is the surrogate location for service modules from Alabama.
9
Closest TRAGIS Node is West Middlesex, PA.
Youngstown is the surrogate location for an Ohio supplier of feed and withdrawal equipment.
'Depends on the scenario selected.
2

I
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Table 4.2.3.1-9 Impacts from Transportation Associated With
*
ConstructionlRefurbishment at the Piketon Site
[The information within this table has been determined to contain Export Controlled
Information and is located in Appendix E ofthis Enviromnental Report]
4.2.3.2 Transportation During Operations

'.

The assessment of transportation impacts during operations considers both the
transportation of radioactive materials and 'the transportation of .non-radioactive materials.
Included in thefirst category are. radioactive feed material, radioactive product, radioactive
waste, and recyclables. Included in the second category are chemicals used for operations, solid
(non-hazardous waste), hazardous waste, and recyclables. Impacts are assessed on an annual
basis.
4.2.3.2.1 Radioactive Material Transportation
Radioactive .material shipments will be transported in accordance with the requirements
of 10 CFR Part 71 and 49 CFR Part 173. The potential impacts of these shipments are analyzed
using two computer codes: TRAGIS (ORNL 2003).arid RADTRAN '5.5 (Osbom, et. aL, 2005).
'TRAGIS, which stands for Transportation Routing Analysis Geographic Interface System is an
updated transportation routing model.that incorporates recent (2000) population data. TRAGIS
contains data for the United States. only. RADTRAN 5.5 calculates the potential impacts of:
radiological shipments using the routing information generated by TRAGIS. The potential
chemical impacts have been analyzed in previously published environmental impact statements
by DOE (ANL 2001).

RADTRAN 5.5 presents results 'for 'several typesg.of impacts. Incident-free impacts
include potential health impacts .on transpo tation without a release of radioactive. material from
shipping. The impacts include fatalities .from accidents, health. imp'acts :frorn vehicle. exhaust
emissions, and health impacts from exposure to direct radiation:from a shipment passing b' the
public.' .These impacts are deteimined based on one year of shipments'and are piesented for both
the general. public along the transportation routes .(non-occupational) and the crew' of the
* transport'vehicle'(occupational. . RADTRAN 5.5 also calculates the impacts of accidents:
Considered is -a range of -accidents severe enough to release radioactive material to the'
environment and represent risk.' In this regard,' it is assumed..in this'assessment that once the
container is breached in an-accident, the radioactive material beco mesairborne and is respirable;
.

The analysis looks at.the radiological impacts of shipment of uranium feed material to the
ACP, the shipment of enriched uranium product to users, the shipment of heels containers to,
vendors .for refurbishment, the shipment of-the' USEC inventory 'to the ACP, the shipment ,of'
depleted uranium; the shipment of operational low-lbel..waste,- and the shipment of.'waste
originating from the decontamination, decommissioning and'demolition of.facilities. Shipment
of chemicals is discussed separately.
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4.2.3.2.1.1 Uranium Feed
Uranium feed for the ACP is primarily natural uranium in the form of UF6 . The UF 6 is
transported to the plant in.48-inch (48X or 48Y), 10-ton, and 14-ton, respectively, cylinders that
are designed, fabricated, packaged, and shipped in'accordance with American National Standards
Institute (ANSI) N14.1, Uranium Hexafluoride-PackagingforTransport (ANSI 1990). Feed

cylinders are typically transported to the, site by. 18-wheeled tractor-trailer trucks. It is
anticipated that approximately 1,100 shipments of feed cylinders per year will arrive'at the ACP.
Expected feed suppliers include, but are not limited to:
a Cameco Corporation
Port Hope
Ontario, Canada
0 Honeywell Specialty Chemical Plant
Metropolis, Illinois
Cameco Corporation ships feed material' in 48X cylinders. .Two 48X cylinders may be
shipped on a 40 ft flatbed trailer. Honeywell Specialty.Chemical Plant typically ships one 48Y
cylinder per trailer. For the purposes of this analysis, it is assumed that each of these suppliers
provides. 550 shipments per year.
Uranium feed may also be shipped to any receiver of enriched uranium product, such as
those noted below. Typically any such shipments are transported-in cylinders that meet ANSI
standard N14.1. .Because the radiological impacts of shipping product exceed those for shipping
feed, the analysis of the impacts of shipments of feed to any receiver are bounded by the analysis
of the impacts of shipping product.
Uranium product may also be received at the ACP as enriched feed or product as part of
the Megatons-To-Megawatts.program. Under an agreement signed in 1993 by.the U.S. and the
Russian Federation Governments, the United States will purchase' 500 mnetric tons of LEU.
derived from HEU (90 percent 235 U) extracted from dismantled Russian nuclear weapons over a

period of about 20 years.) The United States Enrichment Corporation is the U.S. Government's
Executive Agent for this Agreement and receives.LEU blended down from the HEU.. The first
delivery of the down blended LEU arrived in the United'States on June 23j 1995. Currently, 30
metric tons (MT) of HEU'are annually converted and processed into about 875 MT of LEU
delivered to PGDP. The ACP may participate in this program..
Table 4.2.3.2-1 summarizes' the radioactive shipments that are anticipated for the feed
material to ACP.
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Table 4.2.3.2-1 Projected Annual Transportation Requirements for Feed Material
for the American Centrifuge Plant
hipper

.

Container Type
Diameter (in.).
Length (in.)
Minimum Volume (ftW)

.

Cameco
48X
48
.119.
108.9

.

-Steel.
21,000
2

Material of Construction
Maximum Net Weight (lb)
Containers per Shipment
Shipments per Year' Maximum Curie Content

.

'550
U

1.98

.

Content 2 35 U

Maximum Curie
2
Maximum Curie Coitent "U:.

'

0.14
2.86

..

Feed Mate'rial

Honeywell

Ru'ssiaa.

48Y

30B
30
81
26

.

.

. .48
150
142.7

Steel
27,560
1
. 550
.1.98
0.14

.

II.

Steel
5,000
3.
200
4.68

0.16

2.86'. '

0.51

. - Conservative estimates based on assumphon all Russian ceed matenal will Deacelvered to te AW-

4.2.3.2.1.2 Enriched Uranium Product

K

The enriched uranium product, up to 10 weight percent, of the ACP is transported in 30inch 2.5-ton cylinders. These cylinders are designed, fabricated, and shipped.in accordance with
the NRC and DOT regulations, and the ANSI standard for'packaging and transporting' UF6
cylinders, N14.1 (ANSI 1990). The assumption hasbeen made in this analysis that regulatory I 12
approval has been granted to ship up to 10 weight percent product in the.'30B cylinders..
Typically, enriched UF6 is shipped to fabricators and customers in.2.5-ton cylinders via tractortrailers, one to six cylinders at a time. Domestic shipments contain six..cylinders in Protective
Structural Packages (PSPs)' (also referred to'. as overpacks) per flatbed trailer. International
shipments vary depending.on.the recipient. Shipments to Mitsubishi Nuclear Fuel C6., Ltd.,
Japan,. include three cylinders in. PSPs per flatrack, using a special carrier for international
shipments. Shipments to Korea Nuclear Fuel Company, Korea, 'include four cylinders in _PSPs
per flatrack.
.

It is anticipated that receivers of product enriched upto 10 weight percent included in this
assessment are as follows:
* Framatome ANP. Inc. (ANP)
Richland, Washington

Yearly average of 300 cylinders

* Global Nuclear Fuel - Americas (GNF)
Wilmington, North Carolina'

Yearly average of 400 cylinders

* Korea Nuclear. Fuel Company(KNF)
* Korea

Yearly average of 70.cylinders

Yo

I1
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Mitsubishi Nuclear Fuel Co., Ltd. (MNF)
Japan

Yearly average of 75 cylinders

* Westinghouse Electric Corporation (WEC)
Columbia, South Carolina.

Yearly average of 350 cylinders

Table 4.2.3.2-2 summarizes the radioactive shipments of enriched uranium product that
are anticipated for the ACP.
Table 4.2.3.2-2 Projected Annual Transportation Requirements for Enriched
Uranium Product from the American Centrifuge Plant
Recipient

-

.:

Container Type

Enriched Uranium Product
KNF
-WEC
ANP - GNF.. .MF.
TWB
3B
730B
37B
30-

Diameter (in.)
Length (in.)
Minimum Volume (ft)
Material of Construction

30
81
26
Steel.

30
81
26
Steel

30
81
26
Steel

30
81
26
Steel

30
81
26
Steel

Maximum Net Weight (lb)

5,000

5,000

5,000

5,000

5,000

4

300

6
400

3
75

6
350

10.48
0.33
0.49

10.48
0.33
0.49

Containers per Shipment
Shipments per Year

.:6

Content 234U

Maximum Curie
Maximum Curie Content 23U
Maximum Curie Content 2M8U

I

.70
10;48
0.33
0.49.

10.48
0.33
0.49

.10.48
- 0.33
.0.49

ANP-Frarnatome ANP Inc
GNF-Global Nuclear Fuel - Americas
* KNF-Korea Nuclear Fuel Company*.
MNF-Mitsubishi Nuclear Fuel Co., Ltd
* WEC-Westinghouse Electric Corporation
The 30B cylinder is not currently authorized for shipment of 10 weight percent product; however, USEC
in a larger cylinder.
of lOweight percent product
would apply for regulatory approval for shipment
pr
.er..
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4.2.3.2.1.3 Heeled Cylinders
According to 10 CFR 110.2, Heels means 'small quantities of.natural, depleted or lowenriched uranium (to a maximum of 20.percent), in the: form of UF6 left in emptied transport
cylinders being returned to suppliers after delivery of the product.
Approximately fifty 30-inch heel cylinders are shipped to'vendors monthly for cleaning
and recertification or washing only. These cylinders have heel weights of less than 25 pounds...
The vendors are Westinghouse, Columbia, SC and Framatome, Richland, Washington. The 30inch heel cylinders. are shipped in an array of 25 cylinders per shipment.. Approximately 50
clean/recertified cylinders are received at the ACP monthly.
AC .:..

Table 4.2.3.2-3 summarizes the shipments of heel containers that are anticipated for the

ACP.
Table 4.2.3.2-3 Projected Annual Transportation Requirements-for Heels
Containers from the American Centrifuge Plant

.:.: ...

.:.Recipient

i-Heels .:

.,-...,

NP WEC.
Container Type

30B

Diameter (in.)

.30B
. 30.
30..
81
81
:26
26
- Steel
Steel
5,000 5,000
'25
.25.
300:
.300
0.50.5'.
0.05
0.05
2.88: 2.88

..-

Length (in.)--'
.
Minimum Volume (ft)
Material of Construction'
Maximum Net Weight (lb)
Containers per Shipment
Shipments per Year:
Maximum Curie Content 234 U
Maximum Curie Content 2 3 5U .
Maximum Curie Content 23_U

.

.

*ANP- Framatome ANP Inc

WEC -:Westinghouse Electric Corporation

4.2.3.2.1.4 United States Enrichment Corporation Inventory.
Eventually, United States Enrichment Corporation owned inventory may be relocated
from Paducah,.Kentucky and elsewhere to Piketon, Ohio; The number and.size of cylinders
shipped to the ACP will be highly dependent upon the business practices of the company, but are
considered to be bounded by the analysis.
.
.
.
4.2.3.2.1.5 Depleted Uranium-Hexafluoride

-.

..

According to 10 CFR 110.2, Depleted uranium .means uranium having'a percentage of
23'U less than the naturally occurring distribution of 235U found in natural uranium (less than
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0.711 weight percent 2351..). It will be produced from uranium isotope separation operations at
the ACP.
Approximately 2,000 (24,000 MT) cylinders of depleted UF6 would be filled annually for
a 7 million SWU plant. Some depleted UF 6 may be shipped to receivers of uranium product
noted above.
Depleted UF6 is stored'in steel cylinders until it can be processed in accordance with'the
disposal strategy established by USEC. As a*management measure, USEC manages depleted
UF 6 at the ACP in accordance with 40 CFR Part 266*and OAC 3745-266. No DUF shipments
are included in this assessment.
Section 3113(a) of the USEC PrivatizationAct requires DOE to accept LLW, including
depleted uranium that has been determined to be. LLW, for disposal upon the request andreimbursement of costs by a NRC uranium facility licensee. .DOE has stated in its EIS for the
conversion facilities to be built at the Portsmouth GDP and the Paducah GDP. that depleted
uranium transferred under this provision of law in the future, would most likely be in the form of
DUF6 , thus adding to the inventory of material needing conversion at a DUF 6 conversion facility.
DOE in its EIS stated that,."...it is reasonable to assume that the conversion facilities could be
operated longer than specified in the current plans in order. to convert this material" (DOE 2004).
4.2.3.2.1.6 Radioactive Waste
Operations will generate radioactive waste, which is included in the transportation
assessment. This waste will originate from general'maintenance activities, and refurbishment. It
will include both classified and unclassified waste as well as. mixed. waste. Radioactive and
radioactive mixed waste is containerized and labeled in accordance with applicable NRC, DOT,
EPA, and Ohio regulations aiid 'site ACP procedures. .Some general types of waste packaging
include, but are not limited to:
*

Solid Waste

5, 30, 55, or 110 gallon drums; small diameter containers

* Liquid Waste*.

polybottles; 5, 30, or 55 gallon drums.

* Corrosives, Acids

polybottles or polydrums

*

B-25 boxes or other similar boxes; various drums

Scrap Metal/DAW

In addition, 85- and 110-gallon overpacks may be used for appropriate: wastes and
leaking/damaged containers.
Off-reservation shipments of waste. are made only to licensed and/or permitted facilities
that have been approved by the USEC off-reservation waste facility audit-process and it is
confirmed that the waste meets the WAC of the receiving facility. For the purposes of analysis,
all unclassified radioactive.mixed waste is assumed to go to a commercial facility in Gainesville,.
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Florida; classified radioactive waste is shipped to the Nevada Test Site' (NTS); 'and unclassified
radioactive waste is shipped'to a commercial facility at Clive, Utah.
Table 4.2.3.2-4 summarizes the shipments of operational LLW that are anticipated for the
ACP. The activity fractions. for. the source term for LLW in 55-gallon drums are taken from
NUREG-1790. These ivalues-were scaled for the B-25 boxes.
Table 4.2.3.24 Projected Annual Transp6rtation Requirements for Containers of
Low-Level Radioactive Waste from 'the American Centrifuge Plant'
v

ca

.

LowLeel

;:
;w 1-.i~
-s.aLow Level Waste'
Unclassified
Mixed '
ClaMs'sified
evada
CIeU`.
'f~ S~~&* Gainesville,
FL
NV V
B-25
55 gal '
55 gal
48X72
24
24
- 35
35
A
.48

.

.

'..

Ce

1te~m,-

i

-

Container Type
Diameter (in.)
Minimum Volume(f')
Material of Construction
Containers per.Shipment
Shipments per Year

.

7.3

.-.:-7.3

-'

:

-

..Steel
18

-.

.9.

-

.

.

..

.Steel

.144
4

'

0.0033'

96
'Steel
.
.16
:
9

23 5U

Content
Content2'U':
Content 2 38 U
Cofitent 23-'Th.

- 0.0002
0.0033'.
0.0002

0.0020'
0.0002
0;00002'''. 0.0003
: 0.0429
0.0033
0.0020
0.0002' .

Maximum Curie Content 234Th

0.0033.

0.0033

'0.0033

0.0033

__
.

-

0.0033

Curie
Curie
Curie
Curie

Maximum Curie Content
.

-

Maximum Curie Content 34U
Maximum
Maximum
Maximum
Maximum

!,

.

.

Length (in.)' -_ -

_

_
Pa_

_

__--_:_

0'.00002'

.0.0429.

'0.0429

-_

-

'

0.0429
429_

_ts _ _ srt_

_

-Includes both operational and annual relurbishinent waste
i

. I
.

.

I-

..

. .

.

4.2.3.2.1.7 Decontamination and Decomnuissioning
Radioactive and hazardous wastes produced during cleanup of buildings, refurbishment,
and during decontamination and decommissioning (D&D) of the ACP will be collected, handled,
and disposed of i accordance with regulations appli6able to the ACP at the time. These wastes
will ultimately be transported to and disposed.of in licensed or-other authorized radioactive or
hazardous waste disposal facilities. All classified (radio'active and non-radioactive)' cleanup
waste is assumed to be shipped to the Nevada Test site. Unclassified solid radioactive D&D
waste will go to the Envirocare facility in Clive, 'Utah amid'liquid radioactive waste'is assumed to
be processed and disposed at.DSSI, Kingston, TN. Table 4.2.3.2-5 summarizes the shipments of
D&D low-level radioactive waste that. are 'anticipated for the ACP' 'The numb'er of shipments
shown is the estimated total for the'D&D activity. :
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Table 4.2.3.2-5 Projected Transportation Requirements for Containers of
Decontamination and Decommissioning Low-Level Radioactive Waste
from the American Centrifuge Plant
Wastea

D&D

C.assifed
Nevada'Test Site,

Item
: .;

- :;

: :-.:.'

Container Type
Diameter (in.)
Length (in.)
Minimum Volume (ftJ)
Material of Construction
Containers per Shipment
.
Shipments
Maximum Curie Content 234U
.
Maximum Curie Content 235
2
36
Maximum'Curie Content U..
Maximum Curie Content 238U.
Maximum Curie Content 231 Th
Maximum Curie Content Th
Maximum Curie Content

234mPa

-'Liquid

JiicassifiedP
l.v. U

B-25
48x72

Kingston, .
TN'...
CssT
55 gal
24.

48

35

48

7.3
Steel

96
Steel

60

8

: - -NV:

.

.:

96
Steel
.
8
.
5,100
0.0429
0.0020X.
0.0003
0.0429 0.0020
. 0.0429 '
0.0429

'

10
0.0033
.0.0002_
0.00002
0.0033
0.0002
0.0033

B-25
48x72

105
0.0429
. 0.0020
0.0003
.0.0429
.0.0020
0.0429

0.0033

.

0.0429

' Includes 300 shipments of GCEP Accelerated Cleanup waste to NTS.

4.2.3.2.1.8 Analysis of Impacts of Transportation of Radiological Materials
For this analysis, the transportation-related risks are assessed. for both the cargo and noncargo related impacts. Cargo-related risks arise from the radiological nature of the shipments.
These risks are due to exposure :to ionizing radiation,. which occurs during incident free
transportation and during'accidents. Non-cargo related impacts are evaluated as discussed for
the construction related transportation . In order to assess these impacts, several transportation
parameters must be quantified. The impact assessment uses the following information:
* The nature of the radioactive materials.being transported
* The origin and destination of each type.of radioactive material
* The amount of material in each shipment
* The mode of shipment truck or rail. (truck is assumed for all shipments)
* The route to be used

4-22

.

EnvironmentalReportforthe American Centfifuge Plant

'Revision 4

4.2.3.2.1.8.1 Radioactive Material Description
The radioactive materials transported-to and from the proposed ACP are subject to both
NRC (10 CFR Part 71) and DOT (49 CFR Parts .171-173) shipping regulations. Shipments'can
be transported in Type A shipping containers'. The enriched product -can be shipped in Type A
containers but requires an overpack surrounding the shipping container..Several different types
of radioactive materials are proposed for 'shipment. Table 4.2.3.2-6 summarizes the radionuclide
maximum curie content of the containers proposed for the shipment of feed, product; heels, and
waste. The relevant specifications for the containers :are shown in Tables 4.2.3.24. through 5.
The radionuclide data and shipping container characteristics are used as input into RADTRAN
.5.5.

.

,

"

'

,'

''

"

''

i

'"

Table 4.2.3.2-6 Content of the Transportation Containers Proposed for Use by the
American Centrifuge Plant .
....
.

..

:,.;:,-.

..

e ..

-. :

..

HA.;

.''Teed
F-, Material ...

¢

'

s8

. . . . ->,. . -.. . ..- .
. ho :-w> t
- :v

234u

U

.

23&U

23 ITh

234Th2.86

.

.

.

.;:. . . ,;:

Ejhd:.I ":En'riched-' , .; ::;;
'
-Uranium ..:Meels'
''<'' :''"'

:-.,:

uclide'
¢

,.Product

.......

Natural
-

-.

Enrich'ed"
uranium

-Uranium' as
eUF 6 .. ,t.

;--

.10%.

j. A.;,

..

a

.soe

.,

..

i!:
...

A@ ,.F;

. "il ..!:'.30B:-I; ':I' " .:3OB";
'25,
"'48XJV. '48Y..". -30B -".]
" GiV-I1`0_
1.98
1.98
4.68 - -4.68
' 10.48'
. 0.5 - 0.0033 0;0429
0.14 - 0.14 -0.16
10.16.
' 0.33 .. 0.05 j 0.0002 0.0020
0.006 - 0.006.
0.013
, 0.013 ' . . 0.042
-0.013' 0.00002 .0.0003
* 0.51*
:2.88. .0.0033 0.0429'
. 0.49
'2.86
2.86
0.51
0.14
0.14 '
.0.16
. 0.33 . . 0.05
0.0002 .0.0020
2.86
0.51. '
0.51 , ' 0.49 -- .2.88 '0.0033 . 0.0429
'22.86
.86
'0.51
' ' 0.51
. 0.49 1 2.88
0.0033 0.0429
.

__

'.

__

I

Assumes uranium daughters in equilibrium with parent.

Table 42.3.2-7 summarizes the direct radiation .urrouhding the shipping containers
based on measurements made by USEC except for the dose rate for waste containers, which -is
taken from DOE 2002.
I .
.. Table 4.2.3.2-7 Direct Radiation Surrounding Shipping.Containers

, Item
' .. :

..Feed Mate
' Prod uct Aleels
Waste
,5,.
.: .5
.; ....-.
;. .. . k..,=
., ,
48X '48Y, 30B
30B '
30B iB-25

Direct Radiation at
1 meter (mrem/h)
Dose at Cab of
Truck (mremnlh) ..

0.7

0.7

0.7
,

0.5

0.5

.0.4

0.4

0.1

0.1

1

.,

I

.
0.1
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4.2.3.2.1.8.2 Transportation Routes
This section presents the various shipping routes for the radioactive material to and from
the ACP. TRAGIS (ORNL 2003).was used to generate the routing-information. Table 4.2.3.2-8
presents a matrix of the shippingorigins, and destinations for the various radioactive materials
along with the anticipated number of annual trips.
Table 4.2.3.2-8 Routes and Annual Number of Trips for Radioactive Shipments Evaluated
for the American Centrifuge Plant

I
Route

Feed

_.._._

ACP to CliveUT

.

Was'te

Product .Heels

.__. _ -: _ _ _ _ _ _ _ _ _- _ _ , - _, _. _ M a t er i al
Port Hope ON to ACP
550 ._.:
Metropolis IL to ACP
550 ._._.
Wilrnington DE to ACP .
200a
ACP to Richland WA
,
ACP to Wilmington NC,
ACP to Columbia SC .
...
,
ACP to Seattle WA
.
.
ACP to Nevada.Test Site
ACP to Gainesville FL .
.
ACP to Oak Ridge
_

,

.

_ _., ..
_.

_

300.
400 '
350

._,_,_.
. ..

.300:
_D

300.

._._._
.

5,104c
13
10-

.5

' Port of Entry for Shipments unde the HEU Program
b Port used for shipment to Korea and Japan
IInclude 4,800 shipments of D&D waste and 300 shipments of GCEP cleanup waste
d D&D waste

For this assessment, only truck shipments were assumed. TRAGIS generates routing
distance, population density within 0.5 mi-(80 m) of the'route, and the number of rest stops and
stops for State inspections. Table 4.2.3.2-9 presents the output from TRAGIS 'to be used in the.
transportation assessment, For Port Hope, Ontario, an additional 150 miles of route distance and
an inspection stop was added to the TRAGIS output to account for that portion of the route
located in Canada.
The following routing restrictions were applied:.
* Highway Route Controlled Quantity preferred route with two drivers.
* Prohibit use of links prohibiting truck use.

* Prohibit use of ferry crossing; prohibit use of roads with hazardous materials
prohibition. Prohibit use of roads with radioactive materials prohibition.

.
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Table 4.2.3.2-9 Route Specific Information Used to Model Radiological Impacts for the
American Centrifuge Plant
* . .:V.

TRAGIS:
J6
Node
..
.-

361100209

171100548

101100084
.
531100182

-r

Facility>
.

. ..

-

.. :

:.

Dimr'Stop'

-'-

..

-

:

Ins

ctionJie
.. , ..- ..

.

.UF 6 Conversion'Facility,
Port Hope, Ontario,
'Canada
. C
Fai tRural
UF6 Conversion Facility,
Metropolis, IL.
._
._._._._Urban
: EU Program Enriched
Uraniumimnported
through Wilmington, DE ._

6

2

Suburban

.

.

8

Rural'
Suburban

Fuel Fabrication Facili4,'42
.ini.o.CUrban

451100227 'Fd
4510el7

451

531100068

531100182

451100227

491100054
.
321100087

121100144

471100198

Fabrication Facility,

.

Overseas Fuel Fabrication
Facilities, exported
through Seattle, WA
Heeled Containei
Recovery Facility,
.Richland, WA .

1I

5- "

Columbia, SC
O
F

9

10
.

.9

-

'8
.

Heeled Container
Recovery Facility,
Columbia, AC
Unclassified Low-Level .
Radioactive Waste .
Disposal Site, CliveUT
Classified & Cleanup

.
.

.

.

Low-Level Radioactive
8
Waste Disposal Site,
Nevada Test SitenNV56_____
Mixed Low-Level
.

.

Suburban

Radioactive; Waste
7
Disposal Site,
Gainesville, FL
Low-Level Liquid
Radioactive Waste TSDF '
2
Site; Kingston;TN
._._-_.'.

.
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5788.8

47.5

Suburban

2546
21

9
.5568.9

Rural
Suburban,
*Urban

262.4
206.2

45.6
950.5

.

..

Rural
'Suburban
-Urban .'

18.9.
.:2007
462.2
64.4

Rural
Suburban
Urban

1945.5

"

. 406 .
37.8

'.

Rural

.

Suburban
Urban

'383.8

3

.5958
2.
.772.6

.

341.3

.

323.6
37.4.

.

50.6
881.5

406
37.8:

.

Rural
Suburban
Urban .

.

5678.

'

Rrl14.

'7'

.9

.

329.5
249.4::

' 262.4
206.2
18.9

.
.

'53.5730.4

Rural
Suburban
Urban

.

.6

344.3
191

11

.

5

_____

54.4
790.4
6329.5

. .28.6

Rural
371100416

.

'284.4
243.85
30.

11

.

rat .
uelFa
ion
9
._._._-_Urban

.

.

.

2
._._Urban.

, -.'erT
density -

:.i-,

..

Rural
-Suburban
Urban

5

to' . Dance:.

peole

Type

2

.67.7

::;
.

i.nk.

3

Fuel Fabrication Facility,
bF

r-'ie...:.

'
.

28.2
772.6
5788.8
- 45.6.
950.5
5898.7

.

1510
.

.

1823.9
56.2

5898.7
28.5
830.6
6005.6

.
.

28.8
804
5935.1
27.8
818.8

6229.5..

Rural

543.9

39.1

Suburban

322.7

866.7

22.6 '
217.7140.8 .
10.2

5970
54.4
760.8
5348.7

Urban'
Rural
1
Suburban
._._Urban

.-

I

.. XL_
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4.2.3.2.1.8.3 RADTRAN 5.5 Parameters
The RADTRAN 5.5 computer code'was used to estimate the impacts of the radioactive
material shipments. The potential impacts include health effects from the exposure to emissions
from trucks, fatalities from truck accidents, health effects from incident-free direct radiation' to
crew and surrounding populations along the, transportation routes, and health effects from the
release of radioactive material in transportation accidents. RADTRAN 5.5 models round trip
travel; therefore, the mileages input to*RADTRAN 5.5 are doubled by the. program. This-is
because in most cases, the vehicles used to haul radioactive materials are dedicated to the task
and do not necessarily pick up return loads for other customers.
Accident Parameters
The amount of radioactive material released from a transportation accident depends on
the packaging of the material and the severity of the accident. A' method widely used to
characterize the potential severity of transportation accidents is described in NUREG-0170
(NRC, 1977) and is also presented in DOE 2002. The method divides the spectrum of accident
severities into eight categories with each category being subdivided into rural, suburban, and
urban zones containing the fraction of occurrence ofthe severity cla'ss within each zone.
Table 4.2.3.2-10 presents the fractional occurrences for accidents as established by the.
NRC NUREG-0170 (NRC 1977). ' Once the frequencies of the accidents are generated, the
fractions controlling the amount that is airborne and respirable are required. These fractions are
comprised of three additional 'fractions:
* The package release fraction,
* The fraction of material released that becomes airborne, and
* The fraction that is airborne, which is respirable.
Table 4.23.2-10 Fractional Occurrence of Accidents by Severity Category and
Population Density Zone
Severity:
Fractional
Category', -. Occur rence'
'__aO
uee
I
0.55
II
0.36
III
0.07
IV
:
0.016
V
0'0028
VI
0.0011
VII
0.000085
VIII
0.000015

'

Fractional Occurrenc~e by:
Pouato
en
Ub
oe
Rural
Siiburarban
rban.,
0.1
0.1
0.8.
0.1.
0.1
.0.8.
0.3
0.4
0.3
0.3
0.4 0.3
0.5
0.3
0.2'
0.7
0.2
'0.1
0.8
0.1
0.1
0.9 '
0.05
0.05
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These fractions were extracted from NUREG-0170.and are shown in Table 4.2.3.2-11 for
a Type A package. It is assumed that any release from the package becomes airborne and that it
is all respirable. These values are considered to be conservative because of the lack of data .on
package failure under severe conditions (DOE 2002).'
Table 4.2.3.2-11 Package Release Fractions from NUREG-0170
:.-.
'Aero""o61
- Releasera ion
Fra
Typ eA Package.:

Severity.
Category
I
*III
.

. IV
' V
VI
..
IV
I
VIII

'

. 0.01
0.1
1
1 . ' .
1
1
1

1
1
1
1
1
1
1

Respirable.:' .
Faction

1

.

'
.

1
1
1'
1
1
1

.

Travel Parameters
To evaluate incident-free impacts, other input .parameters.that affect-the exposure
duration to the public and crew are required. Table 4;2.3.2-12 presents these input parameters'
including the following:

I.-~--'

* The speed of the vehicle,
* Size of crew,
* Amount of time the package is stopped for driver rest or State inspections, and
*

m

Population on adjacent traffic lanes.'

The RADTRAN 5.5 input parameters in Table.4.2.3.2-12 were reset to default values for
inputs not otherwise defined:
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Table 4.2.3.2-12 Input Parameters for RADTRAN 5.5
Item-

Link Type

Parameter.

Rural
Suburban
'Urban
Rural
Suburban'
Urban'.

530
760
2,400
55
25 .
15
2

Traffic Volume (vehicles/hr)

Vehicle Speed (mph)

.

.

Number of People in Adjacent

V ehicle
Size of Crew
Distance to Package (f)

Source:'
Table 6.15 in DOE 2002

Table 6.11 in DOE 2002
-_:
DOE 2002.

______

RADTRAN 5.5 default
_value
10.2 .
Table 6.3 in DOE 2002
RADTRAN 5.5 default
2
value
RADTRAN 5.5 default
10
.
value
RADTRAN 5.5 default
1
value
25
Table 6.19 in DOE 2002

._._._.
All'

Size of Loading Crew

A

Proximity of Loading Crew (ft)
Time to Load (hr)
Number of People Exposed at Rest

All
All

___________

.

Stop__

_ __ _ _ __ _ _

Exposure Distance at Rest Stop (ft)
Time at Rest Stop (hr/mi)
Time at Inspection Stop (hr/mi)
Exposure Distance at Inspection

65.5
0.0148a
0.0148a

All
All
All

Station (ft)

..

Number of People Exposed at
Inspection Stop
..
Vehicle Emission Rate
2
(fatalities/mi/1 person/mi )

Vehicle Accident (fatalities/mi)'

Table 6.19 in DOE 2002
Table 6.19 in DOE 2002
. Table 6.19 in DOE 2002
ANIEAD/TN-1 12 p. 5-

All

15..
2

RADTRAN 5.5 default.
value
Table 6.41ofDOE*.

1.42x10 4

Table 6.39 of DOE

.
.
All

.

'All

..

_____2002'c

'Stop times are calculated for the entire route using this rate and distributed evenly over all stops;
bFor Type VHIB truck
'Mean Rate for Interstate Travel
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RADTRAN 5.5 Results

Tables 4.2.3.2-13 through 4.2.3.2-15 present the results by route and type of material
being transported for one year. Table 4.2.3.2-13 presents the non-radiological impacts.from the
shipment of radioactive material. Included is the estimated potential impact in terms of latent
cancer fatalities (LCFs) from the -vehicle ernissions.and faialities resulting from traffic accidents.
Table 4.2.3.2-14 presents the radiological impacts iin terms of LCFs from incident-free transport..
Incident-free transport represents the transport of the radioactive shipment without a release from
the shipment. Table 4.2.3.2-15 presents the. radiological impacis from accidents during these
shipments. Accident results include the impact (risk per year) from various accident scenarios
that potentially could occur during the transport of the radioactive material. The results are
presented in terms.ofrisk. Note that in each table, the impacts from the transportation of GCEP
Cleanup and D&D radiological materials are shown in the last-four rows. These represent total
shipping and not annual shipments. Also note that the impacts from stops have been summed for
each type of stop: rest stop and inspection stop. Exposures for individual stops can be calculated
by dividing the impacts by the number of stops in Table 4.2.3.2-9 for each route.
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Table 4.2.3.2-13 Non-radiological Fatalities from Truck Transportation of Radioactive
Materials (Annual Shipments)

Port Hope, ON

- ccupational
. Non-occupational
Norial.f Acci'dent
Ndrm
Acident
LCFs:- Fatalities: LCFs .
Fatalities
3
I.33x1O-3. 9.26 xlIO
2.95 xlO-'
3.27 x10 2

Metropolis, IL.

8.08x10 4

1.04 xO12

1.63 xl(O'

3.68 xl0' 2

Wilmington, DE.'' 3.27 x10 4

3.83 xIO'3

1.09 xlO 1

1.35 xlO-2

3

2.97 x10 2

2.37 x101

1.05 xlIO'

5.34 x1O3

1.50 x10'

1.88 x10' 2

1.99 x10'

2i.77 x0IO

Material

Route!

Feed Mateiayl indType
Feed Material in Type 48Y8X4
Cylinder

Feed Materal in Type 30A

Cylinder
Product in Type 30A
Cylinder

Richiand, WA'
..

_._.

Cyl
er
Cylinder____

Columbia, SC

ProductinTYe30A
T

..

Wilmington, NC

Cylinder.__

Ctlin

1.93 x10

4.59 x104
9.13 x104
_

7.86.xl0
_

_

_

_

Seattle, WA'.

4.77 x10 4

7.20 x1O' 3

7.80 x1IY 2

2.54 x16 2

Seattle, WA

5.11 x104

7.71 xiO'3

8.35 xIO-2

2.72 xIO' 2

3

2.97 x10-2

2.37 xlO'

1.05 xlO'

Columbia, SC

'3.93 x104

5.34 xi03

1.29 xOj'1

1.88 x10'2

Nevada Test Site,
NV_____

5.48x10 5

8.37 x104

8.66 xlO-3

2.96 x10 3

Clive, UT

4.53 x10 5

6.93 x10 4

6.36 x10 3

2.45 xIO-3

2.35 x10'3

4.27 x104

ore

Cylinder to Korea__________

Ctlin Type
Cylinder to Japan
Heel n Type 30A

_

____

:

____

Richland, WA

x

Cylinder_____

Heels in Type 30A
Cylinder____
Classified/Refurbishment
Waste in 55-Gallon Drumns
nlses
Boxes

n

_____

Mixed Waste in 55-Gallon
D rums

Gainesville, EL'
_

_

_

_

_

_

9.57 x104
_

_

_

1.21 xlO
_

_

_

*::..''Total
TrnsportionforRe frbishment and D&DPha e
Classified Solid Waste
Nevada Test Site,
2.92 Xl0 2
3.72 x104
4.62 x10+
from D&D in B-25 Boxes

_

_

.

;..

_

1.31 x104

.NV_______

Unclassified Solid Waste
from D&D in B-25 Boxes
Liquid Waste from D&D in
55!-gallon Drums

Solid Waste from GCEP
Cleaiup in B-25 Boxes

0

Clive, UT
.

Kingston, TN

5.29 xi1
. 9.92 x104
9.92 x1.0;

8.09 x10' 3
7.42 x10-2
4
1.23
2.33 x10 3
.13 x10O .2885521'
7
_____

.Nevada Test Site,
NV

1.3x0
____________
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279x'

.8524

2.86 x10-2
4.33
x104
4.36x1e
____

986j0
___
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*Table 4.2.3.2-14 Risk of Latent Cancer Fatalities from Incident-Free Truck Transportation of
Radioactive Materials
_-:,Public

Mat ia ''Route'

.-ME1

.

Crew '

.

Feed Material in Type

Port Hope,

48X Cylinder
Feed Material in Type
48Y Cylinder

ON
Metropolis,
IL

Fdatilin
yer
30B Cylinder

Wlntn
DE

3.47x10-9

WA

2.23x10'9

CtinTe
Cylinder

9.35x10'9

Cylinder

.

1.43x103

6.20x10' 9

L23x1O

8.lOxiO 4

5-07x10"4

4.07x104

:1358xlO'

3.6OxlO
.

4.24x10 4
_

00-~2

2.02x10 4

_

2.93x1(Y

2.23x0 2

1.48x10 4

2.24xlO

.9.27xlO4

6.05x10 4

2.88x104

1.99x1O3

5:llxlVY

3.36xlO4

7.44x10 4

___

3.96x104

1.27x10 3

5.74xlO 5

4.60xl10

___

_____

2.60xlO'9

Columbia,

3.92x10 4 ' 3.94x10 5
_

2.98x10

9

2.19x10 4

___

_

5.s45x1o 5

5.58x10

__

2.97x10

___

_

1.46x10 4 '.

T

_

_

3.84x104

8.65xlO4

______

3.71xlO-10

3.25x10 4

l.i6x10'5

9.96xlO5s

4.48xlO-5

3.73x10 4

Seattle, WA *5.60xlO-'

2.14xlO4

1.75xlO-5

150x10 4 . 1.80x10 4 .' 3.60xlO-5

4.73x10 4

4.60x10 4

Product
Kore
Seattle, WA
Cylinder to Korea_________
Cylinder to'Japan

4

l.l9x10

____

2.23x10 9

Heelsin Type 30B

WA

Cylinder

WA

Heels inType 30B

Columbia,

Cylinder

SC

Classified/Refurbishment

Nevada Test

Waste in 55-Gal Drums

Site, NV.

ncassified Waste in B25 Boxes
Mixed Waste in 55-Gal
D rum s

2.60x10 9
-2.70xlO.

6.00x10

Classified Solid Waste
from D&D in B-25
Boxes
Unclassified Solid Waste

_

3.94xlO-5

l.20xl-

2

1.99x10 3

5.1 xl0-

3.36x10 4

7.44xl04

2.19x10 4

_

_

_

_

_

_

_

_

_

3.50x104

3-.14x1.

3.90xlO-

2.91x10 5

1.31xlO 4

1.61x10 4
2.96x10 5

1.16xl(-5
l.Ox1O4

9.58x1- 5
7.32xl04

1.32x10 4 . .7.22xio5
3.82xlO4 l.Olx10'

2.12xlO4
3.38xlO 5

_

_

_

*

_

_

_

_

_

_

an D&D'PhasR

..

_

5

_

1.43x10 4

,*'TotalTransortatnfor'Rcuishmle'n
I

_

_

_

_

_

_

.7A.

,,

2.89xlO-7

.
L.04xl0'- 7.50x10- 3

6.73xO-2

8.37xlO-

1.93x1'0 2

1AOx10-2

6.35x10-9

1.87x104.

1.35x104

1;.12xlO-3

1.54ilO3

4.21x104

2.48x10 3

3.13xl05

1;27x10 4

7.99x10 4

'.3ix104

1.08x10 4

1.45 x104

_

__

_

__

Site, NV.

from D&D in B-25
Boxes.

Clive, UT

Liquid Waste from D&D

Kingston,

.

'l.50x10

in 55-Gal Drums

TN__

Solid Waste from GCEP
Clean inteB Boxes
CEP

Nevada Test'

Cleanup in B-25 Boxes

_

_

._____*

.5.40xlO-C'

6.05x10 4

______

5.79xio0
_

Clive, UT
Gainesville,
*

1.88xl043 -5.74xlO-5
___

FL
..' .''..'.

1

_

_

.ll~
3 61xlO-5

Site, NV

rlsl+A1DA5DATC
XS1s~as
eo1oT
1w~s1_r+lr
T- Tvs;sassT_ro
1VIC-jV1IAMuIU ZAPMuZu InUIVIUU41 ikuazu

_

_

_

_

4.69x10 4

6.52x1O-3

.

.X

_

_

4.21x10-3

_

_

5.23xlO

_

_

_

1.20xlO-3.

_

_

_

on Lfhe Maiximumn individual in-transit uose as caicuiatea Dy RAU.LIk1_.AIN

.

..

.

.

..

.

.

.

.

..

.

.

.

.

.

.

t

.

.

.

.

.

.

.
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_

8.73xlO-3

I

.

*

___

NC

',.- .

5

-6.88x1
._

Wilmmgton,

Product inType 30B

|.06xlO-3

|

.-

SC._

P der
u
Cylinder

1.43x10 4

______

IVA

Product in Type 30B

Re

-Ooa-Lin

I-V

II
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Table 4.2.3.2-15 Risk of Latent Cancer Fatalities from Accidents during Truck
Transportation of Radioactive Materials
:_

Material.

Route _ _ __ __ __ _

_ _ _

Feed48X
Material
inType
Cylide

_ _

_ _ _ _

Ground

_

_ __

Port Hope, ON

FeedFee
Material
inTypeX Metropolis, IL
Cylinde
Fee
M

linTe

30B Cylinder

Wilmnington, DE

of Exposure

Source
_ _ __

_ _

Inhaled

_ _

_ _ _ _

S ils

_ _

CtinTe

5.23x10

3.97 x10

5

2.74 x105

7.93 x10-12

1.66 x0

7

1.20 x10-5

1.07 x10 5

12
2.39 x10'0-2

8.66 x10- 7

7.03 xlIT'

1.92 x10- 7

Richlind, WA
_

ProductinTyper3B

Columbia, SC

ProductinTYPe3oB

Wilmington, NC

Cylinder

'_:

CRoudshepnde
Cl u sh n

7

_

_

.

18 x10 4

_

8.70 xI0

7

1.29 x104

_

_

_

_

_

_

_

_

1.37 x10"'1
_

_

5

_

_

_

_

_

_

_

_

13

7.43 X10*

5

1.48 x10-1

3.i9xio05

_

_

_

2.37 x10

1.02x10 4
_

_

3.70 x10

_

7.57 x105

_

5

4.61 x10
_

Cylinder

:_

Resuspend;

_

2.23 x10'i1
_

_

_

_

_

_

Seattle, WA

2.97 x107

Seattle, WA

2.46 x10 7

2.00 x10- 5

i.31 x10-5

3.90x10 12

Richland, WA

2.75 x104'

2.74 xI0 3

3.37 x10 5

1.12 xlo"

Classified/Reflrbishment

Columnbia, SC
Nevada Test Site,

4.2Lx.0- 5
l.6x104

2.76 x10-5
'4.39 x10 4

Waste in 55:Gal Drums

.3.l10x10 7
2 .5 6 1 0 w

NV______

Product in Type 30B
Cylinder to Korea

0_7

ProductinType3OB

2.48x10'

5

x205

2_48

1.63
4.85 xlO-2
485

___I63'I_

Cylinder to Japan_____

Heels~ in Type 30B
CylinTe
Heels in Type 30B
Cylinder

U s Wase

__

Clive, UT

25 B oxes__

_

Mixed Waste in 55-Gal

_

_

_

1.53
_

Gainesville, FL

Drums_

x10 9

_

_

_

_

_

5.90 xl0-

_

1.

1.27 x107
__

_

_

____

1.48

_

__

_

_______

xl0-7

_

_

_

1.52 x10 4

3.32 xIO-9'

4.65 xi0'2
' 1:02 xlO14
8.34 xlO4
_

_

_

_

_

_

_

2.34 xlO"s

_____

;~';'-.:'
Tmotal' Tr~n ttibn fr1efurbishinet'axi DED phas;
-.gift.
5
5
Classified Solid Waste
Nevada Test Site, 5.70 x10-7
4.47 xl0
8.28 x10- : 2.94 x1I0 1'
.:

from D&D in B-25SBoxes

NV

Unclassified Solid Waste
B-25

Clive, UT

Liquid Waste from D&D
in55-GalDrums
Solid Waste from GCEP

Kingston, TN
Nevada Test Site

from D&D in

Boxes____

Cleanup in B-25 Boxes

.___

________

9.43 x109

7.40xlO7
____

.37 x104
__________
.99

.NV

2.32 x10' 0
.56x104
_______

1.41 x10 4 2.79x10

3.15 x10-8
5.17x10

4.86 x1013
1~
9.93 x10-ls

________

4.2.3.2.1.9 Analysis of Impacts of Transportation of Chemical Materials
Chemical hazards do not pose cargo-related risks to humans during routine (nonaccident) transportation-related operations. Transportation operations are generally well
regulated with respect to packaging, such that small. spills or seepages during routine transport
are kept to a minimum. With respect to chemical hazards, the cargo-related impacts to human
health during transportation would be caused by exposure occurring as a result of container
failure and chemical release during an accident. Therefore, chemical risks are assessed for cargorelated transportation accidents. The potential release, transport, and dispersion of chemicals into
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the environment and the subsequent exposure of people primarily through inhalation exposure
constitute the chemical risk'from transportation-related accidents.
Releasing UF6 to the atmosphere would result in the formation of hydrofluoric acid and
uranyl fluoride from the reaction of UF6 with. moisture in the atmosphere. Both compounds are
toxic to humans. The risks could be either acute or latent and the severity of the immediate health
effects depend on the toxicity and exposure concentration of the specific chemical(s) released.
The severity of the acute health effects could range from slight irritation to fatality. for the
exposed individuals. .Neither the uranium 'compounds nor' HF are carcinogens or suspected
carcinogens. Therefore, latent cancer incidences and fatalities from chemical exposure'are not '
expected'anid not assessed for potential accidents. ':
'
'ot
e
DOE analyzed the chemical impacts from the transportation of .UF6 cylinders-from the'
East Tennessee Technology Park (ETTP) to the Portsmouth and'Paducah GDPs (ANL .200 1).
These results were used to estimate the chemical impacts associated with the proposed ACP.
The ETTP study considered two potential health effects endpoints: 1) adverse effects and 2)
irreversible advers6'effects. Potential adverse effects range from mild and transient effectssuch as respiratory irritation, redness of the eyes, and skin rash- to more serious and potentially
irreversible effects. Potential irreversible adverse, effects are defined as effects that generally
occur at higher concentrations and are permanent in nature -. including death, impaired organ
function (such as damaged central nervous system or lungs), and other effects. that may impair
everyday functions. In the ETTP study, it was assumed that for. uranium compounds, an intake
of 10 mg or more would cause potential adverse effects and an intake of 30 mg or more would
cause potential irreversible adverse effects. For HF in the ETTP study, potential adverse effects.
levels were assumed to occur at. levels that correspond to Emergency Response Planning
Guideline No. 1 (ERPG-1) or equivalent levels,'and potential irreversible, adverse effects levels
were assumed to occur at levels that correspond to ERPG-2 or equivalent levels.
Since DOE postulated a hypothetical accident that could occur at any location,'the results
in the ETTP Transportation study are'applicable to the ACP because the chemical impacts would
not vary with: 1) 'the shipping route, .2) the amount of enrichineit '(uranium content of DUF
containers were used to bound'analysis), and .3) -similar shipping containers. DOE evaluated
chemical impacts to rural (15 persons/mi 2 ), suburbani (1,798. persons/mi 2 ), 'and urban (4,018
persons/mi 2 ) areas. Chemical.impacts are only dependent on the'amount'of uranium or UF6 in the
container.
The accident consequence assessment for chemical impacts assumes that an accident of
the highest severity! category (Category :VI) has occurred. The consequences, 'in terms of
adverse affects -and irreversible adverse effects for chemical'impacts,. were calculated for both
exposed populations and individuals in the 'vicinity'of an accident. Table 4.2.3.2-16, which is
adapted from ANL 2001, presents the chemical consequences to the population from severe
accidents involving shipment 'of 'depleted ULF6.'
The potential ' transportation chemical
consequences of an accident involving U1F6 'either traveling to or from'the'ACP are believed to be
bounded by those shown in Table 4.2.3.2-16. -The results 'show that while adverse chemical
impacts would be high, few individuals would experience irreversible' adverse health effects and
less than one death would be expected.
.
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Table 4.2.3.2-16 Potential Chemical Consequences to the Population from Severe
Accidents Involving Shipment of Depleted UF6 Cylinders1
Type of HealthEffect.
Adverse (persons)
Irreversible

Neutral Weather Conditions. l Stable Weathers Conditionsf.
Rural Suburban UrbanW Rural. Suburban.- Urba;
0
2
4
6 '
760
1,700
0
1l
2'
0
.
1'
3'

p~ersons)
National average population, densities. were used for the accident consequence. assessment,
corresponding to densities of 6 persons/lan2 , 719 persons/m 2 ,. and 1,600 persons/km2 for rural,
suburban, and urban zones, respectively. Potential impacts were estimated for the population within a:50mi (80-kin) radius, assuming a uniform population density for each zone.
2 It is important to note that the urban population density generally applies to relatively small urbanized
area - very few, if any, urban areas have a population density as high as 1,600 persons/km 2 extending as
far as 50 mr. That urban population density corresponds to approximately 32 million people within the
50-mi radius, well in excess of the total populations along the routes considered in this assessment
3 Potential for irreversible adverse effects from chemical.exposures. Exposure to HF or uranium
compounds is estimated in AN1L 2001 to result in fatality of approximately. 1% or less of those persons
experiencing irreversible adverse effects.
Source: Adapted from ANL 2001.

4.2.3.2.2 Non-Radioactive Material Transportation'
Non-radioactive materials, including non-radioactive waste and non-regulated radioactive
waste; are expected to be produced .by the ACP'and include operational supplies such as
chemicals and gases, proper products, fuel, laundry services as well as waste from'.general
maintenance activities, sanitary and industrial waste and construction/demolition debris. Waste
packaged for off-site shipment are . packaged, 'labeled, and manifested in accordance with
applicable State, Federal, DOT, NRC,: EPA requirements, and' ACP procedures. Packages are
inspected prior to shipment, as appropriate; to verify compliance with applicable packaging and
transportation requirements. '
4.2.3.2.2.1 Off-reservation Waste Shipments
Waste is containerized and labeled in accordance with applicable EPA, NRC, and DOT
regulations, and plant procedures. Some general types of waste packaging include, but are not
limited to:
*

Solid Waste

5-, 30-, 55-, or i 10-gallon drums; small diameter containers

*

Liquid Waste

*

Corrosives, Acids

.

In addition;. 85- and
leaking/damaged containers.

polybottles; 5-, 30-, or 55-gallon drums
polybottles or polydrums
10-gallon overpacks may be used for appropriate wastes and
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Off-reservation shipments of waste are made to facilities' that have appropriate permits
and/or licenses and have been approved by USEC through an audit process. Prior to offreservation shipment, waste is confirmed to meet the WAC of the TSDRF. Major waste types
are projected in Table 4.2.3.2-17. USEC-approved TSDRF destinations for waste are
summarized as follows:
* Perma-Fix of Florida, Inc. (Low Level Mixed Waste and RCRA)
Gainesville, Florida
• Pike Sanitation Landfill
Waverly, Ohio
a Nevada Test Site (unregulated Classified Waste)
Mercury, NV

.

Other off-reservation waste processors/recycling services may also be used. For the
purposes of evaluating impacts, cleaned empty cylinders are.' considered with non-radioactive'
shipments (cylinders containing heels were evaluated as radioactive shipments, see Section4.2.3.2.1.3).
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Table 4.2.3.2-17 Projections of Waste Quantities for Major Waste Types
at the American Centrifuge Plant
' Waste-Type;:

Amount

.

Construction/Refurbishment
Sanitary/Industrial

1,400

.
General maintenance and ACP materials.
Manufacturing/Assembly/Operations
Packing material, paper
Manufacturing/Assembly - Sanitary/Industrial
Paper, office waste

400

Operations - Sanitary/Industrial

General maintenance, facility materials,'laboratory1
Operations - RCRA
General maintenance, facility materials, laboratory

110
400

Operations - Mixed RCRA
Classified Waste - LLRW

920
.600

Empty Cylinders

12,000

Materials/Operational - LLRW

300,000

GCEP Accelerated Cleanup Waste - LLRW
'100

GCEP Accelerated Cleanup Waste - Recyclables
Refurbishment Waste

-

LLRW

Refurbishment Waste

-

RCRA

Destination Trips Miles-.

Tons

Pike Landfill 100

6,000
.

500
500
500

Refurbishment Waste - Recyclables

4.4.

4

835

Tons

Pike Landfill 96'

4.4

Tons'

Pike Landfill 52

4.4

Cubic ft Gainesville

Cubic ft Gainesville

4

835

Cubic ft Gainesville

4

835
2,085

Cubic ft Nevada Test
Site
Each

General Maintenance and Maintenance

GCEP Accelerated Cleanup Waste- RCRA

Units

Wilmington, 200
DE

490

Cubic ft Nevada Test
Site
Nevada Test22
Cubic ftSi
22

2,085

Cubic ft Gainesville

4

'835'

Cubic ft

8

508

Cubic ft Nevada Test
Site'

1

2,085

Cubic ft Gainesville

4

835

2

508

Cubic ft.

AERC

AERC

2,085

4.2.3.2.3.2 Operational Supplies
Routine shipments of operational supplies will be needed to operate the ACP. In order to
estimate the impacts of transporting these supplies, current' delivery activities at the Portsmouth
GDP were assessed and result in the estimates in Table 4.2.3.2-18. All supplies, are assumed to
originate within 50 miles of the ACP.
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Table 4.2.3.2-18 Projected Shipments of Routine Operational Supplies to the
American Centrifuge Plant - '
*
Item
.
Bottled Gas
Oil and grease
Paper products/office
supplies
Laundry
Sanitation service

requency Truckloads
Monthly
3.3
*:. I
.; . .
Monthly
Monthly
Bi-weekly.
Weekly'

1

.I
'1'
1'

4;2.3.2.3.2 Non-Radioactive Material TransportationImpacts
The cargo health impacts of non-radioactive waste and recyclables transportations are not,
evaluated since. all shipments are made in accordance. with applicable shipping regulations,
which are intended to assure the impacts of such shipments are within acceptable bounds. Noncargo transportation impacts are for one-way, trips.. Travel for non-cargo impacts use national I
traffic accident rates taken from Tables 6-38 and 6-39:ofDOE 2002. Travel in'Ohio uses the
Ohio rate. Wilmington, DE is the surrogate port. for shipments of empty cylindersto. Russia;
Piketon is modeled using rural statistics for the area by modeling a nearby city (Jackson,- OH)
and setting the non-rural travel percentage to 0.01 'percent. Population densities are determined
using TRAGIS routing software from ORNL: Non-cargo impacts.are evaluated in Table 4.2.3.219.
-Table 4.2;3.2-19 Non-Cargo Impacts
Noe

TR..

.*

.pats.

.

S.,

-

391100548 Pike Landfill

2.33x10'.

9.20 k

121100144

5.79x10 2

2.42xio-3

Gainesville, FL

:

321100087 Nevada Test Site
.101100084 Wilmington,DE.
.391100548 Piketon Region

.

.

5 .6 8.67x10''
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4.3 Geology, Soils, and Seismicity Impacts
Geology and soils analysis considers a ROI that includes the proposed ACP as well as the
rest of the DOE reservation. Impacts to these resource areas were determined by assessing
potential changes in existing geology and soils that could result from refurbishment and
construction activities and operations under each of the alternatives. The environmental analysis
is based on a 7 million SWU plant bounding the impacts of a 3.5 million SWU plant.
.

4.3.1 No Action Alternative
Under the. No Action Alternative, the commercial centrifuge project would not be
deployed at the DOE reservation in Piketon. USEC would. continue operations at PGDP to
produce and market uranium enrichment services to its domestic and foreign customers. United
States Enrichment Corporation. would continue to lease and operate existing facilities and
associated lands at the Piketon DOE reservation~and PGDP and.would have minimal impact on
soil and geological resources. No major new construction would be undertaken by United States
Enrichment Corporation. Therefore, soil and geological resources would not-be disturbed; Also,
the United States Enrichment Corporation's operating, hazardous.material handling, and waste
management practices would preclude the potential for contamination of soils.
No impacts to the geology of the DOE reservation in Piketon or PGDP is expected to
occur from the types of remedial activities and other environmental restoration actions that could
occur under the No Action Alternative (DOE 2004a, 'DOE 2004b).'
4.3.2 Paducah Gaseous Diffusion Plant Siting Alternative
Under this alternative, numerous process and support faicilities would' be constructed and
used for the commercial centrifuge project' at PGDP. Soil disturbance from project activities
would occur in construction lay-down areas, destroying the soil profile 'and leading to a possible
temporary increase in erosion due to storm water runoff and wind. Engineering controls and best
management and' construction practices would be. implemented .to minimiziethe extent of
excavation. Disturbed areas would.be controlled,.to the extent practicable, to minimize erosion
and sediment runoff These disturbances'would not uadverfsely affect'the long-term safe operation
of the plant or the PGDP DOE reservation..
Potential seismic inpacts. are entailed in the construction and operation of the commercial
centrifuge project at PGDP. The PGDP is adjacent to.the NMSZ, the locus of one of the highest
intensity earthquakes in North American history. The.USGS seismic hazard map (Frankel, A
2002) shows a peak acceleration of 0.25-0.30 gravity with a 10 percent probability of
exceedence in 50 years, or a return period of approximately 500 years. The USGS seismic
hazard maps also indicate a peak acceleration of 0.60-0.80 gravity with a 2 percent probability
of exceedence in 50 years, or a return period of approximately 2,500 years.
Little evidence exists concerning the behavior of the surficial geological materials or site
subsurface strata during recent earthquakes. However, PGDP has performed without damage or
interruption of operations since it's opening and no ground ruptures, sand boils, or subsidence
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has been observed at the site. During the winter of 1811-1812, four major earthquakes and 203
aftershocks occurred in the central Mississippi Valley. Since then, only 20 damaging earthquakes
have occurred in the Mississippi Valley (USEC-01).
No surface fault or part of a surface fault greater than 300 m (1,000 fl) has beendidentified
within 8 km (5 mi) of the site.. Several minor seismic tremors have been recorded at the site
since the early 1950s, the largest in 1962 measuring 5.5 on the Richter scale. 'However, -no
release of contaminants or structural failure has- ever occurred at the site because of seismic
activity (DOE 2002c).

:

.

-

4.3.3 Proposed Action
Refurbishment'
Under the Proposed Action, refurbishment of a number of existingstructures:will be
needed for deployment of the ACP in Piketori, Ohio. The project will use existing buildings 'in
the former GCEP that will be refurbished to accommodate the Proposed Action. No impacts are
anticipated on soil compaction, soil erosion, 'subsidence, landslides, or disruption of natural
drainage patterns due to refurbishment activities.:
Construction
Construction of two process buildings (each spanning approximately 304,000 ft2) and
support facilities and a number of cylimder yards (totaling approximately 2,268,400 ft 2)' and new.
roads and parking areas (totaling approximately 108,000 ft2) 'will'be constructed to meet
specified operational objectives of approximately' 7 million SWU annually;. For a'.3.5'million
SWU plant new process buildings will not be required, but some new. support facilities will be
constructed. The proposed area.:for construction involves Utban Land-Omulga Complex soiis,
which is a non-prime faland sdi Thie proposed construction areas were graded and improved
during the GCEP construction phase. and are associated with commercial and. industrial
operations historically conducted on the DOE reservation.
Soil disturbance from project activities Would occur in'construction lay-down areas,
altering the soil profile and leading to a possible temporary increase in erosion because of storm
water runoff and wind. Engineering cohtrols, best management ard construction practices would
be implemented to minimize the extent of excavation (Table 4.3.3-1). Disturbed areas will be
controlled, to the extent practicable, to minimize erosion and sediment.runoff using silt' fences,
temporary berms, etc., and would not adversely affect the short- or long-term safe operation of
the ACP or DOE reservation activities.
The process buildings will contain a'sealed reinforced concrete slab designed to support,
centrifuge machines and associated support equipmrent. The c6ncrete floor surface is sealed and
has a smooth troweled finish. Expansion joints'within' the concrete floor are constructed with
steel dowels to minimize differential settlemnen't at the joints. .The design of the floor is such that
any spills of liquids can be contained and cleaned up, limiting decontamination of areas to floor
surfaces..
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UF6 cylinder storage yards will be constructed for product and tails storage. USEC
manages depleted UF6 at the ACP in 'accordance with 40. CFR Part 266 and OAC 3745-266.
These storage yards will be located within the vicinity.of X-3356, X-3366 Product and Tails
Withdrawal Buildings, X-3346 Feed and Customer Services Building, X-3346A Feed and
Product Shipping and Receiving Building- and, will 'only store'solid UF6 . X-745H Cylinder
Storage Yard will be constructed northeast of theX-745G-2 Cylinder Storage Yard. Cylinder
storage yards will have flat airport-runway-quality concrete and sealed to preclude the pooling of
any liquids on the pad surface. The pad is designed so that spills of liquids can be promptly
contained and cleaned up, limiting decontamination of areas to the pad surfaces.-'
Prior to and in some cases during excavation, Health Physics/Industrial Hygiene (HP-IH)'
will conduct radiological surveys to determine if the excavation site is contaminated and, if so, to'
what extent.
HP-ill evaluates the excavation site, performs appropriate surveys, and if required
collects samples to' determine personnel protection requirem ents. The levels of contamination
found will dictate follow up activities (PPE,' control and disposal of excavated material, job
coverage, air sampling, etc.).. Work in the. area- is. controlled by the, appropriate 'permits
(Radiation Work Permit and Safety and Health Work Permit).
Management controls for'excavation areas are administered through procedure' and
Excavation/Surface Penetration Permits. HP-iH participates in the development -of the
Excavation/Surface Penetration Permit. (DOE 2005a).
Table 4.3.3-1 Earth Moved for Site Preparation
i
LI?'Yds;
;' Ydsi av
ated Remark'
E
F'acili
'"'''

'.

Site ireparati'n'-Yds earthpmoved per facilit:,

X-3003
X-3004

70,000'
70,000

17,500
17,500.

An estimated 143,200 yds of
earth will be placed in a

X-7727H

6,500 '

1,600

Borrow' area on the DOE

X-3346 Customer Service

6,800

.1,700

reservation for future use.

2,800
2,80Q

700
700

X-3034
X-3346Aw/runway

3,800
6,200

1,000
1,600

Cylinder Storage Yards

10,800

1,400

New Roads

2,500

';300

X-3356
X-3366

'

New Parking Areas
Power Ductbank System

Communications Duetbank

:

'

2,500

-

300

2,651
1488

.4,779

2,620

Systernm_

Total Yds earth movied:.

.

_

192,099.-
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Manufacturing
Centrifuge manufacturing and assembly operations are conducted in the .X-7725 facility
or other comparable site building. The manufacturing/assembly operations consist of the
manufacturing of centrifuge components, assembly and testing of sub-assemblies ' and
assemblies. The manufacturing/assembly'process will be an ongoing activity through- the
production of approximately 24,000 completed'centrifiiges and sufficient spares to operate a 7
million SWU per year plant. Each of the manufacturing/assembly areas'has multiple workstation
and equipment sets to allow for the production ofup to 16 machines per day.
Operations
*Theproposed project will involve the transfer of UF6 to and from cylinders, which causes
a potential for :an accidental release -of material within the process. buildings, the Feed and
Customer Services Building, and the'Product and Tails Withdrawal'Buildings. Procedures
prohibit 'cylinders containing liquid UF6 from being moved outside the Customer Service Area.
Therefore, no significant amount of liquid UF6 could be released outside the Customer Service
Area.

'

'

Accidental releases would be gaseous releases at cylinder connections. Relea'ses will
rapidly convert to solid U0 2F2 , which would be' collecte'd. Spills of hazaidouis materials on the
floors of any process area will be promptly isolated, contained, and cleafred up using available
spill response equipment (e.g., pigs, absorbent pads,' etc.) by trained, qualified emergency.
responders. Because the process building. and support-facilities 'floor. system consists of
troweled-surface and sealed concrete, in concert with immediate spill-cleanup response and areadecontamination protocols, hazardous material spills would not reach the underlying soils and
would, therefore, not affect. existing DOE reservation soils or~geology.
The cylinder storage yards are also .designed with thick, sealed concrete. Because
cylinders placed in the storage yards-contain solid UF6 material; there is 'no reasonable potential
for a liquid UF6 release. Spills of other liquids or of solid UF6 on the cylinder storage pads will
be promptly isolated, contained, and cleaned up using a'vailable spill response equipment.(e.g.,
pigs, absorbent, booms, etc.) by trained, qualified emergency responders. ..However, because the
concrete pads are designed to be flat (i.e.,- airpoit runway qualiy) and sealed, spill niaterials'
could be forced to travel over the pad surface to he nearest perimeter edge by wind or water.
To minimize any impacts to underlying perimeter pad soils, absorbent spill equipmentwill be promptly placed adjacent to the perimeter(s) to capture any liquid hazardous material that
may spill over the perimeter edge. In the event that the spilled material does reach the perimeter
soils before it can be contained, affected soils will be promptly excavated and managed as
LLMW, reducing the potential spread of contamination. The excavated, affected soil area will
undergo confirmatory soil sampling to. verify that residual contamination does not exist. Clean
fill soils will then be placed in the' excavated-area and compacted to sufficient depth to meet-that
ofsurrounding-soils. This is an important mitigative measure, as cylinder storage yards are not
associated with a 'leachate collection system due to the engineered, flat design of the pads. The
overall result of the scenario described above would be a temporary.minimal impact and no
long-term impact to existing soils and geology.'
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Because the cylinder storage yard pad system features thick, sealed concrete, and
protocols requiring immediate hazardous material spill cleanup response and area
decontamination, non-perimeter, spills will not reach the.underlying soils; therefore, the spill will
not affect existing DOE reservation soils or geology. USEC has consulted with the'DOA, NRCS
who have determined that the project site is mapped as Urban Land-Omulga Complex,- a
non-prime soil; therefore, the FPPA does not apply. A copy of the consultation is provided in
Appendix B of this. ER.
The area identified in the Proposed Action would face minimaltpotential seismic impacts.
There are no major geologic fault structures in the vicinity of the DOE reservation and there have
been no historical earthquake epicenters within 25 miles from the DOE reservation.. However,
there have been eight earthquake epicenters within 50 miles.. -The maximum event had an
epicenter intensity of over IV on the MM scale.. But these events were at the DOE reservation
with intensities between I' and IV. The. maximum PGA of a MM level IV event roughly
corresponds to 0.02 gravity.. Historically, the maximum earthquake-induced PGA experienced at
the DOE reservation was in 1955 and had a value of only 0.005-gravity.
In the Preliminary Safety Analysis Report developed for'GCEP during the 1980s that
documented the results of studies of the historic seismicity of the area surrounding the DOE
reservation; data was developed on probable seismic activity' and the intensity levels were
converted into acceleration values. The maximum earthquake was defined as one with a mean
recurrence interval of 1,000 years. This corresponds to an earthquake with a horizontal PGA of
0.15 gravity. Thus, the DOE considered that it was sufficient to design the structures,. systems,
and components necessary for safety to withstand. this level earthquake without leading to undue
'
risk to the health and safety of workers, the public orthe en'vironment.
Decontamination and Decommissioning.
A final, status survey of the radiological conditions of the plant will be 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., buildings/facilities, immediate area around the buildings/facilities, controlled
fenced area, and remainder of the DOE reservation). 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.
Spills of hazardous materials in the decontamination and decommissioning process will
be promptly isolated, contained,' and cleaned up using available spill response equipment (e.g.;
pigs, absorbent pads, etc.) by trained, qualified emergency responders. Because the process
building and support-facilities floor system consists of ttoweled-surface and' sealed concrete, in
concert with immediate spill-cleanup response and area-decontamination protocols, hazardous
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material spills would not reach the underlying soils and would, therefore, not affect
existing DOE reservation soils or geology.
PGDP Impacts

UF6 production will. ultimately cease at PGDP after the Proposed Action becomes
operational and the transportation impacts of operating PGDP would cease. D&D of those
facilities currently leased to. United States Enrichment Corporation will begin once the GDP
ceases operation (DOE 2004b).
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Figure 4.1.3-1 Primary/Secondary American Centrifuge Plant Facilities
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Figure 4.1.3-2 X-745G-2, X-745H American Centrifuge Plant Cylinder Storage Yards
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4.4 Water Resources Impacts
Potential impacts to surface and groundwater quality were. assessed. for ACP
refurbishment, construction; and operations. The environmental analysis is based on a 7 million
SWU plant bounding the impacts of a 3.5 million SWU plant.
4.4.1 No Action Alternative
Under the No Action Alternative, the ACP would not be constructed at the DOE
reservation in Piketon, Ohio. USEC would continue operations at PGDP to produce and market
uranium enrichment services to its domestic and foreign customers. United States Enrichment
Corporation would continue to lease and operate'existing facilities and associated lands at the
Piketon DOE reservation and PGDP.- During maximum need (summer), the Piketon DOE
reservation-water use is approximately 5 MGD, which is- 25 percent of. the 20 MGD capacity.
The Piketon GDP . X-6619 is currently opeifating. at approximately 27 percent of the design
capacity of 601,000 GPD.' At PGDP, average'water use for United States Enrichment
Corporation activities would be approximately 18 MGD. This is less than the.30 MGD design
capacity of the :C-611 water.treatment plant. The PGDP sewage treatment plant is currently
operating at approximately 50.percent 'of the design capacity, of. 500,000 GPD. Process
wastewaters would continue to be treated on the DOE reservations sewage treatment plants or by
other treatment processes prior to discharge under the NPDES and KPDES' permits.
4.4.2 Paducah Gaseous Diffusion Plant Siting Alternative
The proposed area for construction is located in the northeast corner of the PGDP DOE
reservation. Location 3, runoff will drain through Ditch 2 to. Little Bayou Creek. A drainage
map detailing these locations is available in Figure 4.4.2-1.
.
The amount of sediment carried in 'surface water runoff would potentially be increased
during construction of the commercial centrifuge project at PGDP. To minimize surface water
impacts, preventive measures would be necessary.to.ptevent the removal and erosion of soils
during the construction phase of the construction areas. .Engineering controls, best management,
and construction- practices would be. implemented, to minimize the' extent of excavation.
Disturbed areas would be controlled, to the extent practicable to minimize erosion and sediment
runoff, but this would not adversely affect the long-term safe operation of the ACP o'r the.PGDP
DOE reservation. The use of physical barriers, such as silt fences,, would minimize the amount
of silt reaching the surface water and reduce direct effects on water quality.
Precautions would also be taken during the construction and operations phases to avoid
impacts from accidental discharges of fuel, waste, and sewage. These precautions include the
use of spill response plans, safety procedures, spill controls and countermeasure plans,' and spill
response equipment (in accordance with federal and. state laws) that would minimize the
likelihood and severity of potential. impacts from accidental discharges. The possibility of
migration of contaminants to soils, surface water, and ground water would be reduced by
limiting construction to dry periods. Consequently, adverse impacts to surface water and ground
water would not result.
.
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A minimal impact would be posed to the :potable water supply system and the sanitary
sewer systenm Peak project labor usage of approximately .1,795 FTEs. occurs during the startup
of the Commercial Centrifuge Plant. -Steady-state operation is expected to use approximately
759 FTEs for plant operations beyond construction. During construction, potentially as many as
1,036 people could create de'mand for drinking, potable, and shower water, with a projected 559
people showering during operations, with 'an additional 200 people who' do not use the shower
facilities. Table 4.4.2-1 presents potential impacts of the commercial centrifuge project on the
water supply for the PGDP DOE'reservation. 'Makeup would be suplied for the TWC System
from a Water Treatment Facility. .Although this :represents a significant increase 'in the'
generation of sanitary wastewater (i.e., 43.0 percent) and potable water (i.e., 10.4 percent), the'
proposed expansion would be well within the design basis of on-sit' water and wastewater
treatment plants.

Table 4.4.2-1 American Centrifuge Plant Potable and Makeup Water Use
on the Paducah .Gaseous Diffusioni Plant Reservation
Total
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10.5%
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|104

1,7951 120GPD | 215KGD |

*
- 264 . 479 . :1 500
.
I
..
I
.
I. KGD . .KGD
-KGD
TWC System discharges through a dedicated NPDES outfall
GPD-Gallons per day
KPD-Thousand gallons per day
MGD-Million gallons per day
1

Net Change is relative to Design Capacity
Source: PGDP Waste Management/Environmental Compliance

Abovemround Storage Tanks

The size, location, and contents type of each tank will vary according to operational
needs and will be installed at various locations within'the immediate vicinities of the process
building.
Tanks will be constructed of materials compatible with the product to be stored, the

conditions of storage (e.g., pressure and temperature), and will.meet the operational regulatory
requirements. A secondary'means .of containment for tanks storing petroleum products, as
required by 40 CFR 112.8, will provide for the entire capacity of the.AST, with sufficient
freeboard to contain precipitation if dike systems are-utilized. Fuel will be transferred from fuel-

bearing ASTs to a 100-gallon-per-day (approximate) tank inside the process buildings to supply
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standby generators in case of power failures.. The fuel will be fed via aboveground. and
underground piping. The piping system will conform to standards for fuel distribution pressure.
piping, will be designed to minimize abrasion and corrosion, and will allow for expansion and
contraction.
Fuel lines and tanks will be. labeled. in .accordance with regulatory. standards. Spill
cleanup materials, such as. absorbent pads and/or spill pallets, will be available at hose
connections. Fuel-oil delivery procedures will be used and followed by. truck drivers and
receiving personnel during unloading operations at the tank.
Precautions will be taken to avoid impacts from accidental discharges, such as the use of"
safety procedures, spill prevention plans, and spill response plans in accordance with federal and
state laws. These measures should minimize the likelihood and:severity of potential impacts
.
from accidental discharges.
Underground Storage Tanks
There are no Underground Storage Tanks (UST) anticipated. in the PGDP Plant Siting
Alternative.
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4.4.3 Proposed Action
Drainage from the area described in Proposed Action will be to either of the holding
ponds X-2230M or X-2230N, both of which discharge to ditches that flow directly to the Scioto
River. Table 4.4.3-1 details the runoff and peak discharge rates for 10-, 25-, and 50-year rainfall
events for each of the holding ponds.
Table 4.4.3-1 Calculated Peak Discharge and Runoff Rates for Amnerican
Centrifuge Plant Holding Ponds X-2230M and X-2230N
Site Description
012

013

Centrifuge Southwest

Centrifuge West

X-2230M

X-2230N

262-

144

4.9 in.)

61.2

33.6

25-year/24-hour Type II(I = 4.5 in.)

52.4

30.0

10-year/24-hour Type 11 (I

3.5 in.)

41.5

24.0

50-year/24-hour Type II (I

4.9 in.)

352

168

25-year/24-hour Type II (I

4.5 in.)

300

149

10-year/24-hour Type II (I = 3.5 in.)

234

118

NPDES Outfall
Watershed Identification
Pond Identification
Drainage Area (acres)
Runoff (acre-feet)
50-year/24-hour Type H (I

Peak Discharge (crs)

The West Drainage Ditch currently receives flow from surface water runoff and storm
sewers, and effluent from holding ponds X-230J5. and X-2230N.' ' It runs west from the DOE
property boundary until it discharges into: the Scioto River, approximately 6.4 kim (4 mi) from
the site. The Southwest Drainage Ditch receives 'flow: from surface water runoff and storm
sewers and holding pond X-2230M. It runs south and west fom the DOE property boundary
until it discharges into the Scioto River, approximately 1.7 km (1.05 mi)., from the DOE
reservation. Flow in these ditches is low to intermittent. .The northern ends of'process buildings
X-3001 and X-3002 drain directly to X-2230N and then flow to the West Ditch. Areas south and
west of process buildings X-3001 and X-3002, including X-1000 building, drain to holding pond
X-2230M and then flow to the Southwest Ditch.
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Figure 3.4.2-2 provides a drainage pattern map for the Proposed Action. The holding |
ponds are associated with diversion systems that allow the capture and containment of
inadvertent oil spills from the area associated with the Proposed Action. Conventional spill
equipment (e.g., booms, absorbent pad, etc.) will also be used in the event of spill. Figure 4.4.31 provides a map highlighting storm sewer locations and Figure 3.4.2-1 depicts the DOE |
reservation NPDES outfalls.
Construction
Construction of the ACP could potentially increase.the amount of sediment carried in
surface water runoff. Preventive measures to minimize surface water impacts would be taken to
prevent the removal and erosion of soils during the construction phase of the Proposed Action.
Engineering controls, and best management and construction practices would be implemented to
minimize the extent of excavation. Disturbed areas will be controlled, to the extent practicable,.
to minimize erosion and sediment runoff and would not adversely -affect the long-term safe
operatiori of the ACP or the DOE reservation activities. Physical barriers, such as silt fences,
would minimize the amount of silt reaching the surface water and reduce direct effects on water
quality.

K-

No impacts on groundwater are expected during the construction and refurbishment
phase of the Proposed Action. Non-contaiminated soils within the proposed construction area
will be disturbed but controlled, 'as previously stated. Typical threats to groundwater include
spills of oils and solvents. Few if any oils dr solvents will be used.in the refurbishment and
construction phases 'of the Proposed Action.' Exceptions to. this would be due to maintenance
activities or spills. If a spill occurs, trained, qualified professionals will promptly deploy spill
cleanup materials. Affected soils will be' :sampled, analyzed, -and managed according'to.
appropriate procedures that encompass NRC, State, and Federal requirements.
Some of the wells associated with the PK Landfill appear to be contaminated with low
levels of volatile organic compounds,. but usually 'at concentrations below preliminary
remediation goals. Vinyl chloride, however, was detected in samples collected from wells PK-'
17B and PK-21B at concentrations ranging' from'4.5 jig/L, which'is above the preliminary
remediation goal of 2 'pg/L. Vinyl chloride is typically detected in these wells' (DOE 2005a,
Section 6.4.1.3). No impact on either construction or operations ofthe ACP is expected.
Operations
No impacts to surface or groundwater resources are anticipated from normal operations.
Process building floors are designed with reinforced concrete with a smooth troweled finish and
sealed. Outside areas and the building roofs drain to the storm sewer systems as described
above. No wastewater will be intentionally discharged from the* liquid effluent tanks..
Accumulated water in the tanks will be sampled and. managed according to analytical results.
Trained professionals using approved spill response protocols and spill response equipment will
promptly contain liquid spills within the proc'ess buildings.' Spill materials will 'be collected,
sampled, analyzed, and managed in accordance -with applicable federal and state laws.
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Sanitary wastewater (showers, toilets, etc) located within the area of the Proposed Action
will discharge to the plant sanitary sewer system and ultimately to the GDP X-6619 STP.
Treated sanitary wastewaters are discharged from GDP X-6619 directly to the Scioto River via
an underground pipeline via a permitted NPDES outfall.
Only minimal impacts would be posed to the potable water supply system and to the
sanitary sewer system. Peak project labor usage of approximately 795 FTEs occurs during the
startup of the ACP. Steady-state operation is expected to use approximately 759 FTEs for plant
operations beyond construction. During construction, potentially as many as 1,795 people could
create demand for drinking, potable, and shower water, with a projected 559 people showering
during operations, with an additional 200 people who do not use the shower facilities.
Makeup will be supplied for the TWC System from a Water.Treatment Facility. Table
4.4.3-2 summarizes the potential impacts of the Proposed Action on the DOE reservation potable
and makeup water supply. Although an increase in the generation of sanitary wastewater (i.e.,
35.7 percent) is predicted, the proposed expansion is well within the historical and design basis
of the on-site wastewater treatment'plant. The Proposed Action would insignificantly increase
(i.e., 3.2 percent) water consumption and current production.
Table 4.4.3-2 American Centrifuge Plant Potable and Makeup Water Use
: Total Daily.
Diy

p
~osnp~n

WaterPtal.

sWater
Consumpion
per person.fo- Popo.d

Personnel'

TMa'keu

*n

Water

1,795

..

_

1IOP
1KD
I___ __

175 GPD
|120
I__

._
Ac. .

|215KGD

I

-. -

Percent of
Deaic it
Design .
Capacty
Uedpaity
Un:der
ActiondPropotyd

Ne0ange-i

Present -4Dsg
Present
,Usc
rpoee
:.

-

.

Action : .

;:

|

432
42

KGD

'5.5

55
jMGD

6.15

20

GD|MGD|30.7
JMGD
MGD

j

300%

3.2 %
13~as

*

Wastewater

120 GPD

215KGD

.. :..-:

:

*

| 2

455

6

75.8 %

TWC System discharges through a dedicated NPDES outfall
GPD-Gallons per day
KPD-Thousand gallons per day
MGD-Million gallons per day
Net Change is relative to Design Capacity
Source: United States Enrichment Corporation, Waste Management, Environmental Compliance and Industrial
Safety
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The only intentional process wastewater discharge resulting from the plant operation will
be blow down from the TWC System. This cooling water system is not interconnected with the
MCW Systems located in the process buildings, which are closed loop systems and will require
minimal makeup water but will have no blow down discharges. The TWC will not come in
direct contact with' uranium bearing systems. Cooling water discharges 'from the Proposed
Action have characteristics similar to the current cooling water discharges from the site. The
anticipated volume of blow down discharge generated from the process, feed and withdrawal
buildings is 72,000 GPD (50 gallons per minute, or 0.111 f13/s); This results in an overall
negligible increase (0.002 percent) to the existing Scioto River flow.
Both the 'GDP X-6619 STP and the RCW blow down are United States Enrichment
Corporation permitted discharges. No degradation of water quality is expected, due to the
characteristics of the water (e.g., sanitary, cooling water, etc.) 'and the small amount of the
discharges. Receiving surface waters, as well as sediments, will be sampled and analyzed
regularly throughout the phases of the Proposed Action. Figure 6.0-1 is a map ofsurface water
sampling points. Figure 6.0-2 'is .a map of sediment sampling locations throughout the DOE
reservation.
Aboveground Storane Tanks
Table 4.4.3-3 lists the anticipated ASTs associated with the Proposed Action. The size,
location, and contents type of each tank will vary according to operational needs and will be
installed at various locations within the immediate 'vicinities of the four process buildings and
support facilities.
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Table 4.4.3-3 Anticipated Generators and Aboveground Storage Tanks Associated with
the American Centrifuge Plant
Number of Number'. Configuration
Generators/ of Tanks .
Jy1
4
4 .
H

-Capacity
1,000 gallons

Fu.ction
Location: :
X-3001
GeneratorFuel

4

4

H

1,000 gallons

4

4

H

12

4

4~44

H

1,000 gallons

X-3004
.

H
H

1,000 gallons
1,000 gallons

X-3002
X-3034

H__

1,000 gallons ._X-7725

1
1
4

1.
1
_

_

_

_

4
__

_

.
_Supply

._H

r1,000

2

4.4H1,000
_

Supply

.

gallons
1

_

2H

_

_

__

_Supply

H
x

R

X-3002

Supply
PPI2
Generator Fuel
Su 1
Generator Fuel

.

Supply

X-30

Fuel.
Generator Fuel

.1,000 gallons
1,000 gallons
gallons.

X-3034
X-3360
X-3356

Sl
Genera
Fuel
Generator.Fuel
Supply

40~,000 gallons

X-3600A

Oilne2atoraguel
BilrFe
Supply'

H__

V
iedRo

Generator Fuel
Supply
Generator Fuel

.

H- Horiznal
V - Vatical

Tanks will be constructed of materials compatible with the product to be stored, the
conditions of storage (e.g., pressure and temperature), and will meet the operational regulatory
requirements. A secondary means of containment for tanks storing petroleum products, as
required by 40 CFR 112.8, will .provide.for the entire capacity of the AST, with sufficient
freeboard to contain precipitation if dike systems are utilized. Fuel.will be transferred from fuelbearing ASTs to a 100-GPD (approximate) tank inside the process buildings to supply standby
generators in case of power failures. The fuel will be fed via aboveground and underground
piping. The piping system will conform to standards for fuel disiribution pressure piping, will be
designed to minimize abrasion and corrosion, and will allow for expansion and contraction.
Fuel lines and tanks will be labeled in accordance with regulatory standards. Spill
cleanup materials, such as absorbent pads and/or spill pallets, will be available at hose
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connections. Fuel-oil delivery procedures will be used and followed by truck drivers and
receiving personnel during unloading operations at the tank.
Precautions will be taken to avoid impacts' from accidental discharges, such as the use of
safety procedures, spill prevention plans, and spill response plans in accordance with federal and
state laws. 'These measures should minimize the likelihood and severity of potential impacts
from accidental discharges. Drainage from the area of the Proposed Action also runs directly to
holding ponds X-2230M and X-2230N, which are equipped with diversion systems to prevent
spilled material from reaching the Scioto River. These systems aid in preventing degradation of
the overall water quality of the Scioto River because of the DOE reservation activities.

Underground Storage Tanks
Regulations covering leak detection, corriosion protection, and spill/overfill prevention
for underground storage tanks became effective, in 'December 1998.. These regulations were
implemented over a ten-year period depending upon the date of installation of the tanks. Two
underground storage' tanks are installed at. the X-6000 and X-1020 (Table 4.4.3-4). The
underground storage tanks and associated piping are in compliance with the regulations.
Table 4.4.3-4 Anticipated Underground Storage Tanks'
American Centrifuge' Plant in Piket'n, Ohio
Associated with the
Associate*
Numberof
1
1

|Capacity
k-'Location
Taiks

10,000 gallons
550 gallons

X-6000
X-1020

-

Function
Diesel
Diesel

-tto

.

.

.Numbr

T00016
T00007

Decontamination and Decommissioning

Contaminated portions of the buildings will be decontaminated. Structuial contamination.'
is expected to be limited to the areas :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 specific
radiological criteria.
Precautions would also'be taken to avoid impacts from accidental'discharges of fuel,
waste, and sewage. These precautions include the use of spill response plans, safety procedures,
spill controls and countermeasure'plaris, and spill response equipment (in accordance with
federal and state laws) that would minimize the likelihood and severity of potential impacts from
accidental discharges.
PGDP Impacts

UF6 production will ultimately cease at PGDP after the Proposed Action becomes
operational. Water usage would be reduced.

4-55

IV

FnvirrnmpntnlRpnnrt fnr the 4mernrnn centric me Pleynt
Environmental Renort for the Ameritvin centriflhrie Plant

!

Revivinn 44
Revhion

M EXISTING ACP FACILITIES'

m

r

Figur
st Talus'

..-

NEW FACILITIES

UEt

Figure 4.4.3-1 U.S. Department of Energy Reservation'Storm- Sewer Location
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4.4.3.1 Control of Liquid Effluents
The centrifuges and PV/EV vacuum pumps are cooled by a closed-loop 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 TWC system, which is cooled by a single cooling tower. Waste heat from the
cold trap refrigeration systems in X-3346, X-3356, and X-3366 buildings is also' discharged to
the TWC system. Currently, the TWC discharges -its blowdown to the' GDP RCW system
(operated by the United States Enrichment Corporation), which in turn discharges its blowdown
directly to the Scioto River via an underground pipeline (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 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. 'An automated sampler.
operated by the United States Enrichment Corporation, which' collects' a weekly compoisite
sample of the liquid effluent for radiological analysis as well as sample(s) 'for NPDES-mandated
analyses, monitors discharges from the RCW system. This data is available to the ACP as
assurance that no unanticipated discharge of licensed material occurred."';

K>

Sanitary wastewater from the ACP 'is, discharged to the:pla'nt sanitary 'sewer'system.'.
There should 'be no licensed material in the 'sanitary; wastewater itself The 'sewer system
discharges to an on-site sewage treatment plant also. operated by the United -States Enrichment
Corporation.' 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 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 FCR20.2003, they' may be pumped to the-DOE reservation sanitary'
sewer system. Otherwise .the'tank contents will be conitainerized f6r'off-reservation disposal.
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 Central 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
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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.
Although 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
DOE 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 operated. by the .United.States
Enrichment Corporation and continuously monitored with automated samplers.' This data is
available to ACP environmental personnel as assurance that no unanticipated discharge occurred.'.
4.4.3.2 Monitoring of Liquid Release Points
There are only two ACP outfalls that discharge directly to publicly accessible areas, the
X-2230M and X-2230M holding ponds. 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 on-site sewage treatment plant discharge and other site 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 the license application.
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 (ie.,'3u;
and 238) 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 Piketon site. Measured
technetium concentrations in site outfalls have been .falling for several years, but are' still
sometimes detected. The ACP therefore routinely monitors radioactive effluents for technetium.
The LEC system may be used to collect material that might contain radionuclides. 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.
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If analytical results indicate that LEC contents meet the requirements of 10 CFR 20.2003,
they may be released to the DOE reservation sanitary sewer system. Otherwise they will be
containerized for disposal off-reservation.
4.4.3.3 Action Levels
Action levels for control of liquid 'radioactive effluents from the ACP have been
established based on the. as low as reasonably achievable (ALARA) philosophy. The action
levels described in -Table 9.2-1 of the: license application ensure operational control system
deficiencies are documented and :acted.upon in a'responsible maimer and in a timeframe to
remain well within the regulatory limits and below ALARA goals.
The ACP sanitary sewers, TWC blowdown, 'and runoff from the north cylinder storage
pads discharge to NRC regulated-units operated by the United States' Enrichment Corporation;
The United States Enrichment Corporation has established and administers action levels forthese
discharges as documented in USEC-02, United .States Nuclear Regulatory Commission
Certification of Compliancefor the Portsmouth Gaseous Diffusion Plant (USEC 02).

4.5 Ecological Resources Impacts
Impacts to ecological resources were determined by assessing commercial centrifuge
project refurbishment, construction and operations activities, and projected disturbances- to
threatened and endangered species, wildlife habitat, wetlands, and vegetation. The environmental

analysis is based on a 7 million SWULpiant bounding-the impacts of a 3.5 million SWU plant..
4.5.1 No Action Alternative '.

.

.

.

'

Under the No Action Alternative, the ACP would not be deployed in Piketon, Ohio.
USEC would continue operations .at PGDP to produce and market uranium enrichment services
to its domestic and foreign customers. . The United States Enrichment Corporation would
continue to lease and operate existing facilities and associated lands at' the Piketon DOE
reservation and PGDP. The No Action Alternative would have a negligible effect on ecological
resources. No loss of habitat-or reduction of habitat would result from implementaition of the No
Action Alternative because no new facilities would be constructed'and most activities occur
within the industrial core areas at both PGDP. and at the Piketon DOE reservation".
4.5.2 Paducah Gaseous Diffusion Plant Siting Alternative
Federally - and state-listed threatened and endangered species were identified in'
McCracken County (location of the PGDP site). .F.ederally listed species of threatened mussels ':
[e.g., the tuberculed-blossom pearly mussel. (Epioblasma torulosa), pink-mucket pearly mussel
(Lampsilis orbiculata), and the orange-footed pearly mussel (Plethobasus cooperianus)] are
known to exist in McCracken County-but have not been reported in Big Bayou' Creek or Little
Bayou Creek (DOE 1996b). 'These creeks are projected to receive discharges from both suitable
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locations for the commercial centrifuge project at PGDP. The federally listed Indiana bat
(Myotis sodalis) also occurs near the site.
Six small isolated wetlands are at the southern end of the plant, outside the secured area
of the PGDP DOE reservation (DOE .1996a). These wetlands are classified as "palustrine
emergent," "palustrine scrub/shrub," and "palustrine forested," according to the'USFWS wetland
classification system. Palustrine wetlands near the PGDP are those less than 8 ha (20 acres) in
surface area with a water depth less than 2 m (7 ft) during low water.
The area suitable for construction of the commercial centrifuge project at PGDP does not
provide natural habitat for any rare, threatened, or endangered species and no wetlands are in the
immediate vicinity of the project location. Therefore,. no significant' impacts would be
anticipated from construction'of the commercial centrifuge project at PGDP (DOE 2004b).4.5.3 Proposed Action
Refurbishment
No new soil or habitat disturbance would result from the refurbishment of existing DOE
reservation facilities targeted mfor use by this project.' Refurbishment of existing facilities and
operations would not affect the*terrestrial habitats, plants, animals,'and wetlands on the DOE
reservation.
Construction
The proposed site of two new process buildings and 'various support structures and
cylinder yards' are adjacent to the existing X-3001 and X-3002 process' buildings slated for
renovation. A new 1,060,000 ft2 cylinder yard (X-745H) will be constructed northeast of the X745G-2 (Table 2.1.2.1-1). The areas are free of federally listed threatened and endangered
animal and plant.species, as well as designated wetland areas.
Construction of the X-745H cylinder storage yard.would result in the, loss of about. 10 ha
(24 acres) of previously disturbed managed grassland. and. old field vegetation. Wildlife would
be disturbed by land clearing, noise, and human presence. Construction noise, up to 91.5 dBA at
15. m. (50 ft), would disturb wildlife in the vicinity of the construction site. during, daylight.
construction hours (DOE.2004). Wildlife with restricted mobility, such as burrowing species or
juveniles of nesting species, would be destroyed during land clearing'activities. More mobile
individuals would relocate to adjacent available areas with suitable habitat. Population densities,
and competition for food and nesting' sites, would increase in these areas, potentially reducing the
survivability or reproductive capacity of displaced individuals (DOE 2004).' Some wildlife
species would be expected to recolonize replanted areas near the cylinder storage yard following
completion ofconstruction. Construction could also affect the habitat of woodland species, such
as neotropical migratory birds. Construction of the X-745H cylinder storage yard is not expected
to threaten the local population of any wildlife species because similar habitat would be abundant
near the site. If trees (either live or dead)' with exfoliating bark are encountered on the
construction area, they should be 'saved if possible to avoid destroying potential habitat' for the
Indiana bat. If necessary, trees should be cut before April 15 or after September 15.
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Additional mitigation measures that may be implemented as best management practices
may include: flexible construction schedules to avoid sensitive wildlife breeding or rearing
periods, revegetating temporarily disturbed areas with native vegetation, enhancing bat habitat
by installing bat houses, and using natural material for slope stabilization instead of engineered
materials (concrete retaining walls). Soil disturbance from project construction activities would
occur in lay-down areas, altering the soil profile and leading to a possible temporary increase in
erosion because of storm water'runoff and wind.. The site has- been previ6usly graded' and
prepared for the construction of additional 'process buildings'in the original GCEP project;
Engineering controls and best management and construction practices would be implemented-o1
minimize the extent of excavation. Disturbed areas will, to the extent practicable, be controlled
to minimize erosion and sediment runoff and would not adversely affect'the long-term safe
operation of the ACP or DOE reservation activities. Therefore, construction ofthe.proposed new
facilities would not*adversely affect terrestrial habitats, plants, animals, and wetlands 'present
within the DOE reservation.
Operations
The proposed site of two new process buildings and various support structures is adjacent
to the existing X-3001 and X-3002 process buildings slated for renovation in association with the
commercial centrifuge project. This area is known to be free of federally listed threatened and
endangered animal and plant species, as well as designated wetland areas.
Although no designated wetlands :or endangered species are present, some of these
resources are located or potentially located in the surrounding region. The timber rattlesnake..
(Crotalus horridus) has been identified as present by* the'USFWS 20-25 "mi'from the DOE
reservation t(USEC 2003a) and should not be affeited by the Proposed Action. Potential summer
habitat for the Indiana bat (Myotis soddlis) hais been identified 'at the northwest corner of the
DOE:'reservation and along an abandoned logging road along the east 'side of the DOE'
reservation. To date, no Indiana bats have been identified within these areas. 'The'northwestern
habitat is approximately 2,500 mi (8,300 ft) from the Proposed Action and the eastern habitat is
approximately 1,700 m (5,600 ft) from the Proposed Action (Figure 3.5.4-1). The are'a near ihe
X-611A former lime sludge lagoon area is sensitive because of the .presence of Virginia
meadow-beauty (Rhexia virginica) adjacent to the base ofthe dike. Wetlands also are present in
this area The area near the X-61IB sludge lagoons should be cornsidered a sensitive area'due to
the possible presence 'of Carolina yellow-eyed grass; (X)s'difforrnis);which was observed at the
site in 1994 '(DOE 1996b). 'Confirmation of this species 'is necessary, however, as the original
identification'occurred while the plant was not flowering. ' The Proposed'Action does not impact
the X-611A and X-611B.
'Two designated wetlands are in proximity' of the Proposed Action (Figure 4.5.3-1).' The' |
first consists of a narrow line ofjurisdictional wetlands running parallel to the DOE reservation's
Perimeter Road, approximately 300 m (984 ft) west ofthe X-3001 building vents. The second is
a larger wetlands area running mostly parallel to and south of the area proposed for the new
process buildings three and'four. These wetlands have been characterized as primarily wet
weather conveyances. The approximate distance from the process vents in these buildings'to this'
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designated wetland is less than 100 m (328 ft) and 300 m (984 ft) from X-3001 and X-3002
buildings, respectively.
Normal operations for the proposed commercial centrifuge project will not affect any
federally listed threatened'and endangered animal and plant species, nor designated wetland
areas in and around the DOE reservation.
Because both identified Indiana bat habitats on the DOE reservation are at a significant
distance from the Proposed Action, projected impacts upon any Indiana bats residing in these
areas during the summer months is possible, but highly unlikely. Table 4;5.3-1 summarizes (for
both Indiana bat habitats) the modeled concentrations of HF and total uranium resulting from
normal operations and accident scenarios.
Human exposure values are referenced for
comparative purposes, due to the lack of ecological risk assessment data for the Indiana bat. The
Threshold Limiting Values (TLV) published by the American Conference of Governmental
Industrial Hygienists (ACGIH) are 200 pg/in3 for uranium and 2,300 'jg/rn 3 for HF.
Occupational Safety and Health Administration (OSHA). has published a Permissible Exposure
Limit (PEL) for uranium of only 50 pug/m 3 (as an eight-hour average), and 2,500 jig/m3 'for HF.
The worst-case scenario involves an accidental release, which is slightly higher for the OSHA
total uranium standard (56.4 jug/rn 3 ) and one fourth of the ACGIH standard and 120 times below
the ACGIH and OSHA standards for HF. Normal operations are four to seven orders of
magnitude below these standards.
Table 4.5.3-1- Operational and Accident Total Uranium and HF Concentrations
at Suitable Indiana Bat Habitats
'

Disitanc'e

to Bat

:-Normal Operatiohs
'
..
I_;_;_;_oitatl.bita
U. .
.F.

'.Accident' . Sceta'rio.
TitHYIU !'l7F. .To

______

PEL,

'
-

_____,

.

3,.

H..

TtU

...

2,300 m

1.69 x l0

35. x I0

24'.1.

.8.08

200

2,300

50

2,500

1,700 in

2.27 x. 1O3

7.6:x I0e

56.4

19

200.

12",30'0

50

2,0

'lot
:A

LH Uudeto Ocupationa

xposum ValueS . 2U00

Because the accident scenarios involve the conversion of UF6 to gaseous HF and uranyl
fluoride in the atmosphere, designated DOE reservation wetlands are unlikely to be affected, due
in part to the low-lying nature of the wetland areas and the fact that the gaseous HF will disperse.
If an accidental release of material were to occur, trained and qualified professionals will deploy
spill containment equipment. Any contaminated'areas will be promptly decontaminated and
sampled to verify the absence of any residual contamination. Best management practices will be
utilized to control emissions 'and effluents'to mitigate contamination, of the surrounding
landscape.
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Decontamination and Decommissionin2
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.,.buildings/facilities, immediate. area around the buildings/facilities, controlled
fenced area, and remainder of the DOE reservation).' The survey procedures and results wifl be
documented in a report. The results ofthe r'eport willbecome part .ofthe application to terminate
the license.
Engineering controls and best management practices would be implemented to minimize
the extent .of excavation. 'Disturbed areas will,. to. the. extent practicable, Ibe controlled .to
minimize erosion .:and sediment runoff and would not adversely.affect.the o6ng-term safe
operation of the ACP or.DOE'reservation. activities. Therefore, decontamination and
decommissioning of the proposed new facilities would not adversely affect terrestrial habitats,
plants, animals, and wetlands present within the DOE reservation..
Projected impacts on ecological resources from the Proposed Action will be minimal and
temporary.
In a letter dated June 21, 2004, the Fish and Wildlife Service determined there are no
Federal wilderness areas, Wildlife refuges, -or designated Criticai Habitat within the vicinity of
the proposed site. Copies of consultation letters with the USFWS and the ODNR are provided in
Appendix B of this ER.
PGDP Impacts
There will be no impacts to ecological resources due to the ceasation of operations at
PGDP after'the Proposed Action is completed.
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Figure 4.5.3-1 Designated Wetlands on the U.S. Department of Energy Reservation
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4.6 Air Quality Impacts
Potential impacts to air quality were assessed for the construction and operation of the
ACP. Both non-radiological and radiological impacts were analyzed. Air'.quality impacts
derived from process emissions were modeled using'the CAP88-PC'software. Both radiological
and chemical doses to the public and tenants were evaluated using CAP88-PC. Hazardous, air
emissions derived from four .backup'diesel generators were also evaluated. The environmental
analysis is based on a 7 million SWU plant bounding the impacts of a 3.5 million S.WU plant.
4.6.1 No Action Alternative
Under the No Action Alternative, the ACP would not be deployed for uranium
enrichment in Piketon, Ohio. USEC'would continue operations at.PGDP to'produce and market
uranium enrichment services to its domes'tic and foreign customers.- United 'States Enrichment
Corporation would continue to lease and operate existing facilities and associated lands at the
Piketon DOE reservation and PGDP. The United'States Enrichment Corporation operations at
the Piketon DOE reservation would continue to'use approximately 35 MW of the' more than
2,150 MW of its capacity. Approximately'60,000 tons of coal would be. used annually. PGDP
would use approximately 1,200 MW of electricity, which represents approximately 40 percent of
capacity. 'Approximately 30,000 tons of coal would continue to be used annually-at PGDP.
Airborne releases form PGDP and the Piketon' DOE reservation would be con'sistent' in
quantity to those emitted by the plants in recent years, and would remain below regulatory and
permitted thresholds. Emissions 'rates' for radionuclide, criteria pollutants, and toxic -air,
contaminants that would be generated from'the plants would be consistent with rates reported for
the plants in recent years.

.

'

4.6.2 Paducah Gaseous'Diffusion Plant Siting Alternative

The impact of projected radioactive and chemical gaseous emissions'from the ACP was
evaluated using the CAP88-PC computer model distributed by the EPA.. The receptor points
considered were hypothetical neighbors living on a farm .at the']boundary of the PGDP .DOE'
reservation in each of the 16 major compass directions.
4.6.2.1 -Non-Radiological Air Quality

..

..

.'

Construction

f
One process building covering 1,231,172 It2 , a feed, withdrawal and customer services
facility covering 1,443,172 f2, and a number 'of'cylinder yards.would be constructed to meet
specified operational needs. Construction activities would cause short-term impacts to air
quality from the release of fugitive dust "from '.site preparation activities, including soil
excavation.
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Operations
Existing air quality on the PGDP site is in attainment with. NAAQS for the criteria
pollutants. However, McCracken County (which includes PGDP and the City of Paducah) was
recently identified by the Kentucky Department of Air. Quality as a potential non-attainment area
for ozone based on the 8-hr-standard. Principal non-radiological NAAQS "criteria". pollutants
would be limited to'exhausts from four large [greater than 600 horsepower (hp)] stationary diesel
engines, which would be used in the unlikely event of power failure.. Based.on AP42 emission
factors and 500 hours per year of operation, emissions from these generators would be well
below the PSD increments; therefore, the EPA or Kentucky Department of Environmental
Protection would require no PSD review.
The major non-radiological hazardous air emissions associated with ACP operations will
be HF. The CAP88-PC air dispersion model was used-to estimate the off-reservation airborne
concentrations ofuranium and HF averaged for one year of emissions. Details of the CAP88-PC
air dispersion model and site-specific inputs used to evaluate radiological doses to the public are
discussed in Section 4.6.3.2, Radiological Air. Quality Impacts. Assuming UF6 reacts with
atmospheric moisture to form U0 2 F2 solid and: four. molecules of HF vapor, the average HF
concentration is calculated to.be 2.2x 10-3 'g/m 3 at the location of the MEl. There will also be a
small amount of HF in the headspace of.the UF6 .cylinders; however, this will. provide only- a
small fraction of the total HF emitted from the ACP. The estimated average air concentration of
HF is approximately a million times less than 2,300 ig/rm3 ,. the TLV published by the ACGIH
for HF. Non-radiological emissions associated with the construction and operation of the ACP
will have no significant impacts on air quality.
Vehicle Emissions
Vehicle emissions for the PGDP Siting Alternative are considered to be the same as the.
Proposed Action..
4.6.2.2 Radiological Air Quality
Construction

A single process building, a feed facility, withdrawal facility, a customer services facility,
and a number of cylinder yards would be constructed to satisfy operational and production
requirements. Construction activities would not involve the use or processing of radioactive
materials and air quality would receive no radiological impacts. .
Operations
The projected maximum emission rate for the ACP is 1.86 millicuries (mCi) per week, or
0.097 curies per year (Ci/yr) of total uranium. Feed material would be accepted provided it
meets the ASTM specification for feed containing reactor returns. Vent samples are analyzed for
234u, 235u, 23SU, and 99Tc as described in Section 9.2.2.5 of the license application. Site
experience in uranium enrichment has shown that these uranium isotopes account for more than
99 percent of the public dose due to uranium emissions.
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annual radioactive- emissions were estimated for this alternative with the
,Projected
CAP88-PC model using wind velocity data from the Barkely Regional Airport, outside the City
of Paducah. The model indicates that the 'annual EDE rate for the MEl would be 0.9 mrem/yr.
The MEI is a' hypothetical person living at the site boundary, 1,098 m north-northwest of the
proposed process building. location. The MEI is conservatively assumed to consume a
substantial portion of their diet produced at the site boundary with the remaining portion of their diet taken from within an 80-kf (50-mile) radius of the process building; The calculated MEI
dose is-lower than the EPA standard'of 10 mrem/yr and the NRC TEDE limit of 100 rnifyr.
The .CAP88-PC model estimates annual average -air concentrations. (pCi/m3 )' of each
isotope at locations (distances from'the stack)'specified in'the input parameters. Converting the
activity:concentrations of the uranium isotopes to mass concentrations and summing gives an
average total uranium concentration of 6.74x10-3 jg/m 3 at the location of the MEI at the site
boundary. The NIOSH Time-Weighted Average REL and ACGIH TLV for uranium is 200
- g/i 3. The maximum average uranium concentration at the plant boundary 'would be a
minimum of 10,000 times less than the occupational exposure 'standards. CAP88-PC model
results indicate that radiological air-quality impacts for this alternative would be insignificant.
4.6.3 Proposed Action
The impact of projected radioactive and chemical gaseous'emissions from the. ACP was
evaluated using the CAP88-PC computer model distributed by the EPA. The receptor points
considered were hypothetical neighbors living on a farm at the boundary of the DOE reservation.
in each of the 16 major.compass directions and-the iwo tefnant organizations currently on-site.
(the Ohio National Guard at X-751 Mobile Equipment Maintenance Shop and the Ohio Valley
Electric Corporation [OVEC] office building'on..the West Access Road). The ACP. will be
located in the DOE GCEP site; using the.existing.building vents.in the X-3001 and X-3002
buildings and similar vents in the additional process buildings to be constructed.
Emissions Estimates for Eniereencv Generators. Boilers, and Fuel Tanks
Emissions estimates for the generators and.boilers were developed using emission factors
from the USEPA's'latest Factor Information Retrieval System (ERE 6.25). 'Emissions for the
fuel storage'tanks were generated using 'the 'USEPA's TANKS 4.0 program, which was
developed by the American Petroleum Institute (API).'
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Emergencv Generators
A total of twenty-six 900 HP diesel-powered emergency generators will be installed in
the 7M SWU plant. Under federal guidelines, there is a generic exemption for emergency
generators greater than 500 HP, which operate for less than 500 hr/yr. The state of Ohio follows
the federal guidelines so no air permits are required. Emissions estimates have been developed
for these generators using the following assumptions:
c

Each generator will operate for 500 hr/yr. Barring an actual power outage, each
generator will run for a maximum of two hours per week for testing and maintenance.

* Each generator will operate at its maximum sustained rating and will consume 50
gallons of No. 2 Diesel per hour. In actual use, fuel consumption is expected to be 30
gal/hr or less.
• Only low sulfur Number 2 Diesel (0.05 fpercent sulfur) will be burned in these
engines.
Total Emissions for Twenty-six Diesel Engines - SCC 2-02-004-01
Enissions.
26 Engines :

Lbs/hr

Tons/yr

Ttl.Nx
NH3
CO:

NO.-.

PM

PM 0

PM2.5

.
.
:
..
Pn
rnary
1,885 75,400 284,700 6,208 . 5.103
4,908
0.94 37.70 1 142.35 3.10 . 2.55
12.45.

.

No other emissions exceed one ton per year.

SO 2'....-NVOC.
.

4,485

7,475

2.24

3.74

Boilers
The ACP will-use two gas/oil-fired package boilers to provide recirculating hot water for|
building and process heat and are therefore never operated above the boiling point of water.
Each boiler is rated at 81.1 mmbtu/hr of heat input on natural gas and 78.9 mmbtu of heat input
on No. 2 fuel oiL Emissions estimates were generated as if the boilers would operate the entire.
year (8,760 hr) at.maximum heat input on each fuel. In actual operation, natural gas will be used
approximately 90 percent of the time and fuel oil for approximately 10 percent of the time.
Emissions Estimates for Two Boilers Burning Natural Gas - SCC 1-02-006-02
- Emissions
Tw o B oilers

Lbs/hr .
Tons/yr

TtlPM
NH3
.

CO
.

.

NOx
-.

Pri.

4,458 117,013 44,576
2.23 58.51
22.29

PM10

PS0m

Prma

Pri Priy.;

PM23
Pm02

VOC-

m a ry

m a r

10,587

10,587

10,587

836

5.29

5.29

5.29

0.42
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Emissions Estimates for Two Boilers Burning low Sulfur Number 2 Fuel Oil SCC 1-02-005-01
ToalPM.

Emissions
woB oilers

4-T

Lbs/hr
Tons/yr

NH3
-

CO
_

_

NOx.

_

_

8,070 50,439
4.04 25.22

ima-

-..

.

100,878
50.44

PM 10
Priar

P 2 .
Prim

._

33,290
16.64

_

23,202
11.60

_

15,636
7.82

TO-

.
_

_

_

_

_

_

_

71,623 2,542
35.81
1.27

Fuel Storage Tanks for Two Boilers

.

-

Two 40,000-gallon vertical tanks store Number'2 fu'el oil for the two package boilers as a
backup fuel to natural gas. The tanks are 14. $f in diameter and -35 $t high with fixed v'ertical
roofs. Assuming that the boilers burn fuel oil 100 percent of the time, a throughput of 5,043,888
gal/yr per tank is obtained. Using TANKS 4.0, the following emissions data were gener'ated:
Both Tanks'

One Tank
Working Loss:
Breathing Loss:
Total Emissions:

38.09 lbs/yr'
7.57 lbs/yr
45.66 lbs/yr

76.18 lbs/yr
' 15.14 lbs/yr
91.32 lbs/yr'

Fuel Storage Tanks for Emergencv Generators
Each emergency generator will be supplied by a 1,000-gallon, above ground, horizontal
fuel tank located o6utside' the building. The .tanks are 4 ft in'diameter by 10 f$, 8 in. long.
Assuming that each generator runs for its maximum allowable time of 500 hr/yr, each tank will
have a throughput -of 25,000 gaVyr.' Using TANKS 4.0, the:following emissions data were
generated:
Twenty-six Tanks
One Tank
'Working'Loss:
Breathing Loss:
Total Emissions:

0.40 lbs/yr
0.15 lbs/y'r
0.54 bs.yr

.'

10.4 lbs/yr
. 3;9 lbs/yr'
'14`31bsiyr
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4.6.3.1 Non-Radiological Air Quality
Refurbishment
Refurbishment activities. associated with the existing .GCEP. buildings will principally
take place inside GCEP buildings, and are not expected to produce any fugitive dust or other
regulated emission levels. No significant non-radiological impacts on air'quality will be
produced during this phase.
Vehicle Emissions
Emissions from the transportation aspects of. construction activities and the plant
population are expected to be within historical levels.. During construction of the GDP in.the
early 1950s, over 22,000 construction workers were employed.- The number of construction
workers also rose dramatically between 1979 and 1985 duririg'construction of GCEP. A peak of
1,306 workers are expected to be employed in construction of the ACP, far lower than were
employed during GDP or GCEP construction.
It is unlikely that construction and operation of the. ACP will overlap, completely. Most
likely, construction will begin well before many ACP operating. personnel are hired and should
be winding down by the time the full complement of operating personnel are hired...
Vehicle emissions come from two 'sources -'engine exhaust emissions Land particulate
emissions from roadways and parking. areas. Exhaust emissions consist primarily' of nitrogen
oxides, carbon monoxide,. organic compounds' and carbon dioxide,. which is a greenhouse gas.'.
Nitrogen oxides and organic compounds react in the.presence of 'sunlight to produce ground-.
level ozone, which is a major contributor to the formation o6f smog. Emissions from paved roads
and parking areas are small compared to' emissions froni fuel burning. Roads and parking area
emissions are included in the current Title V air permit.'
Beginning in 1975, Congress passed' laws to reduce emissions from. vehicle. engines.
These laws include the phase-out of lead in.gasoline,, the requirement for catalytic converters on
gasoline-powered vehicles, and the reduction of sulfur in gasoline and dieseL' Further reductions
in fuel sulfur will 'take place in July 2006. The Energy Policy Conservation Act, of 1975
established the Corporate Average Fuel Economy (CAFE) requirement, which mandated..
minimum fuel efficiency for a manufacturer's entire line of passenger cars. Requirements for.
light trucks were added in 1979 and heavy trucks and sport utility vehicles' (SUTs) will be added
in 2005. New requirements for heavy-duty engines, i.e., trucks and. buses, go into effect in 2007.
These new rules will reduce particulate and nitrogen oxide emissions by 90 and 95 percent below
today's levels, respectively.
Diesel engines have always used fuel injection. 'Since about 1990; all gasoline-powered
vehicles have come equipped with fuel injection to meet the CAFE requirements and emissions
limitations. Fuel injection causes an engine to run at or near its stoichiormetric ratio,. which
ensures maximum efficiency, minimum fuel consumption, and minimum 'emissions.. Fuel
injection, along with vapor recovery systems, has virtually eliminated' evaporative losses from
gasoline-powered vehicles. As a result of all these measures, vehicles produce less than half the
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emissions they did prior to 1967 when the very first emissions controls were required.
Therefore, the impact from vehicles will be well within historic levels.
Table 4.6.3.1-1 lists two years with peak employment levels, the current and past year,
and a projection for 2013 along with the CAFE standards and the actual CAFEs achieved across
the automobile industry for those years. Between 1955 and 2003, the fuel mileage for passenger
cars increased by 83 percent. Even ifthe CAFE does not change'before 2013, there will be a net
decrease in fuel consumption since employment will have iricreased by only 28 percent over
1955 levels. Although available data are less complete,' the figures for light trucks should be
similar. Transportation emission impacts are evaluated in section 4.2 of this ER.
Table 4.6.3.1-1 Reservation Employmfient Levels vs. Corporate Average Fuel
Efficiency Levels

Year:
1955
1981

2003
2004
2013

~~~..

CA:CAIFE
;
vaion - Standard CarE-S-an d
40

.;¾o~

AFE

.,,

;

EMnpo ment;
2,849
_.3,271--

1,671
1,597
3,653a

:'

i!

C~-ars

*'22

16.1
25.9.

27.5
27.5
1 2 27.5.

29.5.
N/A
J N/A. j

.

N/A

.

-

.

N/A
' 16.3

20.7
'20.7
.222.2'

.

;'..

anp
.,+''.,.m

*..

ig
rasuec~.Ttl le
N/A
20.1

N/A
24.6'

21.8
N/A
N N/A

25.1
N/A
.N/A

N/A-RNot Available
'Estimated ACP
Construction

-

In addition to refurbishing the existing GCEP buildings, two' new process buildings
(spanning approximately .304,000 ft2 each) .and associated withdiawal, and support buildings,
plus several cylinder yards, spanning approxiimately 2,268,400:ft 2 and new roads and parking
areas totaling approximately 108,000 ft w'vill be built to mneet specified operational objectives of
7 million SWU. . Construction activities wiill:'6ause sliort-term impai6ts-to' air quality fromr the
relea'se of fugitive dust from' site preparation activities, including, soil excavation.. The site is
lo'cated in a county that is exempt from the restrictions on emissions for fugitive dust specified in
Ohio Administrative Code 3745-17-08. lHoweve'r, to avoid-nuisancerconditions and particulate
matter (PM) concerns, dust suppression techniques will be used to mitigate excessive relemses of
dust during excavation under dry conditions. Heavy earth-moving equipment will result in shortterm increases in the release of nitrogen'oxides,. sulfur oxides, carbon monoxide, and
particulates. Air quality impacts.associated with construction will have..no lasting significant
impacts on air quality. Table 4.6.3.1-2 depicts the estimated total fuel consumption for
construction activities. Table 4.6.3.1-3 depicts anticipated diesel and gas powered construction
equipment and the estimated daily fuel consumption. Table 4.6.3.1-4 lists assumptions made .in
estimating the construction fuel use.

4-71

ILML.

IP~~n

FLvrnmnn
Elr, VI f If,

rrrrI.M"

rvtrfi-r
o hL-pynn
Po-- - r-#rrn
r .o;;rIf/.,

r

F"

nr,,

"rlrL
" F.

r,,rl~r j

rj~v...l

ri,

vrfAlrz

#

Table 4.6.3.1-2 American Centrifuge Plant Construction Activity and-Total Fuel Use
CONTRUTIN CNTRCTCALENDAR
-DAY START
CONSTRUCTIONCONTRACT
.

..-

.WORK

COMPLETE

DAYS
-250/r'

__________________

-3001 N
Construction/Refurbishment
518
i-Jan-071-Jun-08
Crew-mechanical, electrical
. .
-3001 S
1,034
1-Feb-07
30-Nov-09
Construction/Refurbishment .
. -_._._
.
.
Crew-mechanical, electrical
30-Nov-09
1,034
1-Feb-07
X-3002 Construction/Refurbishment
Crew-mechanical, electrical
._
._._._.
.1,308
I-Sep-06
31-Mar-10
SM Installation
Crew-mechanical .
._._.
X-3001 S Floor Module Complete
305 .
1-Jun-07 . 31-Mar-08
Gas onI
. ._.___.
427
1-Jun-07
31-Jul-08
X-3002 Floor Module Complete'
.....
Gas onl
31-Dec-08
578
3-Jun-07
RJA Construction/Refuirbishment
Crew-mechanical, electrical .
.__..
Feed/IPP/Product Transfer
29-Feb-08
547
.9-Jan-06
Construction X-3346
._.__._
.
Crew-mechainical, electrical
Product/Tails Withdrawal
2-Sep-06
1-Mar-08
547
Construction/RefurbX-3356
Crew-steel, mechanical electrical
.
._.._.._._:_
Infrastructure
731
1-Dec-06
30.-Nov-08
Construction/Refurbishment
Crew-utilities
X-3003 Building Construction
450.
1-Mar-09
1-Jun-10
..
Crew-steel, mechanical electrical
1-Sep-1
X-3003 Equipment Installation
450
1-Jun-10
Crew-Equiprmenl . .
.___.;.__
1-Sep-10
600
1:Aug-09
X-3004 Building Construction
Crew-steel, mechanical electrical
.___.
I-Dec-l 1
:
450
1-Sep-10
X-3004 Equipment Installation
. .
Crew-Equipmen t .
.

FUEL

FUEL

DIESEL-.

GAS

GALLONS'. GALLONS

355

232,745.

708

464,592

21,288

42,493
._

.

708

464,592

42,493

896

293,852

26,877

209

0

6,267
_

.

292

0

8,774

396
.__

259,704

23,753

375

245,775

22,479

375:

343,186

37,466

501.

96,132

5,007

308

282,329

308

67,808

9,247.

411
..
308

376,438

41,096

67,808
._._.

9,247

.

30,822

__....

__

TOTAL CONSTRUCTION

9-Jan-06
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Table 4.6.3.1-3 American Centrifuge Plant Construction Equipment and Daily Fuel Use
.,.''.SiteCrew

300
200
300

Dozer
Scraper
40T
Total.
diesel
gas"

.
.

.

h.
gal/day
galday

: ;S.

'

'I. :'.~

.5 Excavator

diesel
gas

.

>Utilities

.

diesel
. gas'
. .

Crew

K.

gal/day'
gal/day

.

.

.

200 '
170.

diesel
gas
: ;,.
:_,_._'''''

.- '.:..

hp.
gal/day
ga/day:

½t.:..' :'C..
90T Crane
.
diesel'
.
as

:.;Eq
u'ipm'ent

.:

275
.220
20

-

hp'
ho
hp'j.'
hp
galday*.

40
410
. 328
.'.
30

..

.gal/day

240.
192
.10

hp
hp.
hp

260'
40.

.

12T Crane

'hp
hp,
_,hp
gal/day

'

'275
50.
325:

ucket trk
. 55T Crane

'
hp

100
100.
500
400
20

Crew':;_._..___

-ElectricralCrew & Mec anical Crew

____rew.

'

St'el

;

.90T Crane
5 Welding

,hp
hp

800
640 .
10 .

200
100

Steer Roller
Wheel Roller
Total
diesel
gas

.'''.:.

.

.h

.:Road.Cre

Dozer
Spreader.

':

.";.'..

.gal/day

Crew'; .- ,.

'
'
.

.'hp
gaay
galday'

Table 4.6.3.14 Aierican Centrifuge Plant Consfruction Fuel Use Assumptions
.

.~'.

--

-

..

-

.- '

':

C. .C

.:;

1. Fuel consumption for construction' equipment ( 1 gallon per hour for each
.
10 hp.'
day.
per
hours
8
operates
equipment
Construction
2.
3.' Construiction equip'ment size from Mefns CreWs'a..
4. Gas for crew trucks' consume 10 gallons'per day.
5. One crew truck per 4 workers.
-.. .
6. Apply small crew size for total contract dulration
7. December 1, 2011 is an escalated schedule projection.2013 is used in this
ER as a bounding date.
a Means Open Shop Building Construction Cost Data Book
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Manufacturing
Centrifuge manufacturing operations are conducted in the X-7725 or other. comparable
site building or off-reservation facility. Manufacturing of the centrifuge includes a filament
winding process. This process requires a combination of resins, curing agents or hardeners and
filaments. Final curing of the resulting parts occurs in a curing oven or hood. Solvents are used
to clean the produced parts and manufacturing equipment. The airborne emissions generated by
the processes are confined and captured by the use of hoods or local ventilation capture systems
that vent the emissions to. permitted. vents. Where required (e.g.. for volatile organic vapors),
emission control equipment is used as part of the permitted emission vent.system. Airflow from
the hoods is monitored to ensure adequate flow and alarm if a reduced flow is detected so that
operations can be curtailed.
The typical materials. used in the manufacturing process are carbon' fibers, resin systems
(resins, hardeners, and modifiers), prepregs.(fibers/resin system),. and other chemicals for.
cleaning of parts and for s'upport .ofthe manufacturing process. Typical materials used are listed
in Table 4.12.3.1-1 (located in Appendix E of this report).
It is anticipated that the rotor tube manufacturing process would be similar for any of the
sites under consideration; The manufacturing of the centrifuge system, which involves several
processes, may generate air emissions. One of the processes in the manufacturing of the
centrifuge includes a filament winding process. The filament winding.process requires a
combination of resins, curing agents: or hardeners, and filaments. Final curing of the resulting
parts would either occur in aui in-place or remote curing oven or hood. Solvents would be'used to
clean the produced parts and manufacturing equipment. The curing operations would'. be
expected to generate air emissions. In addition, certain component cleaning processes, which
would be performed in hoods or clean rooms, would also generate air emissions.
The common chemicals that may be released to the environment from different process
areas and emission sources are acetone, alcohols, carbon dioxide, ethanol, Freon .134, resin
products, solvent yapors,. and n-methyl pyrrolidone (NNQ). The common chemicals that may be
used/released from the above processes are acetone, alcohols, carbon dioxide, ethanol, Freon
134, resin'products, solvent: vapors, and n-methyl'pyrrolidone (NM). The projected air
emissions from different process areas and emission sources are described below: A number of
these chemicals are flammable and have Lower Explosive Linmts (LELs) that could be exceeded
if ventilation fails during production evolutions. The use of air flow'monitored hoods and local
exhaust systems, with back-up power supply,. minimizes the potential'for'sifficient accumulation
to create a problem. The primary process uses of these materials' and-thus the potential sources
of airborne organic compounds are as follows:* The carbon/resin manufacturing/equipment and curing hoods and small component
curing ovens (operational exhausts),
* Cleaning areas where.equipment for-solvents cleaning of parts/components would be
used (a personnel protection exhaust), and
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Materials (resins, and epoxies) preparation area/equipment. (resins and epoxies) and
associated hoods (for personnel protection)/local ventilation,
* Vacuum exhaust system,
:

* Air turbine exhaust, and
* Clean room exhaust/hood (for personnel protection).

Appendix B of the ISA Summary identifies other chemicals and typical industrial
materials (e.g., acetone, solvents, acids, fuels, and oils) that are used in the ACP for assembly
and maintenance activities.
Operations

K...'

-

Existing air quality at the site attains .NAAQS for the criteria pollutants. Principal
non-radiological NAAQS "criteria" pollutants will derive from the exhaust of stationary diesel
generators used for emergency power if supplied power is lost. Various buildings will typically
have 900 hp, 600-kilowatt emergency diesel generators. Table 4.4.3-3 lists' the anticipated
emergency diesel generators and ASTs associated'with the Proposed Action.. Emeigency Diesel
Generators are operated periodically for testing purposes and for scheduled preventive
maintenance. United States Enrichment Corporation currently operates .under'a Title V permit
for non-radiological air emissions.' An exemnption exists underTitle v for emergency Diesel
Generators. greater than 50 hp that are used for less than 500 hours per'yeai [permit-by-rile
exemption in Ohio 'Administrative Code 3745-31-03(A)(4)(a)]. *The'Diesel. Generators ar'e
expected to operate well below the 500-hour limit.
Based on U.S. EPA'AP-42 emission factors and '500 .hours per year of. operation,
emissions from the emergency Diesel.Generators.would be below the PSD limits for PSD
review. Because of their intermittent use, the impact of emergency' Diesel Generators on air
quality would be insignificant.
HF constitutes the major non-radiological hazardous air emission associated with ACP
operations. The CAP88-PC air dispersion model was used to estimate off-reservation airborne
concentrations of HF averaged for one year of emissions. Details of the* CAP88-PC air
dispersion model and site-specific inputs used to evaluate radiological doses to the public are
discussed in the following section on radiological air quality impacts.'.
CAP88-PC calculates average airborne. radionuclide 'concentration (pCi/i 3) at
user-defined locations. Average HF concentrations'are estimated using the stoichiometry of the
UF 6 reaction with atmospheric moisture to form Ub 2 F2 (a solid particulate) and HF fumes. Four
molecules of HF are generated for each molecule of UF6 . To. evaluate .the worst-case HF
exposure at the DOE reservation boundary, the average HF-air concentration was estimated for
the location of the hypothetical member of the public,: exposed to the highest 'EDE rate.' The
model was also used to evaluate the average concentration of HF at the location 6f the maximally
exposed tenant, the Ohio.National Guard at the X-.751 Mobile Equipment Maintenance Shop.'
Details pertaining to the modeled uranium concentration are provided 'm the following section.
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The ACGIH TLV is 2,300 'ig/m3 for HF. For the point on the DOE reservation
boundary with the highest EDE rate, the average calculated HF concentration is
1.34x10-3 jig/m3. For the Ohio Nationial Guard at the X-751 Mobile Equipment Maintenance
Shop, the estimated average HF concentration is 1.96x10-3 [tg/m3. This model does not include
the small amount of HF in the headspace of the UF 6 cylinders; however, this will provide only a
small fraction of the total HF emitted from the'ACP. The projected concentrations are six orders
of magnitude, or a million times less than the TLV. The conservative estimates of average HF
concentrations at the DOE reservation boundary indicate that its release during ACP operations
will have an insignificant impact on air quality.
PGDP Impacts

Air emissions would be reduced at PGDP after UF6 operations are ceased
4.6.3.2 Radiological Air Quality
Refurbishment
Refurbishment activities will principally take place inside GCEP buildings.
Refurbishment should not involve processing radioactive materials. Process equipment and
piping that contained radioactive material will be:'evacuated prior to commencement of
refurbishment activities. Uranium'concentrations in the general room air are expected to be
insignificant. Health Physics determines general area air sampling requirements for facility
activities. Special waste handling operations may require personnel monitoring. Consequently,
no radiological impacts on air quality would occur. Monitoring requirements are described in
Chapter 4.0 of the license application.
Constriction

Construction activities will not involve the use or processing of radioactive materials;
therefore, no radiological impacts on air quality would occur.
Operations
-Operations of the ACP' in Piketon will result in the release. of. small. amounts of
radioactive materials to the atmosphere through monitored exhaust vents. The model evaluated
the impacts of emissions from the two existing process buildings (X-3001 and X-3002), X-3346,
X-3356, X-710, and the emissions from two additional process buildings with similar design
specifications and supporting feed and withdrawal buildings. The feed, withdrawal and product
operations 235U design assay range is approximately. 16 percent to 10 percent. However, the
customer product range is from approximately 2.4. percent to 4.95 percent. The ACP will require
analytical services and the United' States Enrichment Corporation X-710 Laboratory is an
obvious potential supplier. Air emissions from the X-710 are included as a bounding case.
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EPA's CAP88-PC was used to model the radiological impacts of ACP emissions.
CAP88-PC is approved by EPA for demonstrating compliance with 40 CFR Part 61, Subpart H
(standards for atmospheric releases of radionuclides from the DOE reservation). The CAP88
suite of programs includes:
* A Gaussian plume dispersion module (AIRDOS) with algorithms to account
for deposition, environmental scavenging, and radioactive decay of
radionuclides;
* A dose conversion module (DARTAB) to convert environnental
* concentrations into annual external and internal exposures and impacts (50year EDE and Total Lifetime. Fatal' Cancer Risks) in accordance with
*~

Regulatory Guide 1.109, Calculation of Annudl Dose. to Man frori Routine
Releases of Reactor Effluents for the Purpose.ofEvaluating Compliance with
10 CFR Part50, Appendix I;

* A database (RADRISK) of dose and risk conversion factors; and
* A preprocessor to convert STAR-format wind. data into a f6rmat used by
'AIRDOS.
The projected maximum emission rate for the ACP is 2;71 millicuries.(mCi) per week, or
0.141 curies per year (Ci/yr) of total uranium. Feed material that meets the ASTM specification
235 u, 38U, -u,
and
for recycled feed may be used in the ACP. Vent samples are analyzed for 2
99Tc as'described'in Section 9.2.2.5. of the license application. GDP site experience in uranium.
enrichment has shown that these uranium isotopes account for more'than 99 percent of the public
dose due to uranium emissions.
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Table 4.6.3.2-1 Projected Emission Rates for the American Centrifuge Plant Curies
per Year
.
Process

.

4U

-U.

U

Total Uranium

Feed

7.80x1044

3.43x14 5:

7.46x1044

1.56x1043

Process Buildings

5.97x1042

2.75x1043

2.08x1'0

2

8.32xl042

Withdrawal

2.24x1043

1.03x10 44

7.80x104

Customer Support

3.12x104 3

9.81xl045

1.37x10'

4

3.36x1043

Analytical Lab

4.59x1042

1.44x1043

2.02x104 3

4.94x104 2

Total Plant

1.12x104

4.43xl043

2.45x1042

1.41xO04'

3.12x104

As shown in Table 4.6.3.2-1, the feed operation's emissions will derive from natural
uranium. The process and withdrawal buildings are assumed to have an average 2 percent 2u
assay. The average emission assay of these buildings is independent, of the product assay,
because at all levels of enrichment the average assay throughout these buildings will still be
equal to the natural uranium feedstock. This is increased to 2 percent for this analysis to provide
a margin of conservatism. To bound the possible. emissions,.the customer services building and
analytical laboratory are assumed to have average emissions of 10 percent 2 3 Sr assay. These two
buildings' emissions will normally derive from material having a 23-U assay of no more. than 5
percent. The process building vent characteristics were based.on the existing process vents in
X-3001 and X-3002 where the vent height is 23 m (75 ft) above grade and the vent diameter is
0.05 m (2 in.). The vent heights for the feed, withdrawal, and customer services buildings are 12
m (39 ft) above grade. The analytical laboratory vent height is 9 m (30 ft) above grade. A
zero-plume-rise was used in the model, so the vent diameter was not used in the model
calculations. Finally, the X-710 is treated as if it were co-located with the other Yents in the
model; however, it is almost twice the distance (850 m). upwind from the MEI relative to the
other vents. The model conservatively ignores this difference in distance.
Wind velocities used in the model are. from the on-site meteorological station. and
represent measurements collected at 30 mii(98 ft) above grade from 1998 to 2002. The DOE
reservation is in an ancient river valley running roughly from southwest to northeast. Low-level
winds commonly blow either up this valley to the northeast or down the valley to the southwest.
Historically, the preponderance of winds blow up the valley and are' offset for dispersion
purposes by the fact that the.DOE reservation "bulges" in the northeast corner. Consequently,
the historic point of maximum impact from existing. emission sources is along the southern edge
of the bulge. The ACP, however, is located in the extreme southwest corner of the active GDP
plant site and is farther from the eastern side of the DOE reservation than any of the existing
vents.
Distances between the ACP vents and the nearest member. of the public are measured
from the center point between the four process buildings to the DOE reservation boundary in
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each of the 16 compass directions. The model also evaluates the two on-site tenant organizations
(the Ohio National Guard at the X-751 Mobile Equipment Maintenance Shop and the OVEC
office building on the Main Access Road) as 'the .nearesi*members ofthe public. Distances were
scaled from a blueprint-size site map with the Universal Transverse Mercator (UlTM grid (100
m or 328 fIt increments) overlaid.
A rural food -consumption pattern was used to conservatively model the dose to the
hypothetical individual living at the DOE reservation boundary and the collective population'
dose for an 80 km (50 mile) radius around the ACP. This assumes a high. percentage of
foodstuffs are produced at home or at the point of exposure (70 percent vegetables, 40 percent
milk, and 44. percent meat), with the. remainder produced within an' 80-km radius. On-site
tenants were assumed to consume foodstuffs produced within the 80-kinradius area surrounding
the. ACP, but not food products raised .on the DOE reservation. 'This is nevertheless a
conservative consumption, since few peopleactualy consumeadiet produced exclusively within
80 km of their residence.
The model indicates that the MEI is a hypothetical individual living on the DOE
reservation boundary 1.1-km south-southwest ofthe ACP.' The maximum individual EDE rate at
this location is modeled to be 0.55 rnrem/yr. .The Ohio National Guard received'the maximum
individual EDE rate for the on-site tenant organizations. --The EDE rate would be 0.27 mrem/.yr.
The calculated MEI doses are well below -the EPA NESHAP limit of 10 mnreniityr and the NRC
TEDE limit of 100 rnrem/yr. The collective'EDE for the population living within an 80 km (50
mi) radius of the ACP would be 3.14 person-rem/yr..
3 ). for
CAP88-PC output includes a table of calculated airborne concentrations (pCinm
each nuclide at each location defined by.:the user in the -model's input .file.' Converting the
activities per unit volume to'..mass per unit volume gives a uranium concentration of 3.98x10' 3
ig/rm3 at the point where the off-reservation member of the public is exposed to the highest EDE
rate. The highest uranium airborne concentration on-site would be 5.82xlO-3 jig/m3 at the Ohio
National Guard X-751 Mobile Equipment' Maintenance Shop. The NIOSH Time-Weighted
Average Recommended Exposure Level and ACGIH TLV 'for uranium is 200 ig/rm3. The'
maximum average uranium.concentration at the plant boundarywill be a minimum of-four orders
of magnitude, or 10,000 times, less thani the occupational exposure standards.

Direct Gamma Radiation Monitoring
The only significant sources of environmental gamma radiation introduced to the site by
man are the uranium isotope 35U'and the short-lived'23YU 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 miterials.
The site conducts external gamma radiation monitoring consisting of lithium fluoride
.thermoluminescence dosimeters (TLDs) positioned at various site'locations 'and at locations offreservation. There .are nine dosimeters spaced. around the perimeter of the limited area of the
DOE reservation including' cylinder storage areas; eight dosimeters spaced around 'the DOE
K reservation boundary; and two dosimeters located off-reservation. These dosimeters are collected
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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).'
Decontamination and Decommissioning.
At the end of operations, the ACP is shut down and UF6 material is removed to the fullest
extent possible through normal process operation. This is followed by evacuation and purging of
process systems.
USEC anticipates that the majority of the radioactive'material will be recovered.from the
ACP upon completion of the operation, however, material will be dispersed through the 6ascade
components and piping. The resulting radiological impacts during, decommissioning activities
would be far below the EPA standard of 10 mremlyear and the.NRC TEDE limit of 100
mrem/year.
The maximum impact if the remaining radioactive material became airborne Would be
approximately half that of the predicted annual gaseous effluent.
Decontamination and decommissioning activities will causer short-term impacts to air
quality from the release of fugitive dust from site. decommissioning activities,. including soil
excavation The site is located in a county that is exempt from the restrictions on emissions for
fugitive dust specified in Ohio Administrative Code'3745-17-08. However, to avoid nuisance
conditions and.PM concerns, dust suppression' techniques will be used to mitigate excessive
releases of dust during excavation under dry conditions; Heavy equipment will 'resultfin shortterm increases in the release' of nitrogen. oxides, sulfur oxides, carbon monoxide, and
particulates'. Air' quality impacts associated with decontamination and .decommissioning
activities will have'no lasting significant impacts on air quality.'
Accident Analysis
Accident analyses were performed for potential on-site accidents as part'of USEC's ACP
ISA and documented in the ISA Summary. Off-reservation radiological and chemical impacts
from the postulated accidents were evaluated and. items relied on for safety (IROFS) to either
prevent postulated accidents or to mitigate 'iheir consequences to an acceptable level.were
identified and documented (Appendix F of the ISA Summary for the 'American Centrifuge
'Plant).
The unprevented frequency for a fire' event. (ISA Summary. Table CYI-3) was
quantitatively determined to be 3.1 x 10-5 occurrences/year. This. number was based on a |
previous study'of fire induced UF6 cylinder failures. Refer to Appendix E of the ISA Summary
for the American Centrifuge Plant for the specific details of this study.
The dispersion model calculates that the fire induced;rupture of a 14-ton' cylinder results
in an unmitigated radiological dose of 10.0 rem to the off-reservation receptor and 12.1 rem to
the Worker in the Controlled Area (WCA) receptor. The consequence estimate for the off-site
receptor is an "Intermediate" consequence level. and the consequence estimate for the WCA
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receptor is a "Low" consequence level. The unmitigated radiological dose to the .Worker in the |
Restricted Area (WRA) receptor-for this event was qualitatively judged as "Low."
* The ISA Summary combined the unprevented frequency and unmitigated radiological
and chemical consequences 'for each receptor, which yielded axrisk level for each receptor that
was compared to the ERPGs and 10 CFR 70.61 'performance criteria; For the bounding evenit,
which has an unprevented frequency of "U,". unmitigated- radiological consequences; of
"Intermediate" for the off-reservation receptor, and unmitigated chemical 'consequences of
"High" for all three receptor groups, the risk.exceeds the performance criteria in Tables A-7, A-.
8, and A-9 of the ISA Summary for the American Centrifuge Plant and IROFS must be
implemented to reduce the risk below the performance criteria. These classifications are based
on the comparison of the modeled release data with ERPGs. The ERPGs are airborne chemical
concentration limits used for .emergency response personnel, below which -it..is believed that
nearly all individuals could be exposed for.up to one hour without experiencing certain.health.
effects. The radiological risk for all receptor grbups is below the performance criteria and no
IROFS need to be implemented to reduce radiological risk.
1:
4.6.3.2.1

.

Control of Airborne Effluents

X-3346 Feed and Customer Services Buildin2

.

.

The Feed Area of this building sublimes UF6 for feed to the enrichment process as
described in Section 1.1 of the license application anid'conitains a variety of potential s6urces.for
radioactive effluents, both as gaseous UF6 and particulate uranyl fluoride (U0 2F2); . These
sources are vented to the atmosphere through an evacuation system, which has separate
subsystems to control the gaseous. and airborne particulate effluents. Both sub-systems 'exhaust
.
to a continuously monitored combined vent."
The Customer Services area of this building liquefies UF 6 for quality control sampling
and transfer of UF6 material to customer cylinders for shipment as described in Section 1.1 of the
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.' .
*PGDPImpacts ,

;

-..

Emissions from PGDP operations will be reduced after UF 6 operations cease. Impacts of
DOE D&D at PGDP are examined in-the DOE Final EIS.

K-

The-cylinder burping/heeling system, feed' ovens; autoclaves, samplinig 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
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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

U0 2F2. 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 U0 2F2 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 UF 6'breakthrough in the
effluent gas stream. The continuous vent monitor/sampler is described in Section 9.2.2.1 of the
license application.
Ventilation air in the X-3346 is monitored under the Radiation Protection Prograim as
described in Section 4.7 of the 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 Standard Review Plan (SRP) (i.e., less than 3 x 10-13 microcuries
per milliliter [gCimL] uranium).
Process Buildinys.
The process buildings, X-3001 - X-3004, house the operating centrifuge machines that
separate the feed UF 6 into enriched product and depleted tails as: described in Section 1.1 of the
license application and contain a limited variety of potential sources for radioactive effluents,
primarily as gaseous UF 6. These sources are vented to atmosphere'through either the.Purge
Vacuum (PV) or Evacuation Vacuum (EV) Systems.. Both.'systems exhaust to a comnion
continuously monitored vent.
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 equipmnent. 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 the license application.
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 UF 6 from the traps. Otherwise, the EV systems
throughput will pass through the chemical traps along with PV system throughput.
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Ventilation air in the process buildings is monitored under the Radiation Protection
Program as described in Section 4.7 of the license application. 'Environmental Compliance
personnel review.sumnmaries of the monitoring data quarterly to verify that ventilation exhausts
are insignificant as defined in the SRP (i.e., less.than 3 x 1013 pCi/mL uraniumi).
Product and Tails Withdrawal Buildings

The X-3356 and.X-3366 buildings withdraw, and sublimes both the product, and tail
streams from the enrichment'process as described in Section 1.1 of the license application and
contain a variety of potential sources for radioactive effluents, both as' gaseous' UF 6 and
particulate U0 2 F2. These sources are vented to 'the'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 throughcold
traps to sublime the UF 6 and separate it from the non-UF 6 gases. Residual gases leaving the cold
trap have a very low concentration .ofUF 6, which is further reduced bypassing 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 eyacuation'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 foi-.nsmall releases of
UF6 to the workspace. UF6 released in 'this manner reacts quickly with ambient humidity to form
U0 2 F2. Gulper systems are used.to collect anfy small release of material durin 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 U0 2 F2 particulate. General HF concentrations in the
workspace air are.expected to be less than bhne.percent of the OSHA-Permissible Exposure Limit
of 3 ppm. HF concentrations in the immediate area of a release may exceed that level briefly but
are still expected to be less than ten percent of the Permissible 'Exposure Level.
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 equipied with
continuous gas flow monitoring instrumentation with local readout as well ^as the analytical
instrumentation required to continuously sample, monitor and to alarm UF 6 breakthrough in the
effluent gas stream. The continuous vent monitor/sampler is described in Section 9.2.2.1 of the
license application.
Ventilation air in the' X-3356 and X-3366 buildings is monitored under-the Radiation
Protection
Program as descrbed in Section 4;7.ofthe license
application. .Prt47o
.e
eplcto
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Process Support Buildings
The X-3012 and X-3034 buildings provide process control functions and maintenance
support as described in Section 1.1 of the license application. From time to time, contaminated
components may be serviced in the maintenance shops in the buildings. 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 buildings is monitored under the. Radiation Protection Program as
described in Section 4.7 of the license application.
X-7725 Recycle/Assembly Building: X-7726 Centrifuge Training and Test Facility; and X7727H Transfer Corridor
Centrifuges are assembled and may be disassembled for repair or inspectionras described
in Section 1.1 of the 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 the license application, some 'completely assembled
centrifuge machines are tested with UF6 in the gas test stands. This is'a separate room within *X7725 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 UF 6 breakthrough in the effluent gas stream. The
continuous vent monitor/sampler is described in Section 9.2.2.1 of the license application.
.

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 the license application..
The X-7727H Interplant Transfer Corridor is not 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-7725H corridor will not exceed that in the
process buildings'or X-7725 facility. This is insignificant as defined in the SRP (Le., less than 3
x 10l3
oiCi/mL uranium).
Laboratory Services
The ACP purchases 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, which may or may not be the on-site X-710
Laboratory. Since the analytical services are a necessary adjunct for the operation of the ACP,
laboratory emissions are an associated activity. The license application uses the historical
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radioactive effluents from the X-7 10 building while supporting the GDP as a bounding case for
*the ACP laboratory effluents.
During the last calendar year (i.e., 2000) X-710 building was in full operation, calculated
radioactive effluents were 8.9 x 10 curies of uranium and 1.8 x 10-3 curies .of technetium.
These effluents were calculated.to have caused an annual dose to the most exposed member of
the public'of less than 0.001 mrem based on the annual compliance report under 40 CFR Part 61..
Subpart H.
4.6.3.2.2 Monitonng of Gaseous Release Points
Each process vent in the X-3001 - X-3004,' X-3346, X-3356, X-3366,' 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
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 the sampler's electronic
controller monitors sampler flows. The controller adjusts a control valve in the samp1e 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 p6sition, with one in-sernrice
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'-elease, 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 ULF
6 'to U02 Fj. The U0 2 F2
does not easily separate from the alumina, so no special-handling is.necessary to. avoid loss of
uranium between sample collection and analysis. Anniually,' the sampler tubing and traps are also
replaced and rinsed, and the rinsates analyzed for the same parameters as the alumina.
:Yent samples are analyzed for 234 U, 235w 238U, and 99Tc as described 'in Section 9.2.2.5 of
the license application . Plant 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.
99 Tc is a fission product that has contaminatedcmuch of the fuel cycle. The ACP does not intend
to introduce 99Tc to the process.' Feed material that meets the ASTM specification for recycled
feed may be used in the ACP, which may contain radionuclides (ie., 2 3 6 j and 99 Tc). Based on
historic experience 99Tc may eventually appear in some ACP gaseous effluents. The ACP
therefore monitors process vent samples for technetium as 'a precautionary measure.

K-

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 of the license.
application to determine whether gaseous effluents are threatening to exceed regulatory limits or
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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 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 the 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).
4.6.3.2.3 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 of the
license application 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 as described in Chapter 9 of the license application.-

4.7 Noise Impacts
Noise impacts were determined by comparing current noise levels with projected levels
during construction, refurbishment,- and operation of the proposed:ACP. The environmental.
analysis is based on a 7 million SWU plant bounding the impacts'ofa 3.5 million SWU plant.
4.7.1 No Action Alternative
Under the No Action Alternative, USEC would neither conduct nor support further
development of gas centrifuge technologies for' uranium enrichment on the-DOE reservation in
Piketon or at PGDP. USEC would continue operations at PGDP to produce and market uranium
enrichment services to its domestic and -foreign customers. The United States Enrichment
Corporation would continue to lease and operate. existing facilities 'and associated lands at the
Piketon DOE reservation and PGDP. Therefore, no change in noise levels would occur under this
alternative.
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Noise associated with the construction phase would -be temporary and not expected to
significantly increase overall noise levels at PGDP. A slightly elevated noise level, created by
the centrifuge machines, is anticipated within the process buildings when the machines are
operating at speed. However, appropriate, hearing protection measures (e.g., postings and
earplugs) will be incorporated, if necessary, to protect personnel within the elevated noise areas..
Operation of the centrifuge system is not expected to increase the noise levels.outside the
proposed facilities, resulting in no impact to the PGDP DOE reservation.
4.7.3 Proposed Action
The erection of buildings and the paving of parking lots for industrial and commercial
development on the land parcels at PORTS would require the use of heavy equipment for the
clearing, leveling, and construction'of the buildings. Equipment such as front-end loaders and
backhoes would produce noise levels around'73 to 94-"A--weighted:decibels" (dBA) at' 15 m (50
ft) from the work site under normal working conditions.(Cafitor 1996;.Magrab 1975. 'The
finishing work within the building structurds'would' create noise levels slightly above -normal
background. Sound levels would be expected to dissipate to background levels by the time they
reach the DOE property boundary. No sensitive *noise resources are located in the immediate
vicinity of the site.
Operation of new and existing facilities would generate: noise. Because actual noise
estimates are not available, measured noise levels around an automobile assembly plant were
used to estimate potential noise impacts. These.noise levels are 55 to 60 dBA at about 60 m (200
fit) from the plant property (Cantor 1996). These noise levels would be inaudible 500 m (1,640
fit) from the site, even with low background noise levels.. USEPA has identified 55 dBA as a'
yearly average outdoor noise level that, if not exceeded, would prevent activity interference and
annoyance (USEPA 1978). Sound levels from facility operations would be expected'to. dissipate
to background levels.by' the'time they reach -the DOE property boundary,' and because no
sensitive noise resources are located in the immediate vicinity. of the 'site, no adverse noise
impacts are expected (DOE 2001b).
Most construction activities would occur. during the day, when noise is' tolerated better
than at night because of the masking effect of background noise. -.Nighttime noise levels'would
dropio the background levels of a rural environment.becailse .construction activities would be
limited at night. If nighttirne construction activity is'desired, Industrial Hygiene personnel will
periodically monitor noise levels. 'If the 'noise leivels' exceed the EPA guidelinesfor
environmental noise protection to prevent .interference with activity, annoyance, or, hearing
impairment'the construction activity will be' curtailed to fall below the guidelines or limited to
daytime shifts.

'

'

Workers could be exposed to noise levels higher than the acceptable limits specified by
OSHA in its noise regulation (29 CFR §1926.52). Appropriate hearing protection programs are
in place to minimize noise impacts on Wvorkers. These programs include the use of
administrative controls, engineering controls, and personal hearing protection equipment.
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If the construction of the cylinder yard would occur simultaneously with construction of
other facilities,' noise levels at the nearest resident would increase by about 3 dB at most (DOE
2004), but resultant noise levels would still be below the EPA guideline level. At the end of the
construction period, noise impact associated with construction of the cylinder yard would cease
to exist.
Decontamination and Decommissioning
Sound levels from facility decontamination and decommissioning activities would be'
expected to dissipate to background levels by the time they reach the DOE property boundary,
and because no sensitive noise resources are located in the immediate vicinity of the site, no
adverse noise impacts are expected.
PGDP Impacts'
Noise impacts' from UF6 operations would cease when UF 6 operations cease. Noise
impacts of D&D are examined in the DOE Final EIS.
4.8 Historic and Cultural Resources Impacts
Impacts to cultural resources were determined by consultations with the SHPO and
previously conducted cultural surveys to identify the existence of historic. and cultural resources
and assessing impacts. The environmental analysis is based on a 7 million SWU plant bounding
the impacts of a 3.5 million SWU plant.
4.8.1 No Action Alternative:
Under the No Action Alternative, the commercial centrifuge project would not, be
deployed on the DOE reservation in Piketon, Ohio. USEC would continue'operations at PGDP to
produce and market uranium enrichment' services to its-domestic and foreign customers. The
United States Enrichment Corporation would continue to lease and operate existing facilities and
associated lands at the Piketon DOE reservation and PGDP.
The No Action Alternative would have no or minimal effects on cultural resources at
both PGDP and the Piketon DOE reservation. No land-disturbing activities Would occur;
therefore, disturbance of historical, cultural,: or archaeological resources would not result. No
facilities would be removed; therefore, 'no effects to potential historical, places, including
potential Cold War associated facilities, would result. However, modification'to buildings for
safety or production purposes may'require consultation with the State Historical Preservation
Office. Any potential cultural or historical resource consultation would be handled through DOE
because DOE owns the facilities and the United States Enrichment Corporation is the lessee.
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4.8.2 Paducah Gaseous Diffusion Plant Siting Alternative
Under this alternative, a large 1,231,172-fl2 building would be constructed and used for
the commercial centrifuge project at PGDP. Because of the projected size and magnitude of the
construction, some areas or support structures may be located near a. designated historic'or
cultural resource on the PGDP DOE reservation. 'Should this occur, engineered protective
measures (e.g., fences,. concrete walls, isolation trenches, etc.) would be instituted during
construction and operational phases to protect the designated area(s) from any potential damage.
The ACP would be sited in the northeast corner of the PGDP DOE reservation, which is devoid
of cultural or historic resources; therefore, impacts to PGDP cultural or historic resources would
be unlikely.
Because construction activities involve the disturbance of existing site profiles, human
remains could 'conceivably be discovered -in-the suitable PGDP 'area, although this is highly
unlikely. . The historical occupation and use of the existing PDGP DOE reservation is well
documented. If human remains were found during construction. and. refurbishment activities
associated with this siting'alternative, USEC wiii comply with the Native American Graves
Protection and RepatriationAct regulations. This includes upto' a 30-day work stoppage should
human remains inadvertently be encountered during construction.
4.8.3 Proposed Action

.

.

.

.

Siting the ACP in Piketon, Ohio would require"construction* of some new process
buildings and support facilities. Many of the existing buildings will be refurbished to support the
~"-'

proposed project..' Construction and refurbishment activities will be conducted in areas known to

be devoid of cultural and historical resources;' therefore, no projected impacts as a result of the
commercial centrifuge project are expected.
Because construction activities will disturb existing site profiles, human remains could
conceivably be found 'in the area of the Proposed Action, but this is highly unlikely. The
historical habitation and use of the existing 'DOE reservation is well documented. If human
remains 'should be found during construction and refurbishment activities associated with theProposed Action; USEC will.comply with the Native.American Graves Protection and"

RepatriationAct regulations. This includes up to 'a30-daywork stoppage'in the event of the
inadvertent discovery of human remnairis during the construction 'and refurbishment phase of.the
Proposed Action.'
The DOE reservation is an industrial site that'has been used to 'enrich uranium since the
1950s. Gaseous diffusion technology has been used for such enrichment through out the life of
the -GDP. In the 1980s. a centrifuge plant was constructed and centrifuge' technology was
demonstrated 'at: the DOE facilities. The. ACP 'will 'utilize' the existing centrifuge 'plant.
constructed in the 1980s. and will 'also utilize. an -area. adjacent to' the existing plant for
construction of additional centrifuge process and support buildings. USEC reviewed 36 CFR
800.5 to determining whether there is an adverse effect due to the construction of new buildings
for the ACP.
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There will be no introduction of visual, atmospheric or audible elements that diminish
the integrity of the property's significant historic features. Under the Proposed
Action, existing and new facilities used for uranium enrichment would be used for the
commercial centrifuge uranium enrichmentproject. Noise levels would be consistent
with previous uranium enrichment. activities. Ground' disturbance and exterior
renovation would be temporary. Refurbishment of existing facilities and construction
of new uranium enrichment process buildings would be consistent with existing site
architectural features. Neither these' changes nor the new construction would alter the
existing visual characteristics of the site or.environs; thus, no impacts to visual/scenic
resources would occur.
* Restoration, rehabilitation, new construction and. operation of the'ACP will be
* consistent with nationally recognized standards and subject to regulatory oversight by
* the NRC. Construction and refurbishment activities will be conducted in previously
disturbed areas devoid of cultural and. historical resources where neglect' and
deterioration are recognized qualities.
* A lease agreement between the DOE and the United States Enrichment Corporation is
currently in place concerning the temporary lease of certain facilities in support of the
American Centrifuge Lead Cascade. An agreement between the DOE and the United
States Enrichment Corporation will be entered into for the ACP. The lease agreement
has legally enforceable restrictions and conditions to ensure the long-term
preservation of the property.
* There are no known areas of historic significance that will be disturbed by the
construction of the new ACP buildings.
* There are no known American Indian religious or cultural areas on site that could be
potentially disturbed by new ACP construction activities.
USEC has. followed the 36 CFR 800 Section 106 consultation process.. Architectural.
features of new ACP facilities would' be consistent with previously constructed'facilities and
would pose no impact to the site historic setting.'
Consultation letters with the NRHP are provided in Appendix B in this ER

'

.

Decontamination and Decommissioning
Decommissioning activities will be conducted in areas known.to be devoid of cultural
and historical resources; therefore, no projected impacts as a result of the decontamination and
decommissioning are expected. Changes to existing facilities and destruction of buildings would
be evaluated for historic and cultural resources impacts.
PGDP Impacts
There will be no impacts to cultural resources at PGDP due to implementation of the
Proposed Action.
.

4-90

EnvironmentalReportforthe American Centrifuge Plant

R
io 4
. Revision

4.9 Visual/Scenic Resources Impacts
Visual and. scenic resources were assessed by evaluating impacts of new ACP buildings
constructed on the DOE reservation. -The environmental analysis is based on a 7 million SWU
plant bounding the impacts of a 3.5 million SWI plant.
4.9.1 No Action Alternative

:

Under the No Action Alternative, the proposed'ACP would not be deployed on the DOE
reservation in Piketon, Ohio. USEC would continue operations at PGDP to produce and market
uranium enrichment services to its domestic'and *foreign customers. The United States
Enrichment Corporation would continue to lease and oqperate existing facilities and associated
lands at the Piketon DOE reservation and PGDP.
.
:
The No Action Alternative would haveno or minimal effects' on visual and scenic
resources at both PGDP and the Piketon DOE reservation. No land-disturbing activities would
occur; therefore, disturbance of resources would not alter the existing visual characteristics ofthe
site or environs. No .facilities would be removed; therefore, -no effects to potential visual and
scenic resources would result.'
4.9.2 Paducah Gaseous Diffusion Plant Siting Alternative
Under this alternative the commercial centrifuge project would be built in one l,231,172$ft2 building and numerous support structures (e.g., gas test facility, machine ..assembly and'
maintenance building, machine transfer co'rridor, product. feed'and withdrawal building, etc.)
located on ground leased to the. United .States Enrichment Corporation on the PGDP DOE
reservation. Architectural consistency would-be maintained to ensure blending of the ACP
construction with existing facilities. Long-term effects on visual resources would be limited to
.

views of the constructed. ACP and to land-based vantage points. within the PGDP DOE
reservation.
.
.
'' .
.

4.9.3 Proposed Action
Under the Proposed Action, existing and new' facilities used for uranium enrichment
would be used for the ACP; Ground disturbance aid' exterior renovation would be temporary.
Changes to existing facilities and.construction of new process buildings would be consistent with
existing site architectural features. 'Neither.these changes nor the[new construction would alter
the existing visual characteristics of the site or.envirohns; therefore, no impacts to visual/scenic
resources would occur.
New buildings for the ACP. will be. consistent with the character of the .adjoining
buildings. Architectural features will follow'established guidelines consistent With the existing
building color schemes, styling, and construction within the property's setting that contribute to
its historic significance.

mg .

.

.
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The U.S. Bureau* of Land Management (BLM). has developed a Visual Resource
Management (VRM) rating system to aid in the preservation of scenic areas of the U.S. This
rating system is as follows:
* Class I areas - Preserve the existing character of landscapes
* Class II areas - Retain the existing character of landscapes
* Class III areas - Partially retain the existing character of landscapes
* Class IV areas - Allow major modifications of existing character of landscapes.
The area has no existing state nature preserves or scenic-rivers. The developed areas and
utility corridors (e.g., transmission lines and support facilities) on the DOE reservation are
consistent with a. VRM Class IV designation. The remainder of the DOE reservation is
consistent with VRM Class III or IV.. Photographs of the GCEP facilities that will be utilized for
theACP are shown in Figures 3.9-1 through 3;9-6.
USEC has also consulted with the DOA4 NRCS who have determined that the project site
is mapped as Urban Land-Omulga Complex, a non-prime soil; therefore, the Farmland
Protection and Policy Act (FPPA)does not apply. Copies of the consultation letters are'provided
in Appendix B of this ER
Decontamination and Decommissioning
At the end of useful plant life, the ACP will be decommissioned such that the facilities
will either be 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 decommissioning of,
facilities will be established in the DP, which will be submitted prior to license termination.
Changes to existing facilities and destruction of buildings would be evaluated for visual
and scenic resource impacts at the time of decommissioning.
PGDP Impacts
There would be no impact to visual/scenic resources at PGDP.
4.10 Socioeconomic and Environmental Justice Impacts
A significant change in capital influx or employment in a regionwill impact the existing
socioeconomic environment. Socioeconomic factors, such as employment, income, and
population, are either directly or indirectly related to one another. The construction and operation
of the ACP will impact the existing socioeconomic environment of the ROI comprised of
Jackson, Pike, Ross, and Scioto Counties in Ohio. Other counties within Ohio would derive
minor socioeconomic impacts from locating the ACP at Piketon aside from the benefits to the
four counties discussed below. The following section will evaluate the significance, as it pertains
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to socioeconomic impacts, of building and operating'the ACP at the Preferred Site and at PGDP.
4.10.1 Socioeconomic Impact Methodology
Socioeconomic impacts are addressed in terms of both direct and indirect impacts'. Direct
impacts'are those changes that can be directly 'attributed 'to the Proposed Action,'including
changes in employment and expenditures from .the construction and operation of the proposed'
plant. Indirect impacts to the ROI occur in. response to the direct impacts fr6m -the Proposed
Action. Two factors indirectly lead to changes-in employment levels and income in other sectcrs'.
throughout the ROI:
1. The changes in site purchase and non-payroll expenditures from the construction,
refurbishment, 'and operation'phases'ofthe ACP; and

..

'

2. The changes in payroll spending by new employees.

v

The -total economic impact is the sum.of the direct and indirect impacts. The direct
impacts estimated in the socioeconomic analysis are based on project' summary data-developed
by USEC in conjunction with their contractors and representatives. 'I Total 'employment 'and
earnings impacts were estimated using Regional Input-Output Modeling System (RIMS II)
multipliers' 'developed by the U.S. Bureau .of Economic Analysis (BEA) specifically for the
Portsmouth ROI, comprising Jackson, Pike, Ross, and Scioto Counties in Ohio, and the Paducahl
ROI, comprising Ballard,- Graves,.Marshall, and McCracken Counties in Kentucky, and Massac
County, Illinois. These multipliers are developed from national input-output tables maintained
by the BEA anid adjusted to reflect regional trading paitemrs and'industrial.structirre and most
recently updated in'1999.: The tables show the distribution of the inputs purchased 'and the
outputs sold for each industry for every.county in the United States. The multipliers:for this
analysis were developed from the input-output tables' for the respective ROIs. The multipliers
are applied to data on 1) total changes in final'demarid (total expenditures) and 2) initial changes
in employment levels and earnings associated with the proposed project .to -estimate the total
(direct and indirect) impact of the project on regional earnings and'employment levels. For this
analysis, the term "direct jobs" refers -to 'the employment created by the project and "direct
income" refers to project.workers' :salaiies. The term ".indirectjobs" refers to the jobs created in
other employment sectors as'an indirect result'ofnew employment at the construction' site and
"indirect income" refers to the income generated by the new indirect jobs.
All jobs that are created, whether direct or indirect, are considered full-time equivalents
(FI`Es) for the purpose of the'various 'socioeconomic analyses for each phase assessed.
The importance of the actions and their impa6ts is' determined relative to the context of
the affected environrment, or project baselifei,- established in the following'section. The baseline
conditions provide the framework for analyzing the importance of potential economic impacts
that could result from the project.. Impacts would be determined to be significant if-the change
resulting from the action analyzed would exceed historical fluctuations in the regional economy.
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4.10.1.1 No Action Alternative

Under the No Action Alternative, the ACP would not be deployed at Piketon. None of the
socioeconomic benefits associated with the project, including employment, income, and. tax
revenues would be generated and the local economy would receive no ancillary benefits from the
project. As discussed in Section 4.10.1.3, the ACP will operate using approximately 600
personnel that will be transitioned from current Piketon positions. If neither the PGDP nor the
Preferred Alternative was selected, there would. be a projected loss of approximately 600 USEC
jobs. This loss will result in a loss of approximately 900 jobs that are indirectly dependent on
demand created from the Piketon ACP operational earnings. In addition, another 374 non-USEC
(i.e., contractor) new jobs that would have been. created during the construction phase and
another 2,055 new contractor jobs that would have been created during the manufacturing phase
would also be lost. A total loss of 3,929 jobs is estimated to result in a loss in $242 million in
annual earnings in the Preferred Alternative ROI (2013 dollars). Decontamination and
decommissioning (D&D) cost estimates were not. considered as part of job and revenue loss
projections due to the fact that D&D activities would be initiated regardless of whether or not the
ACP at Piketon was allowed to proceed.
4.10.1.2 Paducah Gaseous Diffusion Plant Siting Alternative
The PGDP siting alternative socioeconomic. analysis was performed for the 7 million
SWU production plant. Construction. and operations costs were evaluated separately for the
PGDP siting alternative. Because this is new construction and there. are no existing structures to
be refuirbished 'on' the PGDP site'for use, D&D costs were not evaluated. Moreover, the.
manufacturing phase. of the centrifuge machines was considered as a separate function,
irrespective of the Commercial' Centrifuge Project location' and was evaluated as part of the
proposed action in Section 4.10.1.3 of this ER.'
Construction
One process building will be.constructed covering 1,231,172 ft2 and numerous support structures
(e.g., gas test facility, machine assembly and maintenance building, machine transfer corridor,
interplant process piping, product feed and withdrawal building, etc.) located on ground leased to
USEC on the PGDP DOE reservation. Under this alternative, the creation of both direct and
indirect jobs would result from constructing the ACP at PGDP. There would.also be an increase
in revenue to the local economy, including the'local and state tax bases. Construction of the
plant would cost an estimated $2,976 million dollars over the next ten-years. The construction
and start-up cost breakdown is presented in Appendix C, Table C- 1 of this ER
The values presented in Table. C-1 are for a two-process building scenario at the Preferred
Site and PGDP. The economic analysis. evaluates the four-process building scenario;
consequently, the costs shown in Table C-1 were doubled for this analysis. .The.socioeconomic
conditions in the PGDP ROI are detailed in the Environmental Report for the Gas Centrifuge
Lead Cascade Facility at PGDP (USEC 2002).:.
.

The BEA RIMS. II Final Demand Multipliers were used to evaluate impacts on
employment and earnings based upon a $2,976 million change in final demand over a ten-year
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period. This expenditure over the next ten years'would lead to the creation of an average of
3,899 jobs per year (see Table 4.10-1). This includes both direct employment related to the ACP
construction and indirect employment created by the. additional local demand on goods and
services created by the construction employment. The change in 'demand created by the
construction project would create local annual earnings of$ 137 million dollars.

*
*

.Table 4.10-1 Estimated Impacts of Constructing the
Facility at Paducah Gaseous Diffusion Plant
Change in Final Demand (mullion $)
2,976

FinalDemand Afultipliers:a

:Output ($)
Earnings ($)
Employment (Cobs)
Total Impacts:
Total Output (million $) '

1.69
0.46
13.1

.

5,029

Average Annual Earnings (million $)
.
AverageAnnual. Employment Ojobs)
Number of Years Duration for this Phase
Detailed Impacts:
USEC Construction Employment

137
.

10
900

.

*Indirect Jobs Linked to USEC Construction
New Jobs

.

3,899

.

.

Added School aged children
Students in ROI

1,179
1,820

387
'25,000

Percentage of School Population -

1.55%

$32,836

Avg. Income
' Income Tax for each state
Total Annual Income Tax.
Total Income Tax
.
KY Sales Tax
'

.
.
.

.

$1,751:'
$6,826,379
$68,263,786

$7,271,204
$72,712,043

*Total State Sales Tax
*BEA(2004).

Direct employment and earnings.will.derive from bothUSEC.support.personnel that are
transitioned from current PGDP positions and from, contracted construction workers. The level
of employment and earnings from the transitioned USEC workers would be identical to that
anticipated for the Preferred Alternative; The USEC level of effort would start with 30 FTEs in
2004 and would peak, with 900 employees in 2013, the year before commencement of the
operations phase.

.

The construction phase of the ACP is .estimated'to result in '3,899 direct and indirect jobs
per year. Employment values include USEC employees, contracted construction workers, and
the indirect employment in industries that support the ACP construction and that provide goods
and services to the employees. The average per capita income in McCracken County in 2001
was $30,050 (BEA 2004). If this value is escalated by 3 percent per year, the annual income in
2004 will be $32,836. At this average income, the anticipated annual income tax revenue will be
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$6.8 million (2003 Kentucky Tax Table). The total income tax derived over the life of the
project will be $68 million in 2004 dollars.
Assuming that 75 percent of earning after taxes is spent in Kentucky, the commonwealth
would receive $7.3 million in annual revenue from the 6 percent sales tax or $73 million total
sales tax revenue in 2004 dollars over the next ten years.
Approximately 6 percent of the employees at the PGDP.live in Massac County, Illinois;
consequently, a small component of the taxes would.be collected in Illinois. The construction of
the ACP will provide a small positive impact on the ROI employment, earnings, and tax base.
The construction of the ACP will not increase the number of USEC employees. in the
ROI, but could result in an increase in population of 1,820 persons and their families (contract
construction workers and 'indirect jobs). . This 'increase in employment' was. estimated by
subtracting the maximum number of USEC employees (900) who are assumed to currently be
employed at the PGDP and the indirect jobs that these USEC positions currently stimulate: 1,179
jobs per year.
Many of the construction and indirect jobs will be taken by persons from the ROT. The
Lead Cascade ER for the PGDP (USEC 2002) reported the ROI had a rental vacancy rate of 10.9
percent or 1,750 vacant units available in addition to 1,117 vacant housing units. These data
indicate that there is sufficient housing capacity. to satisfy any short-term increases in the ROI
population; consequently, it is concluded that. construction of the ACP will have a minor impact
to local housing demand.
The ROI has 70 schools with approximately 25,000 students (USEC 2002). Commonly, a
high percentage (75 percent) of the construction-related employment derives from the ROT. (DOE
1999). Approximately 50 percent of U.S. households have children under. 18'and the average
number of children in a household is 1.7 (Census 2003).: If one quarter of 1,820 jobs are filled.
from outside the ROI and each job.represents a. household, as defined by'the US Census Bureau,
then the maximum influx of school-aged children is anticipated not to exceed 387.. This is
approximately 1.55. percent of the school population measured in 2000. The construction and
refurbishment of the ACP will not have a significant impact on ROI demand for educational
services and infrastructure.
Operations

Operation of the ACP is projected to employ 600 personnel. This number of direct
employees is estimated using the RIMSII direct effect multiplier to support 1,260 indirect jobs in
the ROI (Table 4.10-2).
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Table.4.10-2 Annual Economic Impact Based,
on Employment and Earnings in the Operations
Phase
...600
Operational Employeesa
32
Direct Salariesb
Direct Effect Multipliers:

c.

2
3.1

Earnings (dollars)
Employment
Total Impacts:
Indirect Employment

-

1,260

'

32

Indirect Salaries
Detailed Impacts:

USEC Operations Employment
Indirect Jobs Linked to USEC
Employment
Avg. Income USEC
'Income Tax for each state Avg. ROI
:'
Total Annual Income Tax
.'KY and Ohio 6% Sales Tax
.

.

600
.1,260
$34,409
$1,789
$3,328,000
$2.730.240

,

'Employment figures from USEC (2004)
b USEC (2004) escalated to 2013 dollars
c BEA (2004)

.

The staffing requirements and project salary levels for the operation-of the ACP. would
generate $64 million in direct ($32) and indirect ($32) .income in 2013 dollars. Estimating the
average income from Table 4.10-2 at $34,409 the iricome derived from direct and indirect
employment associated with the ACP would generate $33 million in state income tax revenue
(2003 Kentucky Tax Table). Assuming that. the 1,860 direct and indirect employees spend 75
percent of their. remaining income, the state Would receive approximately $2.7 million in annual
revenue from the 6 percent sales tax.
... Because most of the 600 direct jobs at the ACP are expected to be filled within the ROI
with current PGDP employees, no impacts to population or housing are expected. Community
services would also not 'experience any significant impacts,; .as' no significant increase' in
population would be expected to occur as a result of the 'ACP operation.
4.10.1.3 Proposed-Action

-

.

Four phases were analyzed for the preferred.alternative. They include .
I

1.
2.
3.
4.

Refurbishment and Construction;
Operations;
Manufacturing; and
Decontamination and Decommissioning.
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The socioeconomic analyses for these phases were analyzed using final demand and
direct effect multipliers. The socioeconomic impact results for each phase are detailed in this
section.
Refurbishment and Construction
Under the Proposed Action, refurbishment of a number of existing structures and
construction of two process buildings, a feed and withdrawal building and cylinder storage yards
will take place for deployment of the Commercial Centrifuge Plant at Piketon. The project will
utilize existing buildings in the former GCEP that will be refurbished' to accommodate the
proposed action. In addition to refurbishing the two existing process buildings, two new process
buildings (spanning approximately 304,000 ft2 each) and associated .feed, withdrawal, and
customer services facilities plus several cylinder yards, (totaling approximately 2,268,400 112),
will be built to meet specified operational quotas..
Refurbishment and construction of the Facility are estimated to cost $1,449 million
between calendar years 2006 and 2010. The construction and startup cost breakdown is
presented in Appendix C, Table C-1 of this ER The values presented in Table C-1 are for a twoprocess building scenario at the Preferred Site and PGDP. The economic analysis evaluates the
four-process building scenario; consequently, the costs shown in Table C-1 were doubled for this
analysis. The BEA RIMS II Final Demand Multipliers provide a means of evaluating indirect
impacts on employment and earnings that are based upon projected final demand change in the
ROI. There are two elements of employment during the refurbishment and construction phase.
One element will consist of USEC employees transitioned from current positions at Piketon that
will support management, design, licensing, assembly, testing and evaluation, quality assurance,
nuclear and radiological safety, and operational readiness- assessments. Because the USEC
personnel will be transitioned from current positions at Piketon their employment and wages will
have little impact on local resources and earnings. The USEC level of effort would start with 30
full time employees in 2004 and would peak with. 900 employees in 2013, the year before the
operations-only phase.
The increase in Final Demand ($1,449 million) created by the' Facility construction.
project creates average annual earnings of $107 million dollars. The.average per capita income.
that is reported in Section' 3.11 of this ER for the ROI is: $25,317. The' state income tax rate for
incomes between 20,000 and .40,000 is $445.80 plus 4.5 percent of excess over $20,000; At this
average income, the anticipated revenue. from.income taxes will be $2.3 million per year and
$11.5 million (in 2004 dollars) for the construction phase. Assuming that 75 percent of earnings
after taxes are spent in Ohio, the state would receive $3.7 million in. annual revenue from the 6
percent state. sales tax and $18.6 million during the 5-year construction phase of the. project
(2004 dollars). Pike County would also benefit from their county sales tax of 1 percent.
Assuming that half of all transactions occur within Pike County, the county would receive
approximately $414 thousand in annual tax revenue. The construction and refurbishment of the
ACP will provide a positive impact on the ROI earnings and tax base.
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The increase in Final Demand over the next five years would lead to the' creation of an
average of 3,362 jobs per year (Table 4.10-3). This includes both direct employment related to
the ACP construction and indirect employmnmeit created by the additional local demand on goods
and services. USEC employment during the construction phase will be transitioned from present
employees at Piketon; consequently, both the USEC employees,.estimated to be'a maximum of
900, and the indirect employment currently associated with them is excluded from -assessing
impacts on the local infrastructure. The number of -indirect jobs'stemming from the USEC
employees will be approximately 2,088 per 'year. Excluding the USEC employees and the 2,088
jobs they indirectly create, leaves 374 direct construction contractor jobs and the indirect jobs
they stimulate.
Table 4.10-3 -Estimated Impacts of Constructing
the Facility at rreferred Site
1,449Change in Final Demand (million $)
FinalDemand Multipliers:
Output ($)
Earnings ($)
.

.

Employment'Gobs)

1.47
0.37

11.6

Total Impacts:.

*

Total Output (million $)
Average Annual Earnings (million $)
Average Annual Employment (jobs)
Number of Years Duration for this
Phase.

*

2,130,
.107
3,362:
'5

. Detailed Impacts:.

900'

USEC.Conistrubtion Employment
Indirect Jobs Linked to USEC
Construction
:374
New.Jobs

2,088
79

Added School aged children '

-

Students in ROI
Percentage of School Population.

37,700
0.21%

Avg.-Income

.

Income Tax for each state
' Total Annual Income Tax:
'$11,518,208
Total Income Tax
*

Ohio 6% Sales Tax

.

Total State Sales Tax
Pike County Sales Tax 1%
Total County Sales Tax

* 4-99

*

$25,317

$685
$2,303,642
$3,726,180

' $18,630,902
$414,020
$2,070,100

I

.I .

.

.

I-*!@*

,!

.

..

.

I

.

.
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The ROI contains 24 public school districts with a* total of 94 schools serving
approximately 37,700 students (USEC 2002). Commonly, a high percentage (75 percent) of the
construction-related employment derives from the ROI (DOE 1999). Approximately 50 percent
of US'households have children under 18 and the average number of children in a household, is
1.7 (Census 2003). If one quarter of the' new 374 jobs are filled fromboutside the ROI and each
job represents a household as defined by the U.S. Census Bureau, then the maximum influx of
school aged children is not anticipated to exceed .79. This represents approximately 0.21%
percent of the school population measured in 2000. The. construction and refurbishment of the
ACP will not significantly impact ROI demflnd'fbr K-12 educational infrastructure and services.
The additional 374 jobs created by the ACP construction should not have a significant
impact on the local housing market. As shown in Section 3.10, the average occupancy rate in the
ROI is 8.6 percent for rental property and there are approximately 22,824 units available;
therefore, based upon 2000 census data, there are 1,963 rental units available. There is adequate
short-term housing available. for the construction phase of the-project; therefore, there are no
projected negative impacts on short-term housing demand during the construction-refurbishment
phase.
Operations

The ACP is projected to employ approximately 600 personnel. This number'of direct
employees is estimated to support 900' indirect jobs in the ROI (Table 4.10-4). The staffing
requirements and project salary levels for the operation of the ACP would generate $54 million
in direct ($32) and indirect ($22) income in 2013 dollars. At an average income of $36,226 per
year (Table 4.10-4), the ACP operation would generate $1.8 million in state income tax revenue
(Ohio Tax Tables 2003). Assuming that the 1,500 direct and indirect employees spend 75 percent
of their remaining income, the state would receive approximately $2.4 million, in revenue from
the 6 percent sales tax. Pike County would: also benefit from their county sales tax of 1 percent.
Assuming that half of all transactions occur within Pike County, the county would receive
approximately $263 thousand in annual tax revenue. The operations phase of the ACP will
provide a positive impact on the ROI earnings'and tax base.

4-100

.Revision 4

EnvironmentalReportfor the American CentrifugePlant

Table 4.10-4 Annual Economic Impact Based on
Employment and Earnings in the Operational Phase at.
the Preferred Site
Operational Employeesa

600

Direct Salariesb

$32

Direct Effect MAiltipliersc:.

Earnings (dollars)
Employment
Total Impacts:
Indirect Employment
Indirect Salaries
Detailed Impacts:

1.7
2.5

900
'

$22

.

USEC Operations Employment -600
Indirect Jobs Linked to USEC Employment
Avg. Income USEC

900
$36,266

'

$1,178.00

Income Tax for each state Avg. USEC
Total Annual Income Tax :$1,767,000

$3,611.33

Income Tax for each state Avg. ROI

Ohio 6% Sales Tax'
Pike County Sales Tax 1%

.

$2,368,485
$263,165

' Employment figures from USEC (2004)
b TJSj.g(20(4M escalated to 2013 dollars

Because most of the 600 direct'jobs at the ACP are expected to be filled within the ROI
with current Piketon employees, no impacts to' population or housing are expected. Community
services would also not experience any significant impacts,' as' no significant increase in
population would be expected to'occur as a result of the ACP operation.
Manufacturinf'
Under the Proposed Action, centrifuge machines and other components critical to
effective operations would be manufactured to.support the four buildings slated for 7 million
SWU production. Presently, the centrifuges and components are planned to be assembled within
the Piketon ROI; however, final site selection has-not been finalized. For the purposes of this
socioeconomic analysis, the manufacturing phase activities will be within the Piketon ROI and
will utilize the Piketon ROI RMIS II multipliers.
The manufacturing and assembly phase is estimated.to 'cost $1,423 million between
calendar years 2004 and 2013. The BEA RIMS II Final Demand Multipliers provide a means of
evaluating indirect impacts on employment and earnings that are based upon projected final
demand change in the ROI. There are two elements of employment during the manufacturing
phase. One element will consist of USEC employees transitioned from current positions at
Piketon that will support management, design, licensing, assembly, testing and. evaluation,
quality assurance; nuclear and radiological safety, and operational readiness assessments for the
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centrifuges and related components. Because the USEC personnel will be transitioned from
current positions at Piketon their employment and wages will have little impact on local
resources and earnings. The USEC level of.effort would start with an average of 30 full time
employees in 2004 and remain constant through 2013.
The increase in Final Demand ($1,423 million) created by the. manufacturing phase
creates average annual earnings of $71 million dollars. The average per capita income that is
reported in Section 3.11 of this ER for the ROI .is $25,317. The state income tax rate for. incomes
between 20,000 and 40,000 is $445.80 plus 4.5 percent of excess over $20,000. At this average
income, the anticipated revenue from income taxes will be. $1.5 -million. per year and $14.6
million (in 2004 dollars) for the manufacturing phase. Assuming that 75 percent ofearnings after
taxes are spent in Ohio, the state.would receive $2;4 million in annual revenue from the 6 percent
state sales tax and $23.6 million during the 10-year manufacturing phase of the. project (2004.
dollars). Pike County would also benefit. from their c6unty sales tax of 1 percent. Assuming
that half of all transactions occur within Pike County, the county would receive approximately
$262 thousand in annual tax revenue. The manufacturing phase will provide a positive impact on
the ROI earnings and tax base.
The increase in Final Demand over the next ten years would lead to the creation of an
average of 2,130 jobs per year (Table 4.1 1-5). This includes both direct employment related to
the centrifuge manufacturing and indirect employment created by.the additional. local demand on
goods and services. USEC employment during the manufacturing phase will be transitioned from
present employees at Piketon; consequently, both the. USEC employees, estimated to be an
average of 30, and the indirect employment currently associated with them is excluded from
assessing impacts on the local infrastructure.. The number of indirect jobs stemming from the
USEC employees'will be approximately 45 per year. Excluding the USEC employees and the 45
jobs they. indirectly create, leaves 2,055 direct manufacturing contractor jobs and the indirect
jobs they stimulate.
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Table 4.10-5 Estimated Impacts of
Manufacturing Centifuges at the Preferred
Site:
Change in Final Demand (million
.1,423

*

FinalDemandMultipliers:'
Output ($)
Earnings ($)

*

1.47'
0.50

Employment Cobs)

'14.97

* .Total Impacts:
*
Total Output. (million'$)

2,092..

- Average Annual Earnings .(ullion .
''
Average Annual Employmenrit
(jobs)
:
Number of Years Duration for this
Phase:.

**)

*

.

2,130'
10

.Detailed
Impacts:

Direct USEC Manufacturing
Employment
*.

Indirect Jobs Linked to
. Manufacturing
:
.
New Jobs

.

.

*
*
*

i.

437
37,700.

1%
$25,317

'.:

$685
$1,459,773

Income Tax for each state
Total Annual Income Tax
*

...

2,055

Percentage of School Pop
Avg. Income

.

.'44.91

Students in ROI

*

30
'

Added School aged children.

. .

71

TotalIncomdeTax

Ohio 66/o Sales Tax
Total State Sales Tax

.$14,597,727

.

'

Pike County Sales Tax.1% '
Total County'Sales Tax
'
aBEA (2004) .

$2,361,208..
$23,612,078
$262,356
$2,623,564 .'

.

The ROI contains .24 public school districts with. a-total of. 94 schools .'serving
approximately 37,700 students (USEC 2002). Commonly, 'ahigh percentage (75 percent) of the
construction-related employment derives from the ROI (DOE 1999). Approximately 50 percent '
of US households have children under 18.and th6 average number of children'in a household is
1.7 (Census 2003). If one quarter of-the new 2,055 jobs are filled from outside the ROI arid each
job represents a household .as defined by.the US Census Bureau, then the maximum influx of
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school aged children is not anticipated to exceed 437. This represents approximately 1 percent
of the school population measured in 2000. The manufacturing phase will not significantly
impact ROI demand for K-12 educational infrastructure and services.
The additional 2,055 jobs created by the. manufacturing phase should not have a
significant impact. on the local housing market. As shown in Section 3.11, the average
occupancy rate in the ROI is 8.6 percent for rental property and there are approximately 22,824
units available; therefore, based upon 2000 census data, there are 1,963 rental-units available.
There is adequate short-term housing 'available, for the manufacturing phase of the project;
therefore, there are no projected negative impacts on short-termn housing demand during the
manufacturing phase.
Decontamination and Decommissionini
Under the: Proposed: Action, the 'facilities utilized for the ACP will undergo
decontamination and decommissioning (D&D). -The D&D o'f these facilities is estimated to
commence approximately;30 years from the first year. of operation It should be noted that the
RMIS H ROI multipliers cannot be predicted over a,30-year period;.> This is due to changes
within the ROI population, tax structure,, school and housing developments. Nevertheless, the
socioeconomic impacts will be estimated as a baseline'estfmate using' current RMIS 'HI
multipliers and facility D&D estimates. D&D estimates for facilities operating with an NRC
license are required to be reviewed and revised' every two years.
The D&D of Commercial Centrifuge facilities are estimated to cost $435 million and are
expected to occur' over a six-year period, 30 years from the first year of facility operation. The
BEA RIMS II Final Demand Multipliers provide a means of evaluating indirect impacts on
employment and earnings that are based upon projected. final 'demand change in.the ROT. There
are two elements of employment during the D&D phase. One element will consist of USEC
employees transitioned from current positions at Piketon that willsupport management, design,
licensing, planning, demolition, reuse, evaluation, quality assurance, nuclear and radiological
safety, and operational readiness assessments for-the D&D of the Commercial Centrifuge Plant
facilities. Because the USEC personnel will be transitioned from current positions at Piketon
their employment and wages will have little impact on local.resources and earnings. The.USEC
level of effort would start with 67 full time employees in Year 2030 'and peak at approximately
260 in Year 2035. An average USEC employment of 148' was utilized for. years 2031 through
2036
The increase in.Final Demand ($435 million) created.by the D&D project creates average
annual earnings of $26.8 million dollars. The average.per capita income that is reported. in
Section 3.10 of this ER for the ROI is $25,317. The state income'tax rate for: incomes between
20,000 and 40,000 is $445.80 plus 4.5 percent of excess over $20,000. At this average income,
the anticipated revenue from. income taxes.will be $576 thousand per: year and $3.5 million (in
2004 dollars) for the D&D phase. Assuming that 75 percent of earnings after taxes are spent in
Ohio, the state would receive $932 thousand.in annual revenue "from the 6 percent state sales tax
and $5.6 million during the'six-year D&D.phase of the project (2004 dollars). Pike County
would also benefit from its county sales tax of 1 percent. .Assuming that half of all transactions
occur within Pike County, the county would receive approximately $103 thousand in annual tax
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revenue. The D&D phase will provide a positive impact on the ROI earnings and tax base.
The increase in Final Demand over the six.years would lead to the creation of an average
of 407 jobs per year (Table 4.10-6). This includes both direct'employment related to.the ACP
D&D and indirect employment created by the additional local demand on goods and services.
USEC employment duiring the.D&D.phase will :be transitioned from present. employees' at
Plketon; consequently, both the USEC. employees, estimated to be a maximum average of 148,
and the indirect employment currently associatedwith them is excluded from assessing impacts
on the local infrastructure. The number of indirect'jobs stemming *fromthe USEC employees will
be approximately 286 per year. Excluding the USEC employees and the 286 jobs they indirectly
create, leaves 407 direct D&D contractor jobs and the indirect jobs they stimulate.
Table 4.10-6 Estimated Impacts of D&D at the
Preferred Site','
Change in Final Demand (million4$)
35.
FinalDemnand Mulapliersa:

Output ($)

1.47

'Earnings ($)

.0.37

Employment (jobs)

11.6

TotalImpacts:

Total Output (rmiillion $)
Average'Annual Earnings`(milliohn$)
Average Annual Employment (Cobs)
Number of Years Duration for'this

*

'
'

Phase
DetailedImpacis:

639
26.8
841
6

* USEC Constructioh Employment

`148

Indirect Jobs Lihked to D&D
New Jobs
.
Added School aged children
Students in ROI .
.

286.1:
407
. .86
37,700:

.'

.*

-

'Percentage of Scho 61 Population
Avg. Income
.
Income Tax for'each state
.685.2

BEA(2004).
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0.23%
25,317

Total Annual Income Tax
. $576,308
Total Income Tax
.$3,457,847
-Ohio 6% Sales Tax,
$932,188
'Total State Sales Tax. --.
$5,593,128..
Pie
M County Sales Tax'1% '.
..-. $103,576.45'
, Total County Sales Tax, .
'$621,458.67
*

.
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:
.
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The ROI contains 24 public. school districts with a total of*94 schools serving
approximately 37,700 students (USEC 2002). Commonly, a high percentage (75 percent) of the
construction-related employment derives from the ROI (DOE 1999). Approximately 50 percent
of U. S. households have children under 18 and the'average number of children in a household is
1.7 (Census 2003). If one quarter of the new 407'jobs are filled from outside the ROI and each
job represents a household as defined by the U. S. Census Bureau, then the maximum influx of
school aged children is anticipated not to exceed 86. This represents approxiniately O.23 percent
of the school population measured in 2000. The D&D of the ACP will not significantly impact
ROI demand for K-12 educational infrastructure and services.
The additional 407 jobs created by the D&D phase should not have a significant impact
on the local housing market. As shown in Section 3.10, the average occupancy rate in the ROI is
8.6 percent for rental property and there are approximately 22,824 units available; therefore,
based upon 2000 census data, there are 1,963 rental units available. There is adequate shortterm housing available for the D&D phase of the project, therefore, there are no projected
negative impacts on short-term housing demand during the D&D phase.
Decontamination and Decommissioning Costs
The costs are provided in Chapter 10.0 of the license application.
Updates on cost and funding will. be provided periodically as cost or funding mechanisms
change. 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.
PGDP Impacts
UF6 production will ultimately cease at PGDP when the Proposed Action becomes
operational. D&D of those.facilities currently leased to United States Enrichment Corporation
*will begin once the GDP ceases operation (DOE 2004b)..

*

The potential of a positive.benefit may occur when United States Enrichment Corporation
ends the lease agreement with the DOE. and the:DOE reservations undergo D&D (DOE 2004a,
DOE 2004b).
4.11 Environmental Justice
The. environmental justice evaluation, was performed using the miost recent population
and economic data available from the U. S. Census Bureau and.was done in accordance with the
procedures in NUREG;4748,:.'"Environmental Review Guidance for Licensing Actions.
Associated with NMSS Programs," Final Report, 2003. NUREG-1748 was recently supported
by the NRC's draft Policy Statement on the 'Treatment of Environmental Justice Matters in
NRC Regulatory and Licensing.Actions." 68 FR 62642 (Nov. 5, 2003).
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4.11.1 No Action Alternative
Under the No Action Alternative, the facility would not be deployed and operated at
Piketon.. . None of the environmental imrpacts associated with the project, including
socioeconomic benefits, would be generated .andd the affected environment' would remain the.
same. USEC. would continue oPerations at PGDP to produce and market uranium enrichment
services to its domestic and foreign customers. 'United States Enrichmiient *Corporation would.
continue to. lease and operate existing facilities and associated. lands at the Piketon DOE
reservation and PGDP.

,.*

.

4.11.2 Paducah Gaseous Diffusion.Plant Siting Alternative

.

As described in earlier sections .the Paducah Gaseous Diffusion Plant (PGDP) site was
considered as.an alternative. .Accordingly, an environmental justice evaluation was performed
for the PGDP in accordance. with NURER-1 748' using 2000 U.S. census data. The evaluation
shows that no disproportionately high rninority.or low-income populations exist within a 4 mile
radius of the PGDP site. Accordingly, no further examination of environmental justice impacts
at the PGDP site is warranted.
4.11.3 Proposed Action

x

This sectionexamines if there are', disproportionately 'high minority or low-income
populations residing within. a4 mile radius .of the ACP. If there is a disproportionately high
minority or low-income. population within 'that area, a -.further examination of environmental
impacts would be required to determine the potential for environmental justice concerns; As:
discussed below, no disproportionately high minority or low-income populations were identified
that would require further analysis of environmentaljustice concerns.
4.11.3.1 Procedure and-Evaluation Criteria "

.

.

.

Appendix C of NUREG-1748 was the"primary guidance for this section;. NUREG-1748
states in part:
If the facility is located -outside the city limits or in a rural area, a radius of.'...
approximately 4 miles (50 square miles) should be used..
If the percentage in the.[census] block groups significantly exceed that of the state
or county percentage for either minority or low-i come population, environmental
justice will have to be considered in greater detail. As a general matter' (and where
appropriate), staff may consider differences' greater than 20 percentage points to
be significant. Additionally, if either the minority or low-income population
percentage exceeds .50 percent, environmental justice will have to be considered
'
.ingreater detaiL
NUREG-1748, C-4 and 5 (footnotes omitted).
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To determine what communities to include in the evaluation, USEC conservatively used
the DOE reservation boundary instead of the ACP boundary. All Census Block Groups (CBG)
located in whole or in part within a four mile radius of the DOE reservation were included, using
2000 U.S. Census data. See Figures 3.10-2 and 3.10-3. The CBGs within 4 miles of the DOE
reservation are: (1) Tract 9522,. CBG 3, Pike County; Ohio; (2) Tract 9522, CBG 4, Pike County,
Ohio; (3) Tract 9523, CBG 1, Pike County, Ohio;.(4) Tract 9527, CBG 1, Pike County, Ohio;
and (5) Tract 9922, CBG 2, Scioto County, Ohio. Raw mmority population data and raw lowincome data were obtained for the State of Ohio, Pike County, Scioto County, and the above four
CBGs. See Tables 3.10-6 through 3.10-8 in the above section.
The minority and low-income population percentage data were compared with the
appropriate state and county counterparts. These comparisons w&e made pursuant to the "20
percent" and "50 percent" criteria set forth in'Appendix C to NUREG-1748 to determine: (1) if
any individual CBG contained a minority population group or low-income household percentage
that exceeded the county or state by more than 20 percentage points; or (2) if any CBG was
comprised of more than 50 percent minorities or low-income households.
4.11.3.2 Results
As described above, the minority and low-income population percentages for each of the
CBGs were compared against the corresponding. state and county percentages. See Tables 4.111, 4.11-2, and 4.11-3 (A positive. value means the CBG has' a higher'minority or low-income
population percentage; a negative value means the CBG has a lower minority or low-income
population percentage). The "20 percent" criterion contained in Appendix C to NUREG-1748 is
not exceeded because none of the .CBGs contain" a minority population .grou' or low-income
household percentage that exceeds Pike County. or Ohio. by more'. than 20 percentage points.
Additionally, the "50 percent" criterion contained in Appendix..C. to'NUREG-1748.is not
exceeded because the total minonrtypopulation and total low-income population for all CBGs are
less than 50 percent. See Table 4.11-3 and Table 4.11-4. Accordingly, USEC has concluded
that no disproportionately high minority or low-income populations exist that would warrant
further examination of environmental justice impacts upon such populations.
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Table 4.11-1 Difference Betwveen Census Block Groups(CBG) and Ohio*
Amercan

Afica'n

.. Georaphy.

Amierican .`.[Indian.:

__.._.._:__..._.._._.

Tract 9522, CBG 3, Pike
County, Ohio
Tract 9522, CBG 4, Pike
County, Ohio
.
Tract 9523, CBG 1,Pike
County,'Ohio
Tract 9527, CBG 1,Pike
' ....
County, Ohio
''
.
Tract 9922, CBG 2,
Scioto County, Ohio

-11.2%
. .
-11.3%
.. .
-10.1%.

Other .. Twoor. Hispanic or
..:
.. more races . Latino
. . 'Islander.. '
-0.2%
1.1%
-1.0%
-1.2%
0.0%
: _ _ _ _
._._..
-0.9%
-1.9%
-0.8%
-1.2% .
0.0%
.
._
-1.3%
0.5%/°
°0.0%
-0.7%
-1.1%
:.
.
.
.
.
-0.8%
-0.5%
0.3%
-0.3% - . 0.0%
.
..
-1.5%
-1.9%
0.0%
..- 0.8%
-1.2%

-0.2%
.
-0.2%
.
0.4%

.

.

0.2%

-11.3%

0.6%

-11.3%..

acific.

Asian.

-

.

.

jource:.Census 2000

. ..1.

* Table 4.11-2 Difference B'etween CBGs and the Applicable County (either 'Pike or'Scioto)
.. African.;

....Geography

:_'__;';._''____.._-:;A:erican'

Tract 9522, CBG 3, Pike'
County, Ohio

.

County, Ohio
Tract 9523, CBG 1,Pike
.
County, Ohio..
Tract 9527, CBG 1, Pike

-1.0%

4-04%

sla der:
-0.1%

-1.0%

-0.4%

.

...

....

Two or

Other.

Pacific

-

Hispanic or

more
m., races

" Latinco

0.4%

.14%

0.4%

002%

-0.7%

.- 0.5%

'

.-.-0.1%

0.8%

0.0%

,

0.9%

-0.2%

0.5%

.-...
.

'-0.8%

.

.

-0.6%

.- 0.8%
.

Tract 9922, CBG 2.

_

_

-0.11

.0.5%

..

0.3%

-2.6%
_

'

0.1%

. -0.3%1%

-0.4%
'

.. .0.5%

County,: Ohio .
Scioto County, Ohio__
Source: Census 2000

Indian..

.

-0.6%

-

Tract 9522, CBG 4, Pike

Asian

American'

__

_

_

_

-0.4%
__

_

_

_

-0.2%

-0.1%
__

_

_

_

__

_

_

_

4.5%
_

_

_

_

_

-0.6%
_

_

_

_

_
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Table 4.11-3 Difference in Low-Income Population
Geography

Percent
Percent
Difference Difference
with State with County
Tract 9522, CBG 3, Pike
-0.1%
-8.1%
County, Ohio ._._._._.
6.6%
-1.4%
Tract 9522, CBG 4, Pike
County, Ohio .
._..
..
_.
Tract 9523, CBG 1, Pike
10.8%
2.8%
County, Ohio
., ._'._-_.

Tract 9527, CBG 1', Pike
County, Ohio

14.5%

6.5%

. ._.__._.

Tract 9922, CBG 2,

3.9%

Scioto County, Ohio

..

-4.8%

...

_.

_:

Source: Census 2000

Table 4.11-4 Total Minority. Population Percentage
. Geography

-Total'

Total'-

Total'

Population. Minority Minority
.. :. .: ..
Popul'ation'. Per iiniN'e
.. ...
54
3.4%
1571
Tract 9522,'.CBG 3, Pike
*

County, Ohio

'

..

.

..

_..

County, Ohio '
Tract 9523, CBG 1, Pike
County, Ohio

.....

Ohio

'

1,350.

'

..

.

Tract 9922, CBG 2,
Scioto County, Ohio . .
Source: Census 2000

0.6%

102

4.1%

45

3.3%

.

2,493

Tract 9527,.CBG 1,Pike

County,

9

1,534

Tract 9522, CBG 4, Pike

793
:'

.
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4.12 Public and Occupational Health Impacts
Potential impacts to air' quality and surface and groundwater quality were assessed to
evaluate exposure pathways .to oc6upational workers and the public. Potential human.health
impacts due to exposures' from permitted emissions and accidental releases from the proposed
ACP were estimated for radioactive and chemical -gaseous emissions. Bounding..accident
scenarios were postulated and evaluated to determine pdtential.exposures to the occypationalworker and the public from the proposed ACP. '-The environmental analysis is based on a 7
million SWU plant bounding the impacts of a 3.5 million SWU plant.., '
4.12.1 No Action Alternative
Under the No Actiorn Alternative, ongoing site activities would continue and potential
human health impacts would be approximately the same as those'calculated for the year 2000' for
each respective site. USEC would continue operations at PGDP to produce and market uranium
enrichment services to its domestic and:foreign 'customers. The. United States Enrichment'
Corporation would continue to lease and operate, existing facilities and associated lands at the..
Piketon DOE reservation and PGDP.. .

'

'

. .

-

Under the No Action Alternative; radiation effects to the public would be minimal and
consistent with current effects. Airborrne radio'nuclide. emission's would continue to be the largest:.
contributor to any potential dose 'received by .the public from United-States Enrichment
Corporation operations (NESHAP 2003a)..
h

~~

,

~

.w

~.............
o.

o ker........

.
:.

........
,

.

Under the No Action Alternative, on-reservation worker average whole body dose would
be less than 10 mrem/yr, which is significantly less than the NRC .and DOE worker dose
standards of 5000 mren/yr. The colledtive.dose for all plant personnel would be similar. to
recent annual doses at the Piketon DOE reservation. .

'

...............

.

Industrial hazards at the Piketon DOE reservation would be typical of those :at other
industrial plants where employees work with hazardous materials and operate industrial
equipment.
..
Under the No Action Alternativ6, potential health' effects at the- P-GDP would be
consistent with current effects.' The maximum potential CEDE to the MEI from airborne
radionuclide releases is well below 10 mreM public dose limit.''
The .on-reservation PGDP worker. average whole body dose .would be less than. 10
mremlyr, which is .significantly less than the NRC. and DOE woiker:dose stanidards of 5,000 l
mrenl/yr. The collective dose for all plant.personnel would be similar to recent annual doses at-'.
the PGDP DOE reservation. The collective 'dose for all plant personnel would be similar -to
.

recent annual doses at the PGDP DOE reservation.

.'.

A documented safety pr6gram that would œiplement OSHA safety and industrial hygiene
requirements would protect worker health and safety at each plant.
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4.12.2 Paducah Gaseous Diffusion Plant Siting Alternative
One process building (approximately 1,231,172 i2) and other support structures (e.g.,
above-ground storage tanks, training areas; administrative services, etc.) would be constructed on
ground leased to USEC on the PGDP DOE reservation for the ACP. Operations are considered to
be the same as the Piketon ACP operations except for building configuration.
4.12.2.1 Non-Radiological Impacts
Existing air quality on the PGDP site attains NAAQS for the criteria pollutants. However,.
McCracken County (which includes PGDP and the City of Paducah) was recently identified by
the Kentucky Department of Air Quality-as a potential non-attainment area for ozone based on
the 8-hr-standard. Principal. non-radiological NAAQS "criteria" pollutants would be limited to
exhausts from four. large (greater than 600 hp) stationary diesel engines, which would be used: in
the unlikely event of a power failure. Based on AP-42: emission factors and 500 hours of
operation, emissions from these generators would be wvell below the PSD increments; therefore,
no PSD review would be required by the EPA or Kentucky Department' of Environmental
Protection.
Construction

Precautions would also be taken during the construction and operations phases to avoid
- impacts from accidental discharges of fuel, waste, and sewage. These precautions, including the
*use of spill response plans, safety-procedures; spill controls, countermeasures plans, and spill
response equipment in accordance with federal and state laws, would minimize the likelihood
and severity of potential impacts from accidental discharges. The possibility "ofcontaminant
migration to soils, surface water, and ground water would be reduced by limiting construction to..
dry periods. Consequently, no adverse impacts to'surface water and ground water would result.
Water quality should not be'adversely affected during construction because standard soilerosion control methods (e.g., silt fencing) would be used. Work would be planned to minimize
excavated or graded areas. No. potential exposure pathway to workers or the public should
occur.

Fugitive dust emissions from excavation and grading during construction would be.
mitigated using best management practices and dust. suppression methods (e.g., water sprays and
speed limits on dirt roadways).. No significant air qualit'y impacts are expected. Emissions from
heavy equipment should not significantly affect air quality, but would result in a temporary
increase in VOC emissions.
Construction activities for the one process building and support facilities would.require
the addition of 1,200 personneL Construction activities would be managed under the OSHA
construction regulations (29 CER Part 1926). The increase in personnel and construction
activities may result in a slight increase in the OSHA recordable injury and illness rate.
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Operations
Existing air quality on the PGDP site attains NAAQS for the criteria pollutants. However,
McCracken. County (which includes PGDP and the City of Paducah0was recently identified by
Kentucky Department of Air Quality as a:potential non-attainment area for.ozone based on the 8hr-standard. The Proposed Action -would not significantly affect air. quality or. potential
exposures.

'

Major non-radiological hazardous air emissions associated with ACP operations will be
HF. The CAP88-PC air dispersion model was' used to 'estimate -the off-reservation airborne
concentrations of uranium and HF averaged for one year of emissions. Details. of the CAP88-PC
air.dispersion model and site-specific inputs used to evaluate radiological doses to the'public are,
discussed in Section 4.6.3.2, Radiological Air Quality Impacts. .Assuming.UFi reacts with
atmospheric moisture to form U0 2 F2 solid .'and four'I molecules of HF vapor,- the' average HF
concentration is calculated to be 2.27x10 3 ' ig/im at the location of the Maximu'm Expos'ed
Individual (MEI).' This is approximately a million times less than 2,300 .g/m 3 , the Threshold
Limiting Values (TLV) published by the ACGIH for HF.
Operation of the ACP. at PGDP 'would entail the addition of approximately 600 personnel,
which may result.'in.a slight. increase in the OSHA recordable -injury .and illness rates or in
injuries. Industrial activities would be managed under the OSHA industrial regulations (29 CFR`
1910) and in compliance with site licenses and permits.
4.12.2.2 Radiological Impacts
Construction

.

.

.

No radiological impacts at the. PGDP are anticipated as a result of AC
n'construction,
since no radiological materials Would be available' for release. and/or exposure during this phase
of the project.

Operations

.
.

.

...

The projected emission rate for the ACP i1.86 millicuriesp(mCi) per veek, or 0.097
curies per year (Ci/yr) of total uranium.' These annual radioactive doses were'estimnated for this alternative using the CAP88-PC model aid.:wind velocity 'data- from the site meteorological
tower at Barkley Regional Airport outside the City of Paducab.. The model indicates that the
annual EDE rate for the MEI would be 0.9 :nremi/yr. The MIEI -is a hypothetical person living at
the site boundary, 1,098 m north-northwest of the proposed process building-Jocation. The MET
is conservatively 'assumed to consume .a substantial p6rtion of their diet produced at the. site
boundary, with the remainder of their diet taken from withixi an 80 km (50 mile) radius of the
process' building."The calculated MEI dose is lower than the EPA standard'of 10 mrem/yr and.
the NRC TEDE limit of 100 mrem/yr.
.
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The CAP88-PC model estimates annual. average. air concentrations (pCi/mr3) of each.
isotope at locations (distances from the stack) specified in the input parameters. Converting the
activity concentrations. of the uranium isotopes to 'mass'concentrations and summing- gives an
average total uranium concentration of 6.74x10-3
i gg/m3Sat the location of the MEI at'the site
boundary. The NIOSH Time-Weighted Average Recommended Exposure Level (REL) and
ACGIEH TLV for uranium is 200 jig/m3. The maximum average uranium concentration atthe
plant boundary will be a minimum of l0,00 times less than occupational exposure standards.
The CAP88-PC model results indicate that radiological air-quality impacts and/or potential
exposures for this alternative would be insignificant.
Accident Analysis
Accident analyses were performed for potential on-site accidents as part of USEC's ACP
Integrated Safety. Analysis (ISA) and documented in the ISA Summary. and are assumed to be
the same for PGDP. Off-reservation radiological and chemical'impacts from the postulated
accidents were evaluated and items relied'on:for safety,(IROFS) to either prevent postulated
accidents or to mitigate' their consequences to an acceptable level were identified and
documented (ISA Appendix F).
The unprevented frequency for a fire event (ISA Table CY1-3) was quantitatively'
determined to be 3;1 x 10-5 occurrences/year. This number was based on a previous study of fire '
induced UF 6 cylinder failures.. Refer to.Appendix. E of the ISA Summary for the American
Centrifuge Plant for the specific details of this study.
The dispersion model calculates that the fire induced rupture of a 14-ton cylinder results.
in an unmitigated radiological dose of 10.0-rem to.the off-reservation; receptor' and 12.1 rem to
the Worker in the Controlled Area (WCA) receptor.: The consequence estimate. for the offreservation receptor is an "Intermediate" consequence level. and the consequence estimate for the
WCA receptor is a "Low" consequence level. The unmitigated radiological dose to the Worker
in the Restricted Area (WRA) receptor for this event was qualitatively judged as "Low."
The ISA Summary combined the unprevented frequency and unmitigated radiological'
and chemical consequences for each'receptor,- which yielded a risk level for each receptor that
was compared to the ERPGs and.10 CFR 70.61 performance criteria. For the bounding event,
which has an unprevented. ,frequency :of "U," .umitigated. radiological consequences of
"Intermediate" for the off-reservation receptor, and unmitigated.chemical consequences of
"High" for all three receptor groups,.the risk exceeds the performance criteria in Tables A-7, A8, and A-9 of the ISA Summary for the American Centrifuge 'Plant :and .IROFS must be
implemented to reduce the risk below the performance criteria. These classifications are based
on the comparison of the modeled release data'with ERPGs; The ERPGs are airbome chemical
concentration limits used for emergency. response personnel, below which it is believed that
nearly all individuals could be exposed for up to' one hour without experiencing certain health
effects. The radiological risk for all receptor groups is below the performance criteria and. no
IROFS need to be implemented to reduce radiological risk.
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4.12.3 Proposed Action
Potential impacts to air quality and surface and groundwater quality were assessed to
evaluate exposure pathways to occupational'workers and the public. Potenitial human health
impacts due to exposures from permitted emissions and .accidental releases. from the proposed
ACP -in Piketon, Ohio were estimated .for radioactive and- chemical gaseous emissions.

Bounding accident scenarios were postulated and evaluated to determine potenitial exposures.to.'..
the occupational worker and the public from the proposed ACPM..

..

4.12.3.1 Non-RadiologicalImpacts
Non-radiological environmental monitornng on the DOE reservation.includes air,' water,
sediment, and biota (fish and vegetation). Monitoring of non-radiological parameters .is required
by state and federal regulations and/or permits-'bit is also completed to. reduce public. concernsabout plant operations.: In 2002, 'non-radiological envir6nmental'monitoring information was
collectedby'both'DOE and the United States Enrichment Corporation (DOE 2003a).
Construction

K

.

During construction of the ACP, the amount of sediment carried in surface water runoff
could increase: Preventive measures would be taken toWprevent the removal and erosion of soils
during this phase of the plant, 'miiniizing. surface water impacts. Engineening controls and best
management and *construction practices would be im'lpment'd to minimize .the extent of
excavation.: Disturbed areas will be. controlled, to the extent practicable, to minimize erosion and
sediment 'runoffand would riot adversely affect the long-term safe operation of the ACP oi DOE.'
d
reservation activities. The use of physical barriers (e.g., silt fece)
.
amount
of silt reaching the surface water aid reduce direct effects on wateroqual iy.
No impacts on groundwater are' expected during the construction and refurbishment
phase of the Proposed Action. 'Non-contaminated soils within the proposed construction area
will be disturbed but controlled, as.previously stated.' [Typical threats to. groundwate~r include
spills .of oils and solvents. Fewv if.any oils or solvehts will be used in the refuibishment and'
construction phases of the Proposed Action.' Their presence would.be due to. maintenance.
activities or spills. If a spill occurs, trained qualified professionals will promptly deploy.spill"
cleanup materials. Affected soils will be-sampled,-analyzed, and managed by USEC according
to appropriate pro'cedures that encompass NRC,.state, and federal requirements.
Fugitive dust emissions released by excavation and grade work during the construction of
additional cylinder yards and additional buildings would be mitigated by means 'of best
management practices (e.g., dust suppression methods such as a water spray and'speed limits on
dirt roadways). No significant air quality impacts. are expected.- Emissions-from heavy
equipment. should'likewise'not significantly.-affect air quality, but would result in a temporary
increase in VOC emissions..

.

-

.
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Manufacturing
Centrifuge nianufacturing and assembly operations are conducted in the*X-7725-facility
or other comparable' site building.. The manufacturing/assembly operations consist. of the
manufacturing of centrifuge components,- assembly and. testing of. sub-assemblies. and
assemblies. The .manufacturing/assembly process will be. an ongoing activity through the
production of approximately. 24,000 completed centrifuges and sufficient spares to operate a 7
million SWU per year plant. Each of the manufacturing/assembly areas has multiple workstation
and equipment sets to allow for the production of up to 16 machines per day.
Manufacturing of a centrifuge includes a filament winding process. This process requires
a combination of resins, curing agents or hardeners and filaments.. Final curing of the resulting
parts occurs in a curing oven. or hood. Solvents are. used to clean the pr6duced parts and
manufacturing equipmhent. The airborne emissions generated by the processes-are confined and
captured by the use of hoods or local ventilation capture systems that vent the emissions to
permitted vents. Where required (e.g. for volatile organic vapors), emission control equipment is
used as part of the' permitted emission vent system. Airflow from the hoods is monitored to
ensure adequate flow and. alarmed if a reduced flow. is detected so that.. operations can be
curtailed.
*

The typical materials used in the manufacturing process. are carbon fibers, resin systems
(resins, hardeners and modifiers), (fibers/resin system), and other chemicals for cleaning of parts
and for suppoft 'of the manufacturing process.. -:Typical materials used are listed ini Table
4.12.3.1-1 (located in Appendix E). The common chemicals that may be used/released'from the
above processes 'are acetone, alcohols, carbon dioxide, ethanol,'Frecn 134, resin products,
solvent vapors, and n-methyl pyrrolidone.(NMP). A number. of these chemicals are flammable
and have LELs that could be exceeded if ventilation fails during production evolutions; The use
of air flow monitored hoods and. local exhaust systems, with back-up power supply, minimizes
the potential for sufficient accumulation to create a problem. .
Combustible materials used in the manufacture of centrifuge components are stored in
approved storage areas in flammable storage cabinets/areas meeting. National. Fire' Protection
Association (NFPA) 30 requirements. The. approved storage. areas and flammable storage
cabinets are located away from licensed material.
Control of flammable mixtures. from the centrifuge manufacturing process includes the
use of local ventilation and/or ventilated' hoods and. storage'cabinets for control of combustible
and/or flammable materials inside the manufacturing areas. Back-up power' ensures continued
ventilation in the event of lo'ss of power and the-ventilation flow from the hoods and cabinets is
measured and alarmed if inadequate flow is detected.
Centrifuge manufacturing operations are located to minimize the impact on licensed
material resulting from a' fire or explosion. Positioning' of. the centrifuge mnanufacturing
operations in this fashion'pla'ces walls' and other barriers between the centrifuge manufacturing
activities, where there are flammable materials with a low LEL inside the facility. .
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Appendix B of the ISA Summary identifies other chemicals and typical industrial
materials (e.g., acetone, solvents, acids, fuels, and oils) that are used in the ACP for assembly
and maintenance activities.
Table 4.12.3.1-1 Typical Material Usage for Manufacturing
The information within this table has been determined to contain Export Controlled Information
and is located in Appendix E'of this report:'
' '

Operations
Industrial. activities would be managed'. under the OsHA-.industrial regulations
(29 CFRPart 1910,29 CFRPart 1910.119, and 29 CFRPart 1910:120) and in compliance vith
site licenses and permits.
Direct exposure to chemicals on the DOE reservation is not a likely pathway of exposure
for the public from normal operations.. For airborne releases, concentrations off-reservation are
too small to present problems through dermal expo'sure'or ihihalation pathways.
* Normal bperations should not adversely affTct.surface or groundwater resources;. Process
building floors are designed with'reinforced'concr'ete with a smooth troWeled, sealed finish..
Outside areas and building roofs drain to'the storm. sewer systems. No wasteWater will:be
intentionally discharged from the liquid effluent tanks. *Accumulated-water in the tanks will be.'
sampled and managed according to analytical results. 'Trained professionals using.apprbyed spill
response protocols and equipment will contain liquid spills within the process buildings. Spilled
materials. will be collected, sampled, analyzed, and managed in accordance with applicable
federal and state laws.
Water' discharge outfalls are in area's of the site that are not readily accessible to the
general public. Daily public exposure to Water from these' outfalls is highly unlikely, and'
ingestion of water directly from the oitfills is even less likely (DOE 2001b).
The"chemical airborne. concentrations of total uranium ana .HF were calculated to be
5.82xlF3 Ig/rm3 and .96xQl0 3 ig/m 3,,respectively.- ACGIH TLYs are 200 pg/m3 ..for uranium
and 2,300 ig/mn for HF. 'OSHA has published a permissible exposure linit (PEL) for uranium
* of only 50 4ig/ 9 .,. The projected concentrations are a rninimum of four orders of magnitude
below these standards. Consequently,'.no'adverse health effects are expected .from exposure to
airborne chemical releases at these low concentrations.
4.12.3.2 Radiological Impacts
Radiological environmental monitoring on the DOE reservation includes air, water,
sediment, and biota'(animals, vegetation, and crops), as well as measurement of both radiological
and chemicalparameters. Environmental monitoring is required by state and federal regulations
and/or permits, but is also completed to 'reduce public-concerns.about plant operations. Both

4-117

I

'nvironmental Report trr the Amenrinn Centrllitge Plant

-

Rvision 4

DOE and the United States Enrichment Corporation collected non-radiological environmental
monitoring information in 2001 (DOE 2003a).
4.12.3.2.1 Pathway Assessment
Airborne chemical and/or uranium released from routine' operations or after potential
accidents may be'deposited downwind onto soil and surface water, or as an effluent into the
atmosphere. Human and ecological receptors would be exposed to the chemical toxicity of the
uranium or chemical constituents and to the effects from contact, inhalation, and ingestion of
contaminated soil, water, sediment, and food.
ACP radioactive and chemical emissions are expected to increase based on the current
conceptual plant design input "modeled" emission that estimate a weekly maximum of 1.86
mCi/wk. As compared to historical GDP operations, these estimated emissions are much smaller
than the sum ofthe GDP BEQs of 4.99 mCi/wk.
The monitoring-programs described in the Portsmouth Annual EnvironhientalReport-for

2001 (DOE 2003a) and Chapter 9.0 of the License Applicaition fori the American Centrifuge
Plant details DOE/United States Enrichment'Corporation and USEC'monitoring activities and
locations for exit pathway, baseline, and compliance monitoring. Figures 6.0-1,'6.0-2, and 6.0-3
depict the locations of various environmental, media sampling points on and off the DOE
reservation. Discussions for air quality impacts are located in Sections 3.6.3 and 4.6, of this ER,
and water quality impacts are located in Sections 3.4 and 4.4, of this ER
The calculated MEM dose' for 2002 United States Enrichment Corporation emissionis is
0.026 mrem/yr (USEC 2003), and the calculated dose from combined United States Enrichment
Corporation and DOE emissions is 0.031 mrein/yr. These doses are well below the EPA 10
mrem/yr standard and the: NRC TEDE: 100 mnrem/yr. limit. The estimated emissions from
operation of the proposed ACP process buildings are identified in Table 4;12.3.2.1-l.'
Table 4.12.3.2.1-1 American Centrifuge Plant Dose Modeling
..
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The worst-case estimated operational emissions are approximately 0.83 mrem/yr, which
is a fraction of the EPA 10 mrem/yr standard and 'of the NRC TEDE 100 mremfyr limit.
The collective EDE for the.population living within an 80 km (50 mile) radius of the ACP would.be 4.50 person-rem/yr.
The CAP-88 model predicts that average .uranium airborne concentration would 'be
5.82X10-3 pg/m3 atthe Ohio National Guard X-751 Mobile Equipment.Shop. The NIOSH TimeWeighed Average Recommended Exposure Level and ACGIH TLV for uranium is 200 jIg/r 3.
The maximum average uranium concentration at the plant boundary will be a minimum of four
orders of magnitude (i.e., thousand times less) 'than the occupational exposure standards. Details
ofthe CAP-88 models and their respectivexresults are discussed in .section 4.6.3.2 of this ER.

'

Accident Analysis

.i'

*

Accident analyses were performed for potential on-site accidents as part of the Integrated '
Safety Analysis and documented. in the ISA Summary' for the American Centrifuge Plant. Offreservation radiological and chehmical impacts'from the postulated accidents were evaluated~and
IROFS to either prevent postulated accidents orto mitigate their consequences to an acceptable
level were identified and documented (Appendix' F. of the ISA -Sunimnary for the American
Centrifuge Plant). The 'quantity, of materials at risk (MAR) f6r the'bounding c6ndition was
established.a's 12,701 kg (28,000 lb),.which.isi.the feed cylinder capa'city.(Appendix A of the ISA
Summary for the American Centrifuge. Plant).- Since the release' from fire -is mitoreb.unding, the
ISA analysis uses its results for .48Y cylinders 'with' an inventoiy of 12,701 kg (48Y'has a.
nominal inventory of 12;501 kg).. .The ISA identifies. this bdunding case in th6 facility's
operations, designates IROFS to -either prevent accident's or mitigate. their consequences to an
acceptable level, and describes management measures to' provide reasonable assurance of the
.
availability and reliability of the IROFS.
Table GYl-3).as quantitatively
iSA
The unprevented frequency for the fire event*
determined to be 3.1 x 10'5 occurrences/year. This number was based onia previous study of fire
*induced UF6 cylinder failures. 'Refer to Appendix E of the ISA Summary for the American
Centrifuge Plant for the specific details of this study.
The ISA combined the unpreventedfrequency and' unmitigated radiological and chemical
consequences for each receptor, which yielded a risk level for each receptor that was compared
to the 10 CFR 70.61 performance criteria. For the fire bounding event, which has an
unprevented frequency of "U,"' umnitigated radiological consequences of 'Interrnediate" for the
off-reservation receptor, and unmitigated'chemical consequences of "High" for all three'receptor
groups, the risk exceeds the performance criteria in Tables A-7; A-8,. and A-9. of the ISA
Summary for the American Centrifuge.Plant and IROFS must be'implemented to reduce the risk
below the performance criteria: These classifications .are 'based 'on the comparison .of the
modeled release data with the Emergen6y Response Plainng Guide (ERP.Gs). The ERPGs are
itsda
.used for emergency response personnel, below which are believed
airborne concentrationiv
that nearly all individuals'could be exposed for up to hone hour without experiencing certain
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health effects. The radiological risk for all receptor groups is below the performance criteria and
no IROFS need to be implemented.
4.12.3.2.2 Public and Occupational Exposure
Direct exposure to chemicals from the routine ACP operations does not represent a likely
exposure pathway for the public.. For airborne releases,. concentrations off-reservation are 'too
small to present problems through dermal exposure or inhalation pathways.' Water discharge
outfalls are found in areas of the site that are not readily accessible to the general public.- Daily
public exposure to waterfrom these outfalls is highly unlikely, and ingestion of water directly
from the outfalls is even less likely (DOE 2003a).
Exposures to chemical agents are controlled by administrative and engineering methods
and/or personal protective equipn'ent. Exposure results are reported as an 8-hr TWA for the
* occupational worker, as listed in 29 CFR 1910.1000,.Table Z-1.
Environmental monitoring is required by state and federal regulations and/or permits,. but.
is also conducted to reduce public concerns .'about plant operations. Non-radiological
environmental monitoring is conducted by DOE and the United. States'Enrichment Corporation
(DOE 2003a) in 2001.
Accident analyses were performed for potential on-site accidents as part of USEC's ACP
Integrated Safety Analysis and documented in the ISA Summary. Off-reservation radiological
and chemical impacts from the postulated accidents were evaluated and IROFS to either prevent
postulated accidents or to mitigate their consequences to. an acceptable level were identified' anid
documented (Appendix F of the ISA Summary for the American Centrifuige Plant).. The quantity
of MAR for the bounding accident was established as 12;701 kg (28,000 Ib), which is the feed
cylinder capacity (Appendix A of the ISA Summary. for the American Centrifuge Plant).
Radiation dose and airborne chemical concentration resulting from a release directly
downwind was calculated. using the straight-line 'Gaussian'.plume dispersion. equation as
discussed' in Chapter 4.0 of the ISA: Summary for the American . Centrifuge Plant and
documented in Appendix C of this ER The toxic radiological intake is limited to 30 mg under'
10 CFR 70.61(b)(3). The calculated airborne concentrations fromi the release and dispersion
models estimated at the receptors of interest were compared to the chemical consequence limits.
The chemical consequence limits selected are the ERPGs given in Table A-6'of Appendix A of
the ISA Summary for the American Centrifuge Plant.
The ERPGs are airborne concentration limits used for emergency response personnel,
below which it is believed that nearly all individuals could be.exposed for up to one hour without
experiencing certain health effects. The ERPG-1', ERPG-2, and' ERPG-3 values for UF6 are 5
mg/m 3 , 15 mg/m3 , and 30 mg/im3, respectively. Since UF 6 can readily.react with the moisture in
the air forming uranium compounds and HF, the chemical effects of HF haveto be'considered
also. The ERPG-1, ERPG 2, and ERPG-3 values for HF are 1.5 mg/m3 , 16.4 m8/mr3 , and 41
mg/ni3 , respectively. Special ERPG values for 10-minute exposures are'also 'usedfor HF, with
the ERPG-1, ERPG-2, and. ERPG-3 values being 1.5 mg/mr3, 41 mg/ni3, and 139 mg/m3 ,
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respectively. Instead of using the ERPG values for uranium compounds, the ISA uses the
uranium intakes of 10 mg, 30 mg, and 40 mg as the equivalency -for ERPG-1, ERPG-2; and
ERPG-3, respectively. The ISA Summary used a 40 mg intake,which is approximately one fifth .
of the.50.percent .lethal.concentration as the-equivalency of the ERPG-3. Comparison of the
calculated chemical airborne.concentrations at:the receptor to the appropriate ERPG'values (or
uranium intake values) allows the assigunent of a chemical consequence level of. High,' |
Intermediate, or-Low to each receptor. Unless' otherwise stated, exposures are assumed to be for
one hour for all receptors and the one-hour ERPG values will be used..
'
*High consequences for the off-reservation receptor are .'generally based on' airborne
concentrations exceeding the ERPG-2 value (or: 30 :mg uranium intake), while Intermediate
consequences to the off-reservation receptor are based on exceeding the ERPG-1 value (or 10 mg
uranium intake). High consequences to the WCA and WRA receptors are based on airborne
concentrations exceeding the ERPG-3 value. (or 40 mg. uranium intake), while intermediate
consequences to the WCA and WRA receptors "are based on: concentrations exceeding the
ERPG-2 value (or 30 mg uranium intake); For those events that involve only the release'ofUF 6
from cylinders or pipes in the absence of fire, the rate of diffusioin of UF6 is generally very low
such that the UF6 has sufficient time to react with air and the product U0 2 F2 has time to deposit
or plate out. Peak HF concentrations are used to compare.with the ERPG values for both on-site
and off-reservation receptors 'durig these events in the ISA. The'consequence classification for
HF is based upon the peak HF concentration at any time during the event.

K'

.1

Both HF airborne concentrations and uranium .intake were evaluated.in determining the
unmitigated chemical consequences to.thi individual receptor goups. The fire induced rupture
of a 14-ton cylinder results in an unmitigated BF airborne' concentration.of 1j540 -ing/im3 at 100
meters from the point of release (WP3Areceptor) and 1;100 mg/n 3 at.500 meters from the point
of release (off-reservation receptor). The unmitigated uranium intake values from this event are

388 mg at 100 meters from the point of release (WCAreceptor) and 321 xig atf500 meters'from
the point of release (off-reservation r'eceptdr). 'These off-reservation and WCA receptor
consequence estimates correspond to a consequence level of '.High."
The dispersion model calculates that the fire induced rupture of a 14-tori cylinder results
in an unmitigated radiological dose- of 10.0 rem to the off-reservation'rieceptcr and .12.1 rem to
the WCA' receptor., The . consequence estiimate' for'.the 6ff-reservation' receptor is 'an
'Intermediate" consequence level and the consequence estimate for' .the WCA receptor is a
"Low" consequence level. The unmitigated radiological dose to the WRA receptor for this'event
was qualitativelyjudged as "Low."
.-.-The ISA Summary combined the unprevented frequency.and unmitigated radiological
and chemical consequences for each receptor; which yielded a risk level for -each receptor that'
was compared 'to 'the ERPGs and' 10 CFR 70.61.performance criteria. For the bounding 'ent,
which has an unprevented frequency of '"U," unmitigated' radiological consequences of"'
"Intermediate" for the off-reservation receptor, and unmitigated chemical consequences of
"High" for the three receptor-groups, the risk exceeds the performance criteria in Tables A-7, A8 and A-9 of the ISA and IROFS must'be implemented .to reduce the risk'below the performance
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criteria. The radiological risk for all receptor. groups is below the performance:criteria and no
IROFS need to be implemented to reduce radiological risk.
Education, experience, and: training requirements are established for the environmental,
health, safety, safeguards security, and quality areas to support safe operation of the ACP and
are described in Chapter 2.0 of the license application.
The health protection program. provides services for individuals to meet regulatory
requirements and to maintain a high level of employee health. The X-1007 Fire Station
maintains a first aid'room and. provides ambulance service. for emergency conditions. Pike
Community Hospital will provide healthcare services to ACP workers.
Decontamination and Decommissionini

.

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.ofworker 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 facility simplify the planning and implementing of
decontamination procedures.
m

Worker access to contaminated areas is controlled to assure thatworkers'wear proper
protective equipment and limit their time- in the areas.

USEC anticipates that the majority of the radioactive material will be recovered from the
ACP upon completion of the operation; however, material will be dispersed through the cascade
components and piping. The. resulting radiological. impacts during decommissioning activities
Would be far below the'EPA standard of 10 mrem/year and the. NRC TEDE limit of'l00
mrem/year.
Consistent with the policy during ACP operation, the policy during decommissioning is
to reduce individual and''collective occupational radiation exposure in accordance 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.
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4.13 Waste Management
Potential waste impacts were assessed for'refurbishment, construction, and 'operation
activities of the ACP. The environmental analysis is' based on "a7 million SWU plant bounding
the impacts'of a 3.5 million SWU plant.
4.13.1 No Action Alternative
Under the No Action' Alternative, .USEC. would not conduct or support further
development ,of gas centrifuge technologies.for.uranium enrichment on the DOE reservation in
Piketon, Ohio. -USEC Would. continue operations at PGDP to produce and maret uranium'
enrichment'services to its",domestic 'and foreign customers. The United. States*. Enrichment
Corporationswould continue to lease and operate existing facilities and associated lands' at. the
.
Piketon DOE reservation and PGDP..
Under the No Action Alternative, waste management activities would be consistent with
activities described for the existing environment (Sections, 3.12 .and 4.13). ' The.United States
Enrichment Corporation would continue to pursue additional commercial waste treatment and
disposal facilities. The United States Enrichment. Corporation would continue t" use less than
90-day accumulation areas for temporary' storage of hazardous waste .pending off the DOE.
reservation shipment to a number of commercial facilities for treatment and disposal. Industrial
waste would continue to be temporarily aiccumulated and then shipped to commercial landfills in
close proximity to the respective GDP. 'LLW would'.continue to be stored at on-reservation
United States Enrichment Corporation-leased facilities: pending: shipment off the, DOE
reservation for treatment, and disposal. . 'Mixed and hazardous waste generated by the United
States Enrichment Corporation and stored'in excess of 90 days would.continue to be stored' at
DOE-managed facilities pending shipment for off the DOEreservation treatment and disposal.
4.13.2 Paducah Gaseous Diffusion Plant Siting Alternative
Quantities of waste are' assumed be the same as the Proposed Action for activities except
the construction phase. Because PGDP does not have existing buildings'.that could be modified
to accommodate half 6fthe planned expansion dne 1,23
1 1,172 ft2 building and numerous support
structures (e.g., gas test facility, machine assembly and maintenfance building, mrachine transfer
corridor, product feed and withdrawal.building;.etc;) wouldneed to be constructed. to meet
anticipated. initial production levels .of approximately.' 7 nilliori SWU. Since'new .building
materials would be utilized 'in no'n-radioactively-'contaminated .areas of the. .site,..PGDP
construction activities would therefore generate'double the amount of sanitary/iindustrial waste in
the construction phase of the project, as compared to the Piketon;.Ohio, option. Wastes generated
during the 'various phases.of the project. at PGDP would be handled.1in accordance'with
procedures that comply with NRC, state, and federal requirements.- . The quantity of wastes
generated during the operations phase of the ACP at PGDP are anticipated to be the. same' as the
Proposed Action (with the exception of construction wastes) and- would be.expected to be
insignificant compared to the overall PGDP. site waste' generation rates. The management of
wastes generated during the construction. and.operations phase of the ACP at PGDP are assumed.
:.
'
to be the same as the Proposed Action.''
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4.13.3 Proposed 'Action
The waste management impacts of the Proposed Action are addressed in this ER These
buildings would consist of the core of the ACP and-support operations. 'The processes defined
for each building in the scope, including the anticipated work to be performed in each building
during the refurbishment, assembly,.!and operation phases and the. associated potential impacts
are detailed below.
Waste types that are anticipated to. be generated- range from
sanitary/industrial to RCRA and LLRW.
The majority of wastes generated by the ACP operations w illtbe managed for USEC at
the XT-847 facility located near the southern end of the DOE reservation. The facility is a steel
structure with concrete floors and is divided into, thiee'major staging areas. The northern and
southern sections are separated from the center section 'of the building by concrete block fourhour rated firewalls and steel fire doors. An administrative area adjoins' the' staging area. A
RCRA 90-day storage area is also located within the building.
The XT-847 facility is used to accumulate and stage/prepare hazardous, hazardous.
radioactive mixed waste, low level radioactive waste, and non-hazardous recyclable materials.
prior to shipment off-reservation.. The building is equipped with truck and rail loading/unloading
facilities and scales. The XT-847 facility supports nuclear measuring'activities. This includes a
glove box with associated: ventilation and containment housing, box monitor, NDA, LDWAM
laboratory and office.
4.13.3.1 Refurbishment Phase
Waste generated during the ACP refurbishment phase will'consist of sanitary/industrial.
waste. This will include normal building. construction' materials' such as steel' beams, plywood,
concrete, etc. Support equipment will undergo maintenance' servicing and checkout.. Examp'les
of this activity are lubrication and oil changes in .the cranes and pumps. Waste froni these
activities will be non-regulated lubricants and cleaning materials, and general maintenance
debris, which will be-sanitary/industrial waste. General sanitary/industrial.waste' from paper and
packing products, wood, cement, steel rebAr'and general building -trash will-be generated.
Incandescent and fluorescent light bulbs, lead acid' and non-lead acid batteries, aerosol cans, etc.
will be generated throughout the project and. will be handled in accordance with. established
recycling and hazardous waste management. programs. 'In addition, LLRW'and RCRA wastes
could be generated' during the refurbishment phase.. These wastes would be handled according to
procedures that comply with;' NRC,' State, and Federal requirements. Reasonable efforts will be
taken to minimize the amount of waste generated, during this phase using. approved USEC waste'
minimization and pollution prevention'. The majority of the wastes 'generated during the
refurbishment phase will be attributed to the X-3001, X-3002, and X-3346 buildings..
X-3012 Building.
The' X-3012 building is planned as offices, change out, maintenance, and. training' areas
for the ACP. Minimal changes will.be necessary- for these are'as since they are' already serving
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these purposes. Therefore, only a small portion of the wastes generated during the refurbishment
phase will be attributed to these facilities..
4.13.3.2 Construction Phase
* Process Buildings
Two process buildings, in additi6n to X-3001 and X-3002, spanning approximately
300,000 f12 each.will serve as new construction; as well as other operational support structures
such as the Process Support Building, 'Feed and Product'Shipping and Receiving Building,
Product and Tails Withdrawal Buildings and UF6 cylinder storage yards. It' is anticipated that
only sanitary and industrial waste. will be generated-from ACP construction ictivities. General
sanitary/industrial waste from paper and packing products, wood, cement, steel rebar and general
building trash will be generated.. Incandescent and fluorescent light bulbs, lead acid and nonlead acid batteries, aerosol cans, etc. will be generated throughout the project and will be handled
in accordance with. established *recyciing. and7 hazardous-. waste 'management. programs.
Reasonable efforts will be taken to minimize the amount ofvwaste:geneiated during. this phase
using approved USEC waste minimization and pollution prevention procedure.
Manufacturing Process

Y

Centrifuge manufacturing operations' are conducted in the X-7725 facility or other
comparable site building., Manufacturing of the centrifuge includes a filament winding process.'
This process requires a combination of resins, curing agents or hardeners and filaments. Final
curing of the resulting 'arts occurs in a curing.oven or hood. Solvents'are used to clean the
produced parts and manufacturing equipment. The airborne emissions genrerated by the
processes are confined and. captured bythe use of hoods'or local.ventilation capture systems that
vent the emissions to permitted vents. Where required '(e.g. for volatile: organic vapors),
emission control'equipment is used as part. of the permitted emission vent system. Airflow from
the hoods is monitored to ensure adequate flow and alarn if a reduced flow is detected so that
operations can be curtailed.

'

.

Some RCRA wastes 'are generated through the use of solvents and can be in' the form 'of'
excess spent solvent, rags, wipes and other material that come -into contact with the spent'solvents.' Wastes are stored in approved storage areas in flammable.'storage cabinets/areas
meeting NFPA 30 requirements prior to removal for.disposaL. Excess fibers, reacted resins, and
curing agents are considered to be sanitary/industrial waste. During assembly of parts (either
subassembly or final assembly), cleaning of the assemblies is preformed using solvents. These
evolutions generate air emissions (vented as described above) and a small quantity of sanitary
waste (dry wipes, rags, etc.) and RCRA wastes from.the solvent cle'aning.'
The typical materials used in the manufacturing process.are carbon fibers, resin systems
(resins, hardeners 'and modifiers), prepregs '(fibers/resin system), 'and other'. chemicals for
cleaning of parts and for support ofthe manufacturing process. The common chemicals that may
be used/released from the above~processes are acetone, alcohols, carbon dioxide, ethanol, Frebn
134, resin products, solvent vapors, and n-methyl pyrrolidone'(NMP) (see Table 4.12.3.1-i).
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Appendix B of the ISA Summary identifies other chemicals and. typical industrial
materials (e.g., acetone, solvents, acids, fuels, and oils) that are used in the ACP for assembly
and maintenance activities.
4.13.3.3 Assembly Phase
Process Buildin s
Two process buildings, -in addition to X-3001. and X-3002; spanning approximately'
300,000 ft2 each will serve as new construction, as well as other'operational support structures
such as the Process Support Building, Feed and Product Shipping and Receiving Building,
Product and Tails Withdrawal Buildings and UF6 cylinder storage yards. It is anticipated that
only sanitary and industrial waste will-be generated from' ACP construction activities. General
sanitary/industrial waste from paper and packing pbroducts, wood, cement, steel rebar and general
building trash will be generated. Incandescent and fluorescent light.bulbs, lead acid and-nonlead acid batteries, aerosol cans, etc. will be generated throughout the project and will be handled
in accordance with established recycling and' hazardous waste. management programs.
Reasonable efforts will. be taken to minimize. the amount of waste generated. during this phase
using approved USEC.waste minimization and pollution prevention procedure.
Assembly and testing of the completed machines'will take place in the X-7725 and X7726 facilities. Research and Development will occur at Oak Ridge,' Tennessee and was
addressed in the DOE EnvironmentalAssessmentfor the United States Enrichment Corporation
Centrifuge Research and Development Project at the East Tennessee Technology Park (DOE
2002b).
Some of the smaller parts or sub-assemblies will undergo mechanical testing which will
include, in some cases, planned failure tests. A fully assembled machine may also fail during
operational tests.. If the operational machine contains UF 6 gas, LLRW. may be generated. The
quantity, of LLRW generated is expected' to.'be insignificant. compared.to the overall DOE.
reservation LLRWgeneration. Prior to final assembly or even for sub-assembly, final cleaning
of the parts is.performed. .. In addition, maintenance. activities performed. on machine parts will
also generate oil and solvent soaked cleaning riags. . Modification of machine parts. may be
.necessary and require activities such as drilling, welding, etc. These activities will result in the
generation of a small quantity of sanitary/industrial waste (e.g., dry wipes, rags, scrap metal, etc.)
and listed RCRA wastes when solvents are used for cleaning.
4.13.3.4 Operations. Phase
Feed. Withdrawal, and Customer Services Facilities
The X-3356 building.will be constructed to support the withdrawal.of UF 6 material
associated with the 3.5 million SWU capacity plant. The X-3366 building will be constructed to
support the withdrawal of UF6 material associated with the 7.0 million SWU capacity plant. The
X-3346A building will. be. constructed for the shipping and receipt of UF 6 cylinders and PSPs
(protective structural packages) as required. The Feed, and Customer Services Facilities will be
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built onto the existing X-3346 building. This facility will house a number of feed, as well as
product and tails withdrawal lines, as well as sample and toll transfer lines. These facilities will
use cold traps to control emissions and .the feed and withdrawal buildings . will use
Freezer/Sublimers. (F/S) as well. The F/S aid the. cold traps will be cooled.by a'closed-loop,
two-stage, hydrocarbon-based refrigerant system.. The refrigerant system dumps heat .to a
recirculating TWC system. The TWC system is a standard industrial cooling tower system that
uses evaporation to dump waste.heat to the atmosphere.' Both the refrigerant system and the
cooling water'systems are physically isolated from the product and tails lines to minimize the
possibility of cross-contamination. It is anticipated that there will- be no waste.refrigerants
generated as the system would only require. makeup product to be added'to continue .to.function
at normal capacity. At some point, the -refrigerant may need to be changed due to routine
maintenance activities. 'Because the refrigerant system utilizes hydrocarbons, which are in a
gaseous state at standard atmospheric temperature and pressure,. there would be no potential for
generating LLRW or LLMW. The cold.trap and F/S systems are designed to capture and store
fugitive product emissions for future reprocessing thereby generating no waste.
Uranium concentrations in the general room air, are expected to .be insignificant. Process
equipment and':piping will -be evacuated tthrough'a-building evacuation'system that passes UF6
through one or more banks of cold traps, 'followed by one or more banks of alumina traps,
followed by a roughing filter. Areas were potential releases to room air are likely .will. be.
equipped with gulper systems, which function-much like laboratory h6ods.

\.,,y'

Only limited quantities of wastes are projected from the feed, withdrawal and customer services facilities. Wastes could be generated from spot decontamindtion'anid min'or maintenance
activity wastes, resulting in the. possible production of.sanitary/industrial RCRA hazardous,
LLRW and LLMW.

'

'

..

'

Process Buildings.
A large number of centrifuge machines (approximately 6,000) will be installed and
operated in each process building. The m'achine operations area will require the use of cooling
systems. The centrifuges are cooled by a closed-loop, MCW system. The.MCW. dumps its heat
. to the TWC system. There will be liinited.iquantities 'of wastei.generated'.from mniscellaneous
activities during the project' such as maintenance. So'm'e excess reacted lhiid resin-hardener
mixtures will result in the generation ofa small quantity of sanitary solid waste.
Uranium concentrations in the'general room air are also expected to be insignificant.
.Process equipment and piping will be evacuated through one of.twvo vacuum systems, the PVIEV
systems. These systems evacuate any gasses.inside the centrifuge .casing and outside the rotor
through one or more banks of alumina traps. There are no areas were routine releases to room
air are likely in the process buildings.: Specific 6perations that are likely to create releases will
by handled with gulper systems.

4-127

I11 BE

I

Fnvironmental Ren2rt for the Amean Centririige Pant-

Revision 4

General Wastes
No asbestos containing material is projected. to be generated by this project.
Additionally, no TSCA PCB waste is projected. for the project. If either of these. materials is
found, appropriate control, preventative and waste management measures will be. implemented in
accordance with established site procedures. There are no projected uses of explosive materials
on the project. There will be only consurmer-use type pesticide/herbicide used for localized
insect control.
A quantity of operational and maintenance chemicals, supplies, and materials required to
maintain project. continuity will be stored within the process building support facilities in
appropriate storage containers, cabinets, or areas, (i.e., in flammable storage cabinets, carcinogen
storage cabinets, etc). An appropriate chemical inventory list will be maintained and MSDS will
be available.
USEC will'perform the handling and storing of waste within the process buildings and
support facilities. USEC will follow appropriate procedures that comply 'with'NRC, State and
Federal requirements when performing these activities. USEC will obtain permits required for
construction and operation of the process. buildings. and.' support 'facilities. USEC will fully
characterize waste per the requirements of the receiving TSDRF facility.
When handling, and storing project waste; the appropriate LLMW or RCRA. satellite
accumulation..areas and 90-day storage areas will be utilized. Waste may also be.transferred to
the appropriate permitted.TSDRF facility. Sanitary and industrial waste will be transferred or
transported to the USEC approved sanitary/industrial, landfill. ..Proposed process buildings and
support facilities, will be designed to operate in compliance with applicable waste management
laws and regulations.
Mixed and Radioactive Wastes
For the major volume waste. stream (DAW) the radionuclide activity will range from the
lower limits of detection, which are dependent on the waste matrix and analysis'method, up .to
200-ppm total uranium. ."At a conservative average .Weight assay of '2.5 percent P-U the
approximate. uranium isotope weight 'distribution would be sU (.975), ?23j eZ.0000 1), '23*YJ
(.025), and:234 U (.0002). This is based on the isotdpic distribution for'uraunim enrichedto 2.5
percent in the gaseous diffusion plant cascade. The technetium-99 maximum activity is .1,000
pCig..In small volume waste streams' where radionuclides are concentrated (i.e., alumina,
magnesium, and sodium fluoride chemical traps)the technetium activity may approach 1.Oxl0
pCi/g and total uranium: 1.Ox10 5. ug/g with an isotopic' distribution the samie as for DAW as
explained above.
LLRW generated by-the proposed ACP will be stored/disposed in a manner consistent
with NRC, Federal, and State regulatory requirements. 'Classified wastes will be stored in
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accordance with the appropriate security and-regulatory-requirements and will be disposed at an
appropriate site in accordance with regulatory requirements.
USEC will manage, newly generated. LLUMW in compliance with 40 CFR Part .266
Subpart N and Ohio.Administrative Code (OAC)'Chapter 3745-266. These requirements are as
follows:
Storage of LLMW waste in tanks or containers are in. compliance with the
requirements of the ACP license 'that apply to. the proper storage of low-level
radioactive waste (not including those license requirements that relate 'solely' to

'

' recordkeeping);

.

*

Storage -'of LLMW '.in tanks. or. containers are in compliance with chemical
. compatibility.requirements of aStank or container in 40 CFR!264.177, or 264.199 or 40
CFR 265;177, or.265.199;

.

.

* Certification that plant personnel who mahage stored conditionally exempt LLMW are
trained in a manner that ensures that the conditionally exempt waste is safely managed
- and includes training in chemical waste management and hazardous materials incident
response that meets the personnel training standards found in 40 CFR 265.16(a)(3);
* Inventory of stored conditionally exempt LLMW performed at least annually. and
inspections are conducted at least quarterly for compliance.
. '
Mixed wastes that cannot be processed on-site are.stored until1treatment is available at
commercial treatment plants that are licensed in accordance with 10 CFR Part 61,,or applicable
NRC Agreement State requirements.
*Off-reservation 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 requiremenits.
-:'..,

* ACP generated radioactive wastes are disposed of at commercial disposal plants 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 applicabile
packaging and transportation requirements. Copies of the disposal site license are retained in
accordance with procedural requirements.:

'

.

Waste disposals are in compliance with 10 CFER 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.
LLRW and LLMW generated at the ACP is tracked through a" Request .for Disposal
system. Each waste container is 'given' unique identification numfiber. 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.

-4429

'.

II=

WIrnnmentnl
Regnrt for the Amerfinn rentrifiit Plant

Reviion 4

-

Shipments of LLMW will occur approximately every 90 days. LLMW that contains high
enough grams of 235U to impact the TSDF's permit gram limit acceptance criteria would be
scheduled with the TSDF facility and will be shipped, as the TSDF NRC License gram limit will
allow. The waste will remain. on-site and.'managed in' accordance with LLMW rules in OAC
3745-266 until shipments can be scheduled to the TSDF.
Depleted Uranium Hexafluoride (Tails)
Overview

USEC has a strong history of safe handling and storage of DUF6 at both.the Paducah and
Portsmouth Gaseous Diffusion Plant sites. With regard to DUE 6 disposal, USEC intends to
continue with efforts to move the material into commercial markets.. Any remaining ACP tails
that can not be commercially reused will ultimately be disposed in the same manner as the DOE
tails inventory, the disposal of which is authorized by the USEC Privatization Act. DOE. is
currently constructing .and plans to operate two Depleted Uranium. Hexafluoride Conversion.
Facilities. These facilities 'are located at DOEs Piketon; Ohio and Paducah, Kentucky sites.
USEC currently plans. to. store' ACP tails' at the. ACP in accordance with applicable statutory
authorizations and regulations until it can' be commercially utilized or DOE's conversion plants
can accept the tails for processing. For planniiig 'purposes, it is assumed that the ACP DUF6
would be converted at DOE's Piketon conversion facility. 'USEC's mature and proven Tails
Management Strategy- focusing on safe storage and disposal of DUF6 produced at the ACP - is
detailed below.
Tails to be Produced

.

.

.

- :

Depleted uranium hexafluoride (tails) will be produced while enrichment activities are
conducted at the ACP. The actual production rate of tails will be a function of the demand for
enriched uranium. For a given production. level, the amount of tails generated by the ACP will
be equivalent to the amount oftails that would have been generated using .PGDP. For plaiiing
purposes, the theoretical production rate of tails at the ACP.is based on all centrifuge machines
in a 3.5 million SWU per year plant running 24 hours per day, 365 days per. year for 30 years,
with product enriched to 4.95 'weight percent 2.J and tails depleted to approkximately 0.4 weight.
percent 235U. At-this rate,,the'ACP 3.5 million SWU plant.'will generate approximately,9;520
MT of tails annually or 285,600 MT of tails over the 30-year license period.' This would equate
to slightly more than 21,409 tails cylinders.. At this rate, the 7 million SWU plant will generate'
approximately 19,040 MT. of tails annually or 571,200 MT of tails 'over the '30-year' license
period. Over a thirty-year period, the 7 million SWU ACP is expected to produce approximately..
42,818 cylinders 'of depleted. uranium compared .to the Piketon DOE'reservation -and ETTP
inventory, currently planned for conversion at the Piketon facility, of 21,900 cylinders.
Production of higher assay.. product at the same tails assay' results in lower rates of tails
generation. If the plant were to' produce product at a maximum licensed assay. of.10 weight
percent 2 3 5T the tails generation rate would be about 87.4 percent of the rate stated above '(8,321
MT of tails per year for 3.5 million SWU per year of plant capacity).
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Cylinder Management

ACP DUF6 cylinders'will be managed in accordance with both NRC requirements that
apply to the proper storage of 16w-level radioactive waste (LLRW) and with EPA and OEPA
rules for Storage, Treatment,- Transportation and :Disposal of Mixed 'Wastes;' Generally, the
environmental rules include' requirements" for waste storage compatibility, personnel training,
inventory and emergency planning, as well as full.crompliance with the N.RC license..' Under this
dual regulatory approach, the ACP DUF6 can be stored at the Piket6n site until final disposal,
Depleted UF6 is stored in steel cylinders until it.can be processed in accordancewith the
disposal strategy established'by USEC. USEC manages depleted U176 at the ACP in accordanice
with 40 CFR Part 266 and OAC 3745-266.
.
The cylinders primarily.used for' storage of tails are knownl as Model-48G.,cylinders.
These cylinders are made of carbon steel and are about .4 feet. in' diameter, 12 feet long and iveigh
about 30,000 pounds when full. While a cylinder,'is'being filled; it is cooled so that the gaseous
DUF 6 is solidified. A filled cylinder is then'moved to'a cylinder.yard where it'is stacked in
place. USEC will store the DUF 6 cylinders in a manner designed to minimize risk to workers,
the public and the environment. .

A

The ACP tails storage capability will consisit of tw*o storage pads. One already'exists and
provides approximately 135,000 square feet of storage . sp'ace. It 'is'estimated that this will
support the first five years of plant operations. The second 'storage pad will be 1,060,000 square
feet, which is estimated to be enough space to support the remnaining 25 years ofoperations. The
extra USEC storage capacity will be constructed early 'to ensure adequate, available storage
capacity (in case timing of the conversion plant is 'delayed). .
The.design of the :6linder 'storage y
was
yrdsbased -on-the determination of accident'
scenarios, which might result .from natural phenomena, operations, fire,'impact, etc. The only
credible events that can 'result tin offsite- consequences are .fir-relafed events. ':An accident
scenario is considered "credible" if its probability is greater than'one chance in a million.. The
health issue of concern with regard to .consequences of exposure would be chemical in nature due to uranium intake and hexafluoride -exposure - not radiological. The ACP.integrated'safety
analysis has established that .fire-related events have -a likelihod' cif occurrence that is "highly
unlikely" (<10-) or the associated-consequences have:a' likelihood of occurrence that is "highly
unlikely". The structures,'systems, equipmenit, components and activities of personnel that are
put in place to prevent potential accidents include the 'following:
1)

2)
3)

Cylinder integrity

.

.. .

No liquid UF6 is present in'the cylinder storage yards'
.
The concrete pads are graded/sloped to minimize the pooling effect for spilled fuel

4)

Cylinders are not overfilled

5)
6)

Fuel volume is. limited on the equipment used to move large cylinders
Combustible Material Control Program within the'yards

7)
8)

Fire response
.
..
- .
Emergency notification procedures
'

.''

9) Alert notification' and protective actions
10) Trained operators
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Tails Reuse andDisposal

Although there is currently a limited market, there are many existing commercial uses for
which tails might be used including military aipplications, counterweights,: and radiation
shielding applications. Depending.on future technological developments and the existence of
facilities available prior to: the ACP shutdown, the tails may have future commercial value and/or
be marketable for further enrichment or other processes;. For example, 'the conversion of
depleted UF6 .could produce'mnarketable materials such as depleted U30 8 , HF, calcium fluoride
(CaF2), and steel from the emptied DUF6 cylinders. In order to not foreclose these opportunities,
the tails will be stored in the. form of solid UF6; USEC also notes that DOE has initiated a
research and development program on uses for depleted uranium (DOE 2004, DOE 2004c).
The DOE inventory of DUF6 currently planned for conversion in the Piketon conversion
facility consists of about 16,000 DUF6 cylinders located at Piketon'and an additional'5,000 DUF
cylinders being moved from the ETTP to Piketon for a. total of 21,000 DUF6 cylinders. The
conversion facility started construction in July of 2004 and will be complete in about two years
(DOE 2004, DOE 2004c).
DOE notes in their final EIS for Construction and Operation of a.Depleted Uranium
Hexafluoride Conversion: Facility . (Final UDS EIS) that it' is possible .they will assume
management responsibility for additional DUEF 6 in addition to the current inventory.. Section
3113(a) of the USEC Privatization, Act requires DOE. to accept LLW, including 'depleted
uranium that has been determined to. be LLW, :for disposal upon the request and reimbursement
of costs by an NRC uranium enrichment facility licensee. To. date this provision has not been
invoked and the form in which the depleted uranium would be transferred to DOE has not'been
specified. However, DOE believes that depleteduiraniunintransferred under this provision of law
in the future, would most-likely be'in the. form of DUF6, thus adding to the inventory of material
needing conversion at'a DUF 6 conversion facility. -DOE acknowledges in their draft EIS that
"...it is reasonable to assume that the conversion' facilities could* be operated longer 'than
specified in the current plans 'in order to convert this inateriaL" (DOE 2004,.DOE 2004c)
There is also the possibility that in exchange for services, USEC would transfer DUF6
cylinders from USEC to DOE. An exchange of tails cylinders for-services'provided by USEC to
*DOE has been accomplished three times previously; In each instance, DOE took ownership of
the DUF6 cylinders at the Paducah Gaseous Diffusion Plant in Paducah, Kentucky.
According to the Final UDS EIS, the. facility will 'use a dry conversion process in which
DUF 6 is vaporized and converted to U308 by a reaction with'steamr and hydrogen in a fluidizedbed conversion unit. The conversion process would generate four conversion products that have
the potential for use or. reuse: depleted U3 08, HF, CaF2 and'steel from the emptied DUF6
.cylinders. According to UDS, of the four conversion products, oily HF currently has a viable
commercial market. Although the depleted U308 , CaF 2, and emptied cylinders have the potential
for use or reuse, currently none of the uses have been proven to be'viabIl due to cost, perception,
feasibility or the need for additional study. If no feasible alternative exists, UDS expects this
material to become waste'. These.materials would be processed ahnd-transported to Envirocare of
Utah, Inc. for disposal, with the Nevada Test site as. an optional disposal site.
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While awaiting conversion to U308, DOE.will store the Piketon DUF 6 cylinders in two
storage yards that have sealed concrete bases. The ETTP cylinders will be placed on half of an
existing USEC storage yard that. has been de-leased to DOE. USEC plans to 'store DUF6
cylinders from the ACP on the other. half of this yard. . The cylinders.are stacked two high and
placed on a new concrete saddle with.sufficient'room.between cylinders and cylinder rows to
permit adequate visual inspection. The management of DOE's DUF 6 cylinders will be subject to
-an Ohio EPAs Director's Final Findings anid Orders exempting DOE from hazardous waste.
transportation and permitting requirements "under Ohi6 Revised Code. . Although DOE and
USEC will be subject to different.regulat'ory documents. for .the management of DUF6 at the
Piketon facility,. the management controls dictated'by. those documents are -not 'significantly
different. The monitoring and reporting requirements placed on DOE;,however, are slightly
more rigorous than those placed on USEC due to the fact that the DOE DUF 6 cylinders are older
and have shown evidence of external'corrosion-wherehs USEC's DUF 6 cylinders will be new.
In the Final EIS, DOE states that the'DUF6 "conversion facility operationrs could also be
expanded by operating the facility longer thai.the currently anticipated, 18 years. There'are no
- current plans to operate the .conversion facilities beyond this period. However, 'with routinefacility and equipment maintenance and periodic equipmenit replacements or upgrades; it is
believed.that the conversion facility could be'opbeated safely beyond this time period to process
any additional DUF6 for.which DOE might assume.responsibiility;"(DOPE 2004, DOE 2004c)
Consequently, USEC does not anticipate that the time required foi proces'sing both the-DOE and
the USEC tails at the DUF 6 facility will exceed the .design life of the DUF 6 plant '. The inpacts of
operating the DOE DUF6 facility are detailed in DOE's Final EIS.
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 permnitted
Treatment, Storage, and Disposal Facilities within 90 days.
Table 4.13.3.3-1 shows waste projections for the proposed ACP :'operations 'with
information available at this time..
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Table 4.13.3.3-1 Projections of Waste Quantities for Major Waste Types
Ma-teial/Activity
.

Centrifuge parts, piping, excess equipment
rags, wipes; aerosal cans'

Type of Wasted
Gner-Ated
LLRW

Projected, A

.7 ,

.__._.

Refuirbishment

100-500 ft3

Manufacturing/
. Assembly

300-400 ft3

start-up and testing activities.

-

ACP materials in support of start-up and
-_._:
testing activities.
'

-

activities.

.

,.

__.

.

Sanity/Industrial
Non-regulated'

.

:

Mixed/RCRA

,

.,,

..
.

.

.

250-300 ton
300-400 ftr

Operational

Operational
Operational

LLRW

Classified Waste
General maintenance,

432-540 ton

-Manufacturing/
Assembly

.

.*-,

Paper, office waste, bathroom supplies
Classified Waste

160-200 ft3

Assembly'

Sanitary/Industrial

Packing material, paper.
wood, etc. in support of start-up and testing

.

Manufacturing/

Non-regulated'

General maintenance and

ft3
50-500 ft3

-200-500

Refurbishment
Refurbishment

.

RCRA

:

Spent solvent rags, PPE,
wipes from parts cleaning
operations in support of

1,400 ton

Construction/

Recyclables

circuit boards, bulbs, cable

5,000-6,000 ft3

._-_Refurbishment

_

LLRW
RCRA

Excess equipment, piping, cable, etc.
rags, wipes, aerosal cans

275,000-300,000 i3
50-100 fte

GCEP Cleanup
GCEP Cleanup

Sanitary/Industrial

Construction/Refurbishment

tuaill

.

GCEP Cleanup

RCRA
Recyclables

circuit boards, bulbs, lead parts

.

Operational

420-520 ft3
300-400 ft3

Operational

70-110
lof

plant materials, laboratory,
lubricants, vacuum system
components, etc.
General maintenance,

.

RCRA

:

.

plant materials, laboratory,
lubricants, vacuum system
components, etc.
General maintenance and
maintenance materials,
lubricants, vacuum system
components, etc.
General maintenance and
maintenance materials,
lubricants, vacuum system
components, etc.
PCB waste
Asbestos waste
Recyclables - Fluorescent Bulbs, Circuit
Boards, Lead-Acid Batteries, Used Oil

Operational

160-200 f.

LLRW

Operational

.6,000-12,000

TSCA
TSCA

_

,Non-regulated"

-

-

.

fi'

none projected
none projected
2,000 fte

'A Non-Regulated Waste is any discarded material that is excluded under the Ohio Administrative Code - OAC 3745-51-04, does not exhibit a
characteristic of a hazardous waste under OAC 3745-51-20 to 3745-51-24. or does not meet any of the listing descriptions in OAC 3745-51-31 to
3745-51-33.
0 Note- failed centrifuge machine will be parked until D&D.
Source: United States Enrichment Corporation Waste Managemcnt, Environmental Compliance, and Industrial Safety.
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Decontamination and Decommissioning Waste
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 1.8 million cubic feet of 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.

K

The ultimate disposal of UF6 tails remains to be determined between potential commercial uses
or processing at the DOE 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 comnponents and,documents will
be disposed of in accordance with the requirements of the Security Program. for the American
Centrifuge Plant.
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5.0 MITIGATION MEASURES

Under the Proposed'Action, activities will. occur within. existing and newly constructed
facilities. As discussed in Chapter 4.0 of this ER, the Proposed Action would not result in any
significant .adverse environmental impacts.". The: ISA Summary identifies potential accident
sequences in the plant's operations, designates 'IROFS to either .prevent such, accidents or
mitigate their consequences to an acceptable level, and describes management measures to
provide reasonable assurance ofthe availability and reliability of IROFS. Management measures
are the principal mechanism by which the ieliabilify ahd aivailability of each IROFS is 'ensured.
Management measures are described in Chapter 11.0'. of the License Application and ISA
Summary for the American Centrifuge Plant. Mitigation measures, other than'those in the ISA
Summary for the American Centrifuge Plant,' may be necessary and are listied below.
Construction of the. ACP at -the .DOE reservation in Piketon, Ohio could potentially
increase the amount of sediment carried in -surface: water runoff. Preventive. measures 'to
minimize surface water impacts would be taken to prevent the removal and erosion of soils
during.the construction phase of the Proposed Action. Engineering controls, 'and -best
management and construction practices would be'implemiented to miniiimize' the extent 'of.'
excavation; Disturbed areas will be controlled, to the extent p'racticable,'to minimize erosion and
..:sediment -unoff. Physical bariies,' such as sift fences, would minimize the amount of silt
reaching the urface water a'dxreduce direct effects on water quality.
'>

Construction activities will cause' short-term impacts to air.quality fro'm ihe release of
fugitive dust from site preparation activities' including 'soil excavation, and other .construction
activities. The site is located in a county that is exempt from the restrictions on' emissions for
fugitive dust specified in Ohio Admi'istrative Code 3745-17 08. .However, to avoid'nuisance

conditions and particulate matter concerns,' dust 'uppression techniques will be used to'.mitigate
releases of dust. during excavation under dry' conditions.''
Process building floors.are designed with'reinforced coiicrete with a smooth troweled
finish and sealed. Outside areas and the building r6ofs drain to the storm sewer systems. No
wastewater will be discharged from the liquid effluent'tanks. Accuimiulated water in the tanks
will be sampled 'and managed' accoiding t6 analytical -results. Trained professionals using
approved spill response protocols and spill response equipment will promptly' contain liquid
spills within the process buildings. Spill materials will be collected, sampled, analyzed, and
managed in accordance with applicable federal and state' laws. :
Accidental releases could include gaseous releases at cylinder connections.' Releases will
rapidly convert to solid U0 2F2 , which would be collected. Alumina traps will be used to collect
residual UF6 evacuated -froqm process equipment and.pipinig. In the sampling and transfer area,
liquid UF6 will be present in 'cylinders but will not be moved from the building while in the
liquid state. Because the process building and support-facilities floor system consists' of
troweled-surface, sealed co'ncrete. Immediate. spill-cleanup response and area-decontamination
protocols, spills of hazardous materials would n'ot reach the underlying soils and'would therefore
not affect existing DOE reservation soils or geology.
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To minimize any impacts to underlying perimeter cylinder storage yard soils, absorbent
spill equipment will be promptly placed adjacent to the perimeter(s) to capture liquid hazardous
materials that may spill oyer the perimeter edge. In the event that the spilled material does reach
the perimeter soils before it can be contained, affected soils will be promptly excavated and
managed as LLMW, reducing the potential spread of contamination.: The excavated, affected
soil area will undergo confirmatory soil sampling to verify that residual contamination does not
exist. Clean fill soils will then be placed in the excavated area.
The holding ponds utilize an oil diversion system that allows the capture and containment
of inadvertent spills from' the area.. Conventional spill equipment (e.g., booms,, absorbent pads,
etc.) will also be used in the event of spill.
Typical threats to groundwater include spills of oils and solvents. Few if any oils or
solvents will be used in the refurbishment and construction phases. Exceptions to this would be
due to maintenance activities or spills. If'a spill occurs, trained' qualified professionals will
promptly deploy spill cleanup' materials. Affected soils will be 'sa'mpled, analyzed,' and managed
according to appropriate procedures that comply with NRC, state and federal requirements.
Above ground storage tanks will be constructed of materials compatible with the product
to be stored, the' conditions of storage (e.g., pressure and temperatuire), and will meet the
operational regulatory requirements. A secondary means of containment for -tanks storing
petroleum products, as required by 40 CFR 112.8j will provide for the entire capacity of the
AST, with sufficient freeboard to contain precipitation if dyke systems are utilized.
Fuel lines and tanks will be labeled. in accordance with regulatory standards. Spill
cleanup materials, such as. absorbent pads and/or spill pallets, will .be. available at hose
connections. Fuel-oil delivery procedures will be used and followed by truck drivers and
receiving personnel during unloading operations at the tank.'
Precautions will be taken to avoid impacts from accidental discharges, such as the use of '
safety procedures, spill prevention plans, and, spill response plans in accordance with federal and
state laws. These measures should minimize.the likelihood anrd'severity of potential impacts
from accidental discharges.
Potential impacts to: wetlands at the DOE reservation would be minimized or eliminated
by maintaining a. buffer near adjacent wetlands during construction and by placing temporary
construction lay-down areas on previously disturbed areas' at the site. If impacts to wetlands are
unavoidable, compensatory mitigation might be required..
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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6.0 ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS

This section of the ER provides an overview of the Environmental Monitoring Program
and its objectives.
Environmental Monitorina
The ACP is located contiguous to an existing uranium enrichment plant (the GDP), which
has approximately 50 years of accumulated experience in managing uranium andJF6 . The GDP
was operated by the United States Enrichment Corporation, a subsidiary of USEC, from 1993
until it was placed in cold.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 accumulatedI at the GDP. . Air Monitoring

Betwewen 1980 and 2002,' annual gaseous uranium effluents from the GDP ranged
between 0.97 and 0.005 Ct/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.

.'

In addition, experience at the GDP has shown that any release large enough to pridudcd
! high or intermediate consequences will, first produce a large and'very visible cloud of white
smoke atthe point of release. The ACP has a written 'rocedure for dealing withfunplanned.
releases ("See and Flee") that includes immediate reporting of observed releases to the ACP
Shift Manager and .evaluation by the environmeintal Professionals -of available:-credible
information.- Therefore, atm'osphe-ic impacts ofACP.d'ierations, including action levels,'will be
based on gaseous.effluent m4nitoring orother credible effluent information and atmosphetic
dispersion modeling as described in Sectioh 9.2.2.1 oftlie icensreapplication.
*TheUnited States.Enrichment Corporation ceased sampling ambient air-and returned the
site's network 6fpermanent air samplers to.DOE in .i999,'wuich upgraded the saimpleis for it's
purposes. Based on the DOE Annual Environmental 2Rep6rsi.published since. then, average
airborne uranium concentrations have been .1.1 x 101
Oncrograms pei milliliter (pg/mL) on-site'
(i.e., within the DOE reservation),:7.4 x 10l.6 Jig/hnL in unrestrictd. areas, and 5.5x1 01l6 g
at the DOE background station. These results are consistent with the gross activity monitoring
conducted prior tothe turnover/upgrade. They are also -am inimum of three.orde'rs of magnitude
less than the applicable discharge limits for uranium isotopes in 10 CFR Part 20, Appendix B.

The United States Enrichment Corporation maintains a. meteorological tower that is
located on the southern section of the DOE reservation. The tower is.equipped with instruniments
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 maybe used in lieu of or to supplement on-site data
.
.
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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 the license application.'
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
GDP 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 arouiid. the DOE .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 the license application.
Soil and' vegetation monitoring may' be usefuflin 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 aind
controlled. Therefore, the ACP maintains a soil. and vegetation monitoring program for these
purposes.
Soil and vegetation (wide-blade grass, typical of local cattle forage) samples are collected
semiannually. The sampling networks completely surround the. DOE reservation, including the
predominant downwind directions, and are administratively divided,into on-site, off-reservation
(up to 5 km) and remote (5 to 16 km off-reservation).. A mnap of sampling locations in each
group is provided' in Figure 6.0-3. 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 the license application.
In addition to the semiannual.yegetation 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.
Surface Water
Between 1980 and 2002,'annual waterborne uranium effluents from the GDP have ranged
between 0.71 and 0.026 Clyr'.'. 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.
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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 the license application.
-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 routine surface water sampling points is:found in Figure 6.04- Samples are Cbllected
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 the license application. See Table 6.0-1 for a.summary of the environmental measurement
and monitoring program sampling locations, parameters, and frequency.
Sediment Monitoring

\\y

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 lev'els of effluents.
. Consequently, sediment monitoring is not useful in' detecting a' public impact due to liquid
effluents from the ACP. . Therefore, impacts of AC-P 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 the-license application. '.
Sediment. sampling 'around the site. 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 providedinm Figure
6.0-2. Sediment sample arialyses include gro'ss alpha activity, gross'beta activity, anid technetium
beta activity and-total uranium concentratiohi&. Specific details'of the analytical methods are
presented in Section 9.2.2.5 of the license application.:
Groundwater.
'Due to historical operations, the DOE reservation has 'multiple plumes of groundwater
contamination.
The primary contaminant' in. the 'plumes is 'the halogenated' solvent
trichloroethylene, but limited areas of technetium contamnination also exist.
DOE is conducting' a' sitiewide environmental remediation program under an Agreed
Order with the State of Ohio. As part of this program,'site.groundwater monitoring is under the
control of DOE and the data'is reported as part of DOE's Annual Environmental Report for the
DOE reservation. The ACP does not conduct a separate groiindwater monitoring program.
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Direct Gamma Radiation Monitorine
The only significant sources of environmental gamma radiation introduced to the site by
man are the uranium isotope' 23U 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 site conducts external gamma radiation monitoring consisting of lithium fluoride
thermoluminescence dosimeters (TLDs) positioned at various site locations and at locations offreservation. There are nine dosimeters spaced around the perimeter of the limited area of the
DOE reservation including cylinder storage areas; eight dosimeters- spaced around the DOE
reservation boundary; and two dosimeters located off-reservation. 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 NIST.
Laboratory Standards
A National Voluntary Laboratory Accreditation. Program-certified vendor processes the
site's environmental TLDs as described.in Section.9.2.2.4.6 of.the license .application. 'A
laboratory licensed by the NRC.or an Agreemient 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-reservation 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:(2341.,
2Uand
238w and 99Tc. Uranium isotope. concentrations are' determined using either alpha spectrome'try
or Inductively Coupled PlasmnfMass 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 alunmina in the sampler and to activity using published specific
activities for individual isotopes. Gaseous effluents equivalent to an annuat public.dos'e 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 ER.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
iLCi/mL for gross alpha, 1.5'x 10 pCiCmL for gross beta,.2 x 10i jiCihmL for technetium beta.
The total uranium concentration is determined by ICP/MS, with a minimum detectable
concentration of 0.001 pg/mL. The isotopic distribution. of the total uranium is' estimated' toe
match the calculated uranium alpha activity to the measured gross alpha activity. The Table 2
values for liquid releases are.3 x 10-7 [Ci/mL for: each of the uranium isotopes and 6 x 10'
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pCi/mL for technetium. Consequently, the MDAs for liquid effluents are less than two percent
ofthe applicablel0 CFRPart 20, Appendix B, Table.2 values.
Environmental samples are analyzed for gross activities by proportionaJ 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 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 irquired to participate in
at least one laboratory intercomparison program covering each type of analysis'contficted for.
Intercomparison programs that X-710 building laboratory. currently participates in include: .the
EPA Discharge Monitoring Report Study; NIOSH Proficiency Analytical Testing Progr'am; EPA
Water Pollution Performance Evaluation . Study,. EPAi Water Supply'. Study, NIOSH
Environmental Lead Proficiency Analytical Testing Program; Proficiency Enivironmental Testing.
program, a. commercial program sponsored by the Analytical Products Department'nof Belpre,
Ohio; DOE Environmental' Measurements Laboratory Radionuclide Quality Assessment
Program; and DOE's Mixed Analyte Performance Evaluation Program.

K>
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Table 6.0-1 Environmental Measurement and Monitoring Program Sampling Locations, Parameters, and Frequency
Media.
Surfacewater

SamplingLocations
RW-2, RW-3, RW-5, RW-7, RW-12,. RW-13,
RW-33, RW-10N, RW-IOS, RW-IOE, RW-IOW

WATER
Sediments
RM
Soils
SOIL
Vegetation
VEG
Biota.(Fish)

Parameters
Total U (ICP MS),99Tc, Gross a & ,.
_______

_____________

TotalU (ICP MS), 99Tc, Gross a & ,; Fluoride, P-Total
RW-1, RW-6,.RW-8
RM-6, RM-1, RM-12, RM-l 1,RM-7, RM-8, RM- ICP Metals (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Cu, Fe, Pb,
Mg, Mn, Ni, K, Se, Si,.TI, Zn), Hg, Ag, PCBs, Total U
5, RM-13, RM-33, RM-3, RM-2, RM-9,.RM-10,
- RM-lON, RM-lOE, RM-lOS, RM-1OW
(ICP MS),99Tc, gross alpha/beta
(RIS-1; 3, 5, 12, 15, 17, 19, 22, 25, 26, 32, 33, 34,
35, 36) (SAS-l, 2,3'4, 6,8, 9, 10, 24, 12, 12,14,
Total U (ICP MS), Tc Gross a & p.
15, 16, 17; 18, 19,20,21,22,23, 24,25,26, 27,l
._._._._.
28, 29) (RS-ION, 10;S 1OE, lOW)
(RIV-1, 3,5, 12,15,17,19, 22, 25, 26, 32,33,34,
35, .36)(SAY-1,2, 3, 4, 6, 8, 9, 10,11, 12, 13, 14, Total U (ICP MS),9.Tc, Gross a.(ifTotal U >0.l pg/g),
Fluoride, gross.alpha/beta
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,27,
28, 29) (RV-lON,.lOS, lOE, lOW)
._._._._._._._._.__________________________.

Frequency
Monthly
_____

Weekly
Semi-Annual
Semi-Annual

Se. i

R-.,
RW-i, RW-2, RW-6, RW-8

Total U (ICP MS), 99 Tc, Gross a & P3,PCB and Cr

Annual.

5-6 locations'

Total U (ICP MS), 99Tc, Gross a.(ifTotal U >0.1 ig/g)

Annual

a

BIOTA
Crops,

Produce
CROPS
Wildlife
W (deer).(deer)
WILDLIfE
NVI.D.

.......Total U (ICP.MS), 99Tc, Gross a & ,B,Fluonde, PCB

Annual

.. (Fat, fetus)

n

,,
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As discussed in this.chapter and summarized in Chapter 4.0 of this ER, non-radiological
impacts to the environment from the constructionand operation of the'ACP are expected to be
minimal. Consequently, non-radiological environmental monitoring prescribed'through the
various environmental permits for the construction and operation of the ACP are expected to be
sufficient to evaluate any non-radiological environmental impacts.
As discussed in this chapter and summarized in .Chapter 4.0 of this ER, radiological
impacts to the environment from construction and operation of the ACP are expected to be
minimal. The radiological environmental'monitoring program measures radiation levels and
radioactivity in the facility environs due. to radioactive effluent releases -to .the environment.
Routine radioactive releases from the ACP.are limited to radioactive airborne. release through
continuously monitored. stacks located. on the roofs of the process facilities. The transport of
contaminants from the stack to the receptor cani result in.exposure by immersion, inhalation, and
ingestion of foodstuffs on which contaminants'have* been deposited by' either :wet or. dry
deposition processes. Radiation measurements, air sampling .soil sampling;.'vegetation, and
terrestrial sampling wvill be performed with analyses for uranium and radionuclides of interest.
The ACP does not routinely discharge any radioactive liquid directly.to the environment.
Process liquids are transferred to appropriate-.treatment'facilities. The non-radioactive liquid
effluent is storm water runoff. Therefore, the Radiol[ogical Monitoring Piogram will focus on the
environmental media impacted by the airborne pathway for the anticipated types and quantities
of radionuclides released from the facility. Storm water. runoff 'is not .expected to be
contaminated; however, confirmatory measurements will be performed. Surface water sampling
* and sediment sampling will be performed with 'analyses for. uranium and radionuclides of
interest.
Analytical data from the Radioactive Effluent Monitoring and Sampling Program is used
to demonstrate regulatory compliance and lack of environmental and ecological impacts.
Details on the.Environmental Measurements 'and Monitoring Programs are found in .
. ,
. .
Chapter Y.0 of tme lacense applucatlon.
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Figure 6.0-1 Locations of Routine Surface Water Sampling Points
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Figure 6.0-2 Stream Sediment Samnpling Locations
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Figure 6.0-3 Soil and Vegetation Sampling Locations
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COST BENEFIT ANALYSIS
In this ER, USEC has evaluated the environmental and other.impacts and costs associated
with the Preferred Alternative of siting the ACP in Piketon, Ohio, as well as the impacts and
costs associated.with the No Action Alternative and the Reas6fiable Alternative 6f siting the
ACP at PGDP. This Chapter provides aco6st 'benefit analysis for the Proposed Action of siting.
the ACP at the DOE reservation in the.existing GCEP complex in.Piketon, Ohio, the No Action
Alternative, and P.GDP Siting 'Alternative. The analysis includes, both qualitative';and
quantitative discussions of costs and environmental'impact. As discussed below, 'the decision to
locate the ACP in Piketon, Ohio is justified on environmental, cost, and schedule grounds, and
there is no obviously superior alternative..'
7.1 Qualitative Analysis of Alternatives
7.1.1 Construct and Operate the American Centrifuge Plant at Paducah Gaseous Diffusion
Plant..

>

..

.

.

As 'discussed thro ugh'out Chapt' 40 of thisER, .both the Preferred Alternative and .the
alternative of siting the ACP at PGDP .are' acceptable alternatives on .environmental grounds.
Neither alternative would result in any'signififant adverse environmental impacts Howeve
siting of the plant at'PGDP would entail. somewhat 'larger impacts associated with .the' .need .to'
construct all new buildings. In 'addition, it should be 'noted thaf in connection with the
previously-planned AVLIS facility, USEC conducted a site selection screening process v.~hich,
although not completed, identified PORTS 'as one of a number of acceptable sites for that
facility. Furthermore, it should be noted that the site selection' process for Louisiana Energy
Services' proposed National Enrichment Facility included.PORTS as one of six sites that'passed
the screening process and was considered in detail in choosing the 'preferred site'(NEF 2004);.
As with the DOE reservation in Pikdton,'Ohio, the'PGDP alternative meets the need-and
provides the following benefits: (1)' readily adcessible environmental data;'(2) past history and
experience in uranium enrichment; and (3) 'the availability. of skilled labor with luraniumri
enrichment industry experience.

:

'

On August: 15, 2003, USEC issued Requests For Pr6posals'to the Coimmonwealth of
Kentucky and State of Ohio'to. site the.ACP at the respective Gaseous Diffusion Plant.' Both'
states were offered an opportunity to provide' fih'anial or' other inceniives to reduce the cost of
the ACP. USEC performed a detailed qualitative'and quantitative evaluation of siting the ACP
in Paducah, Kentucky orfPiketon, Ohio after the'state proposals were received.. As stated in the
Section 2.1.3 of this ER, the evaluation included the followfing:
* Environmental, safety, and health factors
a Cost to construct and operate the ACP.
w Schedule to deploy the ACP
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* Community support and socioeconomic factors
* Factors that willpower the costs of USEC's current operations
.p

Based on USEC's evaluation of state proposals, the Piketon, Ohio 'site is the: Preferred.
Alternative on the basis of comparative economic costs and schedule. PGDP. has a higher
schedule risk; making the achievement of DOE-USEC Agreemient milesto'nes more difficult.
Some additional schedule risk is also created by the seismic considerations associated with the.
PGDP site. A summary of the detailed analysis. of Paducah,' Kentucky versus Piketon, Ohio 'is
provided in Section 7.2 of this ER. '
7.1.2 No Action Alternative
The No Action alternative involves not'deploying the ACP. As discussed throughout
Chapter 4.0, the No Action Alternative would result in no additional or incremental adverse
environmental or'other impacts at the DOE reservation. in Piketon, Ohio. It would obviate,
however, the significant socioeconomic benefits (additional-jobs) created by refurbishment and
operating activities at the ACP. The'No Action'Alternative, also'fails to'meet the'need to replace..
higher cost SWU production at PGDP'with lower cost SWU production'(as discussed in Section
1.1 of this ER).' As a result, the.No Action Altemative is clearly not the Preferred Alternative.
UF6 -production will continue at PGDP. under the No Action Alternative, resulting in
continued emissions and resource use at PGDP. A plant utilizing the gaseous diffusion process
requires large-scale use of Freon, -electricity,. and non-contact cooling water, which results. in
leakage to the environment.
7.2 Detailed Analysis of Paducah, Kentucky verses Piketon,. Ohio
7.2.1 Environmental, Safety, and Health Factors
The environmental impact of this. alternative would' be essentialy' the same as the
. Proposed Action except for the environmental safety: and health factors associated with
constructing more new buildings and associated infrastructure.
7.2.2 Cost to Construct and Operate the American Centrifuge'Plant
The total capital, operating and maintenance costs of siting the ACP at PGDP are higher
than those for the DOE 'reservation in Piketon, Ohio. ' The additional costs. associated with'
constructing an entirely new plant to house the ACP at the PGDP'are substantial, particularly
when compared to the overall ACP costs (see Appendix' C). USEC has compared the project.
costs (net of financial incentives offered by both Ohio and Kentucky) and has concluded that
siting the ACP at the DOE reservation in Piketon, Ohio will cost less than siting'the ACP at the
PGDP. The costs to construct and operate the ACP at either site contain confidential commercial
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or financial information. Therefore, the information is being''submitted'to 'the NRC under
separate cover in accordance with the requirements of.10 CFR 2.390.
7.2.3 Schedule to Deploy American Centrifuge.Plant
Siting the ACP at PGDP would require the construction of all new buildings and some
associated infrastructure. Work necessary to have, facilities ready to begin commercial
operations (January 2010 in the DOE-USEC Agreement) would be considerablymore than-the
work needed at the DOE reservation by January 2009. (which is the corresponding milestone date
to begin commercial operations in Piketon, Ohio), making the PGDP schedule higher in risk.
While the ACP could be safely deployed :at PGDP, the need to design a plant. for the greater
seismic activity introduces a. factor that could impact the' schedule. ' The combination'of the'
requisite construction activity and~the seismic activity add schedule risk to the ACP deployment'
at PGDP.
*.

7.2.4 Community Support and Socioeconomic Factors
Federal and State political leadership an'd local residents of both.Ohio and Kentucky have'
expressed strong support for the ACP. Both states have.benefited from the gaseous diffusion
plant operations and both are interested in continuing to meetwthe-Nation's energy needs,
utilizing advanced enrichnment technology. Sitifigthe ACP at either site would pirduce increased
employment opportunities for people living in these regions. Con struction staffing would be
greater at PGDP, while staffing for operations-at either location:would'be essenitially equivalent.'.
At either location' there would be sigmnficant increases in employment. opportunities and
correspondingly significant potential impacts on local property values, with only a modest
increase on commfunity and' emergency services such as schools aid police.*7.3 Conclusion
In conclusion, USEC has evaluated the No Action Alternative, and has performed a
qualitative and quantitative cost benefit analysis -ofthe reasonable alterinative of siting the ACP at.
PGDP. Based on this evaluation, USEC concludes that the no action alternative fails to meet the
need;and the environmental impacts, costs; and schedule risks are lower-at the DOE reservation
in Piketon, Ohio than in Paducah, Kentucky. USEC. has concluded that there is no obviously'
superior alternative to the. Piketon, Ohio, location and .that ithe cost-benefit balance weighs in
favor of siting the ACP in Piketon,'Ohio as -thePieferred Alternative.,
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8.0 SUMMARY OF ENVIRONMENTAL CONSEQUENCES
8.1 Unavoidable Adverse Environmental Impacts
Radiation and chemical releases from operations, in general, may. cause adverse impacts..
However, the releases and corresponding exposures from the ACP would-be well below
regulatory limits and proportionally'very sm alL In addition, USEC would use safety procedures, "
spill prevention plans, and spill .respons'e plans in accordance 'with:State and Federal laws to
avoid and investigate accidental'spiiL or leaks.
The potential for injuries and fatalities of workers exists d
operation. Engineered controls, precautions, training, safety programs, and
measures will reduce the potential for worker injuries or fatalities.

rmatioe

nt

8.2 Irreversible and Irretrievable Commitments of Resources
Impacts to utility usage for the ACP were analyzed for electricity,' water, and sewer..
Based on existing excess, capacities and the increase in utilization, the impact to the utility usage
would increase over current (i.e., Cold Standby) usage, but would be).rell within design and :
historical usage levels for the various utilities.: Histoical experience over fifty.years has shown
that evendwith usage. levels corresponding to4the operating GDP; there, was 'no' impact on,
Boailability 'or cost of traditional utilities to commnirnities'in the.ROL Natural gas (for the X-6002
Boilers) is a relativelynewutility to. the Portsmouth reservation, but its.usage is small du'e .to 'its
use being limited to space heat: Even in the 7M SWUI plant natural gas"usage .wil'not increase
beyond the design capacity of the existing supply line.'. Consequently, the proposed action will
have no impact on availability or cost of utilities to cobninunities within the ROI.
The proposed site of the 'ACP is within' the existing'.industrialized DOE reservation'
boundary, which has been previously disturbed. The area 'ofthe Proposed Action is either inside
existing concrete floor buildings, paved, :or areas that have been previously- disturbed 'for
industrial purposes. Consequently, .there is little to no vegetation within the. immediate project
area. Therefore, the use of this proposed site -would not result in a change to existing land use
patterns and plans or destruction of wildlife habitat or ecological resources.
8.3 Short-Termn and Long-.Term Impacts and Relationship Between Short-Term' Use of
the Environment and the Maintenance and Enhancement of Long-Term Productivity

The plant'would be consistent with''local, State, and Federal plans and permits. These
plans are based on planning'efforts that recognize the need for orderly. growth and the demands
for new technology to produce LEU within the coitext of past p.resent,'aind future'development.
The short-term impacts and use of reso'urces. for the proposed plant also would be consistent with
the maintenance and enhancement of long-term productivity for the State of Ohio. .
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8.3.1 No Action Alternative
Under the No Action Alternative,. there would be no reduction in uses of resources. The
demonstration of acceptable reliability, perforniance, and economy of the* gas centrifuge
machines would not occur; therefore, there would be no effect on' long-term efficiency and
productivity.
UF 6 production will continue at PGDP under. the No- Action Alternative, :resulting in
continued emissions and resource use at PGDP. A plant utilizing the gaseous' diffusion 'process
requires large-scale use of Freon, electricity, and non-contact cooling. water, which. results in
leakage to the environment. Electricity at the Paducah plant represents about*.60 percent of
production cost. The ACP does not requirelthis large-scale use. of electricity and Freon and
much less use of cooling 'water.
8.3.2 Paducah Gaseous Diffusion Plant Siting Alternative
Under the PGDP Siting Alternative Actio'n, short and' long-term impacts to the: site would
be similar in magnitude to those evaluated'for. the Proposed Action. .Short-term impacts would
be associated with:the significant construction activities (e g., soilerosion control, storm water
runoff etc.) to accommodate the planned production of enriched material Specifically, s1eismic:
impacts upon the ACP operations. at the PGDP could be'signifi6ant.du` to the fact that the
Paducah site 'is located adjacent to the. NMSZ, the locus of one' of the highe'st'intensity
earthquakes in North American history.' Although the probability of a major earthquake during
the operation of the plant. is very low, the consequence. of such an event is sighificant. Because'
of the seismic risk,. facilities must be designed. and constructed' to 'withstand the substantial
ground accelerations associated'with magnitude' 7-8 earthquakes. The higher costs' associated'
with construction in a' high-seismic hazard zone are coupled with the fact that facilities suitable'
to house operations are not' present that can be refurbished. ' Construction costs for the iequired
production facilities will be significantly higher than.those estimated for the Proposed Action.
8.3.3 ProposedAction
Under the Proposed Action, short-term uses of resour6es-would be greater than for the No
Action Alternative. .Any-short-term' commitments of'resources 'associated with construction and'.
refurbishment activities, water discharges, air emissions and utility usage would be in exchange'
for the construction and operation of a reliable, economic production of material utilizing state of
the art gas centrifuge machines that does not require large-scale use of Freon, electricity, and
non-contact cooling water, resulting in less environmental impacts 'in the long-termn.''
UF6 production will ultimately cease at PGDP when- the Proposed Action becomes
operational resulting in reduced emissiois 'and resource use (i.e.; water,. electricity and Freon)..
D&D of those facilities currently leased to the United States Enurichment Corporation will begin
once the GDP ceases operation (DOE 2004b).
The refurbishment, construction, and operation of the proposed ACP. in Piketon, .Ohio
would have an impact on the environment for at least as long as the plant is in operation. While
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the land has already been develo 'ed for the GCEP buildings, the land taken for the project would
not be available for other projects and purposes diring the' period that -the lan~d is used for the
ACM Utilities-would also experience an increase in demand-to suppcn-t the plaimed operations;
however, demands would be well within -the design -and historical capacities of the various utility
plants. There -would also be an increase in the'.amouiit of waste gen'erated by the project, but the.
amount and type -ofwaste that would be .ge'neraied'is'only a minimal portion of that -which ha's
been generated historically on' the'DO'E reservation. There would be no cumulative im.pacts to
visual, noise, cultural, ecological,"water, land uise or soils and geology.
..

There would be a slight: increase in the dose rates for an o'n-sgite' teinanft workers (0.35[
mremfyr) and a resident .neighbor (0.55 rnireim'yr) loicated adjacent to the.-DOE reservation'
boundary. These exposures are well under EPA',s -maximum. limiit of the -NRC maximum
exposure rate of10me/rfor aworker-and neighbo'r espectively.
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11.0 GLOSSARY
Absorbed Dose: The energy imparted to.matter.by'ionizing radiation. The unit of absorbed
dose is the rad.
Air pollutant: Any substance in air, which could, if in high enough concentration, harm man,.
other animals, vegetation, or material. Pollutants may include almost any natural or artificial
composition of matter capable of being airborne. ' ':'
Air quality standards: The level ofpollutants inmthe, air prescribed by regulations that may not
be exceeded during a specified time in a defined area. 'Air quality'standards are used'.to provide a
measure of the health-related and'visual characteristics of the air.
Ambient air: The surrounding atmosphere as it exists around people, plants, and structures.
Aquifer: A saturated geologic unit through 'which significant quantities of water can imigrate.
under natural hydraulic gradients.
Borrow Area: Earth (spoils) removed from the construction area and stored bn'the. DOE
reservation to used as backfill oras a source -for future'use.

'

2

Baseline: A quantitative expression of conditions,' costs, schedule; or technical progress to serve
as a base or standard for measurement during the performance of an effort; the established plan
against which the status of resources and the progress of a project can be measured.
CAP88: A suite of computer models controlled a'ndd:disttnbuted.by the EPA-for modeling the
dispersion of radionuclides in the atmosphere and the dose equivalents an'd total effective dose
equivalent causedby those radionuclides. CAP88 is Sapproved by the EPA' for demonstration of." .
compliance with the radionuclide NESHAP.
Clean Air Act: A Federal law that requires the' EPA-to set and' enforce .air pollutant eriissions
standards for stationary sources and 'motorvehicles. '.
.
. ..
Code of FederalRegulations (CF`R): -All Federal regulations'in -force are published in codified
form in the Code of FederalRegulations.

.

.

.

.

.'

.

.

..

Commercial'Plant: American Centrifuge Plant at the DOE reservation in Piketon; Ohio

.

.'

Commnitted Dose and Committed Dose Equiv'alent: The dose or dose equivalent an organ or
tissue would receiVe during a specified period of time (usually 50 years) as a result of intake (as '
by ingestion or inhalation) of one or more radionuclides from a defined release, frequently over a
year's time. Also called the dose commitment.' .
..

,1-

.--.

EnvironmentalReportfor the American CentrifuLgePlant

Revision 0

Committed Effective Dose Equivalent (CEDE): The summation of the committed dose
equivalent.received by specified tissues. of the body times a tissue-specific weighting factor.
This sum is a risk-equivalent value and can be used to estimate the health effects risk of the
exposed individuaL The tissue-specific weighting factor represents the' fraction' of the total'
health risk resulting from uniform whole-body irradiation that would be contributed by that
particular tissue.
Criteria pollutants: Six air pollutants for which national ambient air quality standards are
established by the Environmental Protection Agency under' Title I of the Federal Clean Air Act:
sulfur dioxide, nitrogen oxides, carbon monoxide, ozone, particulate matter (smaller than.10
microns in diameter), and. lead.
Cultural resources:

Archaeological sites, architectural features, traditional use. areas, and

Native American sacred sites or special use areas.

. .

Cumulative impacts: The impact on the .environment which results from the incremental
impact of the action when added to other past, present,' and reasonably foreseeable 'future actions:
regardless of what. agency. (Federal or non-Federal), private industry, or individuals undertake.
such other actions. Cumulative impacts can result from individually minor but collectively
significant actions taking place over a period of time (40 CFR 1508.7).
Depleted uranium: Uranium whose'content of the isotope 235U is less than 0.7 percent, which is
the 235Ucontent of naturally occurring uranium.
.
Direct economic effects: The initial increases in.output from different sectorsgofthe economy.
resulting from some new activity within a predefined geographic region.
.
Direct jobs: The number of workers required at a.site to implement an alternative.

'

Dose equivalent: The product of absorbed dose in rad (or'gray) and a quality factor, which
accounts for the variation, in biological effectiveness of different types of radiation. Dose
equivalent is expressed in units of rem or Sievert,NVhere 1 rem equals 0.01.Sievert;
Effective dose equivalent (EDE):. The summation of the dose equivalent received by specified
tissues of the body times a tissue-specific weighting factor. This sum is a risk-equivalent value
and can be used to estimate the health effects risk of the exposed individual. .The tissue-specific
weighting factor represents the fraction. of the total' health risk resulting fromn uniform .wholebody irradiation that would be contributed by that particular tissue.
Effluent: A gas or liquid discharged' into the environment..
Emission standards: Legally 'enforceable limits on the. quantities and/or kinds of air.
contaminants that.can be emitted into the atmosphere;.
Endangered species: Defined in the EndangeredSpecies Act of 1973 'as "any species, which is
in danger of extinction throughout all or a significant portion of its range."'
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Endangered Species Act of 1973: -A Federal law .that'.requires Federal agencies, with 'the
K'' consultation and assistance of the Secretaries of the Interior and Commerce, to ensure that their
actions will not likely jeopardize the continued existence .of any endangered or threatened
species or adversely affect the habitat of such species.'
Environmental justice: The fair treatment of:people of all races, cultures, incomes, and
educational levels with respect to. the'.'developmenti implementation, 'and: enforcement..of
environmental laws, regulations, and policies. Fair treatment implies that no population of
people should beforcedto. shoulder a disproportionate share of the negative environmental
impacts ofpollution or environmental hazards due to a lack of political'or. economic strength .
Exposure limit: The level of exposure to a hazardous chemical (set by' law or a standard). at
which or below which adverse human health effects are not expected to occur:
Fault: A fracture or a zone of fractures within a rock formation along which vertical, horizontal,
or transverse slippage has occurred.. A normal fault 'occurs .when'the hanging wall has been
depressed in relation to the footwall. A reverse'fault occurs when the hanging wall has been
raised in relation to the football..
Floodplain: The lowlands adjoining .inland and coastal waters and relatively flat areas including
at a minimum that area inundated by a.l-percent or greater chance flood in any given year. .The
base floodplain is defined as the .100-yr (l; percent) floodplain. The critical action floodplain'is
defined as the 500-yr.(0.2 percent) floodplain.
Formation: In geology, the primary unit of formal stratigraphic mapping or description. MOst
formations possess certain distinctive features..

.

..

.

. .

Gaussian plume: The distribution of material (a plume) in the atmosphere resulting from the
release of pollutants from a stack or other.source. The. distribution of concentrations'about the..
centerline of the plume, which is assumed to decrease as a function of its" distance from the .
source.and centerline (Gaussian distribution), depends on the mean wind'speed and atmospheric
stability.

..

.

'

.

'

Glovebox:: An airtight box used to work with hazardous material, vented to. a elosed.filtering
system, having gloves attached inside if the box to protect the worker.
'
Hazardous chemical: Under.29 CFR Part 1910, Subpart Z, "hazardous chemicals".are defined
as "any chemical,'which is -a physical. hazard or.a health hazard." Physical hazards include
combustible . liquids,,compressed gases,' explosives; flammables, :organic.peroxides, oxidizers,
pyrophorics, and reactives. A.health-hazard'is any chemical for which there is good evidence that
acute or chronic health effects occur in exposed employees. Hazardous -chemicals include
carcinogens, toxic or highly toxic agents, reproductive toxins, irritants,.corrosives, sensitizers,
hepatotoxins, nephrotoxins, agents that act'on the hematopoietic system, and agents.that damage
the lungs, skin, eyes or mucous nmembranes.
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Hazardous material: A material, including a hazardous substance, as defined by 49 CFR. 171.8,
which poses a risk to health, safety, and property when transported or handled.
Hazardous/toxic waste: Any solid waste (can also be semisolid or liquid, or' containerized
gaseous material) having the characteristics of ignitability, corrosivity, toxicity, or reactivity,
defined by the Resource Conservationand Recovery Act and identified or listed in 40 CFR Part
261 or by the Toxic Substances Control Act.:

Highly enriched uranium (HEU):' Uranium in which the abundance of the isotope 235U. is
increased well above normal (naturally occurring) levels.
Indirect-jobs: Within a regional economic area, jobs generated. or lost in related industries as a
result ofa change in direct employmnent.
'
Integrated Safety. Analysis (ISA): A formalized'and documented. process that identifies
potential accident sequences in a plant's operations, designates items relied on for safety to either
prevent such accidents or.mitigate their consequen'ces to an acceptable .level, -and describes
management measures to provide reasonable assurance of the availability and reliability of items
relied'on for safety.
Isotope: An atom of a chemical element:with a specific atomic number and atomic mass.
Isotopes of the same element have the same number ofprotons but different numbers of neutrons and different atomic masses.'
Lease Agreement: Lease Agreement between the United States Department of Energy and .the
United States Enrichiment Corporation, July 1,. 1993
Low-level radioactive waste (LLRW): Waste that contains radioactivity but is not classified as
high-level waste,. transuranic waste; spent nuclear fuel, or."1le(2) by-product material" as
defined by DOE Order 5820.2A; Radioactive Waste Management. Test specimens of fissionable
material irradiated for research and developmentonly,. and not for the production of power or
plutonium, may be classified as low-level waste, provided the concentration of transuranic waste
is less than 100 nanocuries per gram.. Some low-level waste is considered classified because'(1)
the nature of the generating process and/or constituents, and (2) the waste would reveal too.much
about the generating process..
Manufacturing: As used in this document, the production of centrifuge componients.
Maximally exposed individual (1IEI): A hypothetical person who could potentially receive the
maximum dose of radiation or hazardous chemicals.'
Migration: The natural movement of a material, through the air, soil, or groundwater; also,
seasonal movement of animals from one area to another.
Millirem (mrem): One one thousandth (1/1ooo) of a rem. A unit of radiation dose equivalent.
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Mixed waste: Waste that contains both "hazardous waste" and 'radioactive waste" as defined in
this glossary.
National Ambient Air Quality Standards (NAAQS): Air quality standards-established by the
Clean AirAct, as amended. The primary.NAAQS are intended to protect the public health with
an adequate margin of safety, and the secondary NAAQS are. intended to. protect the public .
welfare from any known or anticipated adverse effects of a pollutant.
National Emission Standards for Hazardous Air Pollutants (NESHAP): Emission standards
for the control of releases of specified hazardous air pollutants 'including radionuclides. These
were implemented in the Clean AirAct Amendments of 1977.
NationalEnvironmentalPolicy Act .of 1969 A(NEPA): .A Federal law that -is the basic national
charter for the protection of the environment. It requires the preparation of an environmental
impact statement for every major Federal action that may significantly affect the quality of the
human or. natural.environment. Its. main-purpose is to.,rovide environmental information 'to-.
decision makers and the public so. that actions are based.on an understanding of the potential
environmental consequences of a proposed action arnd its reasonable alternatives.
NationalHistoricPreservationActof i966; as amended (NIlPA): A.Federal lawthat'provides

'

that property resources with significant.national historic value'bd placed on the National Register
of Historic Places. It does not require' any permits but, pursuant to Federal code, if .aproposed
. action might impact an historic property resource, it mandates consultationA.with..the proper
agencies.
National Pollutant Discharge Elimination System (NPDES):. Federal perritting system
required forfany discharges to waters of the United States regulated through theClean WaterAct
as amended.

.

.-

National Register of Historic Places (NRHP):' A list maintained by the Secretary of the
Interior of districts, sites, buildings, structures, and' objects of prehistoric or historic local state,
or national significance. The list is expanded as authorized by Section 2(b) of the Historic Sites
*Act of 1935 (16 U.S.C. 462) and Section 10il()(l)(Aj ofthe NHPA of 1966, as amended..
Nitrogen oxides (NOX): Refers to the oxides of nitrogen,primarily NO (nitrogen oxide) and
NO2 (nitrogen dioxide). These are produced in the'combustion oftfossil~fuels and can constitute.
an air pollution problem. When nitrogen dioxide coinbines' with .volatile organic compounds,
such as ammonia.or carbon monoxide, ozone is produced..
Nonattainment area: An air quality. control region (or portion: thereof) in whih the
Environmental Protection Agency has . determined that ambient air concentrations exceed
NAAQS for one,or more criteria pollutants.. .
Off-Reservation: As used in this ER, the term denotes a location', facility/building, or activity
occurring outside the boundary of the entire DOE reservation.
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On-site: As used in this ER, the term denotes a location' or activity occurring somewhere within
the boundary of the DOE reservation.
On-site population: USEC Inc'., United States Enrichment. Corporation, U.S. Department of
Energy, and contractor employees who are on duty, and badged on-site visitors.
Ozone: The triatomic form of oxygen; in the stratosphere, ozone protects the Earth from the
sun's ultraviolet rays, but in lower levels of the atmosphere ozone is considered an air pollutant.
Plume: The elongated pattern of contaminated air or water originating at a point source, such as
a smokestack or a hazardous waste disposalfsite.
Prehistoric:
Europeans.

-Predating written. history, in North America; also predating' contact with

Prevention of Significant Deterioration: Regulations' established by the .1977 'Clean Air Act
Amendments to limit increases in criteria air pollutant concentrations above baseline.
Prime farmland: Land that has the best combination of physical and chemical characteristics
for producing' food, feed, fiber, forage, oilseed, and other agricultural crops with mininuinputs
of fuel, fertilizer, pesticides, and labor without intolerable soil erosion, as:determined'by the
Secretary of Agriculture'(FarnlandProtection Policy Act of 1981, 7 CFR Part 7, paragraph
658).

* Radiation: The particles emitted from the nuclei of radioactive ato'ms.
Radioactive waste: Materials from nuclear operations that are radioactive or are contaminated
with radioactive materials, and for which use, reuse; or recovery are impractical.:
Radioactivity: The spontaneous decay or disintegration of unstable atomic nuclei, accompanied
by the emission of radiation.:
Radionu'ide: A radioactive eleme'nt characterized according to its atomic mass, and atomic
number, which can be man-made or naturally.occurringn Radionuclides can have a long' life: as
soil or water pollutants, and are believed to halve potentially mutagenic or carcinogenic effects on
the human body.
Recharge: Replenishment of water to an aquifer.'
Regional economic area: A geographic area consisting of an economic node 'and the
surrounding counties that are economically related and include thle places of work and residences
of the labor force. The U.S.-Bureau of Economic Analysis defines each regional economic area.'
Region of influence (ROD) A. site-specific geographic area .that includes the counties where
approximately 90 percent of the current DOE reservation workforce resides.
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Remediation: The process, or a phase in the process, of rendering. radioactive, hazardous, or
mixed waste environmentally safe, whether through processing, entombment, or other methods.

'

Resource Conservation and Recovery Act (RCRA), .as amended: A Federal law that provides

for a "cradle to grave" regulatory program for'hazardous waste which' established, among other
things, a system for managing hazardous waste from its generation until its'ultimate disposal.
Risk: A'quantitative or qualitative expression of possible loss that considers both the probability
that a hazard will cause harm and the consequences.of that event.
Risk assessment (chemical or. radiological): The qualitative and quantitative evaluation
performed in.an effort to.define the risk posed to human health and/or the environment by the
presence or potential presence and/or use of specific'chermical or'radiological materials.
Roentgen: ' A unit of exposure to ionizing X-. or gamma radiation; equal to or producing 1
electrostatic unit of charge per cubic centimeter of air. It is approximately equivalent to 1 rad of
gamma or X-ray radiation.
Roentgen equivalent man (REM): The unit ofradiation dose equivalent
Runoff:* The portion of rainfall, melted snow, or irrigation water that flows across.the ground.
surface and eventually enters' streams.
K

Sanitary wastes: Wastes generated by normal housekeeping activities, liquid or solid (includes
sludge), which are not hazardous or radioactive.

.

.

Scope: In a document prepared pursuant to. the NEPA of 1969, the range of actions, alternatives,
and impacts to be considered.

.

.

.

..

.'

Scoping: Involves the solicitation of comments from interested persons,' groups, and agencies at
public meetings; public workshops, in writing, electronically, or via fax to assist Departmefit of
Energy in defining the proposed action,.identifying alternatives, and developing pielfiminary
issues to be addressed in an EIS.
Seismic: Pertaining to any earth vibration, especially an earthquake.
Seismicity: The tendency for the occurrence ofearthquakes.
Silt: A sedimentary material consisting of fine mineral particles intermediate in size between
sand and clay.

'

.

Siltstone: A sedimentary rock composed of fine'textured'minerals. ' :

. .

Source term: The estimated quantities of radionuclides or chemical:pollutants released to the
environment.

-.
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Specific activity:
-f~f

-

ll-PL
-

A

f

UO%,U *VS

The level of radioactivity per unit mass of radionuclide.
LIf W

The specific

Lr

2"4U- 6.30x 10-3 Cg

*
Surface water:
(groundwater).

.

25U - 2.18 x 10 CiYg
2 3 3U-3.39 x
-Ci/g

Water: on the Earth's surface, as distinguished from water in the ground

Threatened species: Any species that is likely to become an endangered species within the
foreseeable future throughout all or asignificant portion of its range.
Total Effective Dose Equivalent (TEDE): The sum of the. effective dose equivalent due to
external radiation and the committed effective dose equivalent due to internal radiation.
Toxic Substances Control Act of 1976 (TSCA): A Fedeia[ law that authorizes the
Environmental Protection: Agency to secure information on. all* new and. existing chemical
substances and to control any of these substances determined to cause an unreasonable risk. to
public health or the environment. This law requires that the health and environmental effects of
all new chemicals be reviewed by. the Environmental Protection. Agency. before. they a're
manufactured for commercial purposes.
Uranium: A naturally occurring heavy, silvery-white metallic element (atomic number 92) with
many radioactive. isotopes. 35 Uis most commonly.used as a fuel for nuclear fission. Another
isotope, uraniutm-238, can be transformed into' fissionable.plutonium-239 following its capture of
a neutron in a nuclear reactor.

.

'. '

Wetland: Land or areas exhibiting hydric'soil.conditions, saturated or inundated soil during
some portion of the year, and plant species tolerant of such conditions.'
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ACRONYMS AND] ABBREVIATIONS; CHEMICALS AND. UNITS OF
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ACRONYMS AND ABBREVIATIONS
ACGIH

American Conference of Governmental Industrial Hygienists

ACP

American Centrifuge Plant.

ALARA

as low as reasonably achievable

amsl

above mean sea level

ANSI

American National Standards Institute

AST

above ground storage tank

AVLIS

Atomic Vapor Laser Isotopic Separation

bgs

below ground surface

BEA

U.S. Bureau of Economic Analysis

BLM

U.S. Bureau of Land Management

BLS

Bureau of Labor Statistics

CAA

Clean AirAct of 1970

CAFE

Corporate Average Fuel Economy

CAP

Corrective Action Program

CCZ

Contamination Control Zone

CEDE

Committed Effective Dose Equivalent

CERCLA

Comprehensive Environmental Response, Compensation and Liability Act

CFCs

chlorofluorocarbons

CFR

Code of Federal Regulations

CRADA

Cooperative Research and Develop Agreement

D&D

decontamination and decommissioning

DAW

dry active waste

DBE

design basis earthquake
A-2
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DFP

Decomniissioniing Funding Plan

DOA

U.S. Department of Agriculture.

DOE

U.S. Department of Energy

DOT

U.S. Department'of Transportation

DP

Decommissioning Plan

DSA

Decontamination Service Area

EIS

Environmental Impact Statement

ER

Environmental Report

EDE

*effectivedose equivalent

*EOC

t ;

*EmergencyOperations Center

EPA.

U.S. Environmental Protection Agency

ERPG

Emergency Response Planning Guide

ETTP

East Tennessee Technology Park

EV

evacuation vacuum

F/S

freezer/sublimers

FCs

perfluorocarbons

. FONSI

.

Finding of No Sigiuificant Impact

FPPA

FarmlandProtectionPolicyAct of 1981

FTE

*full-time equivalents

GCEP

Gas Centrifuge Enrichment Plant

GDP

gaseous diffusion plant

HEU

highly.enriched uranium.

. HFCs
IROFS

- -Revisioi0

hydrofluorocarbons
items relied on for safety
A-3
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ISA

Integrated Safety Analysis

LDWAM

Low Density Waste Assay Monitor

LEC

Liquid Effluent Collection

LEL

lower explosive limits

LEU

low enriched uranium

LLMW

low-level mixed waste

LLRW

low-level radioactive waste

LLW

low-level waste

MAR

material at risk

MCW

machine cooling water

*MDA

Minimum Detectable Activity.

MEl

maximally exposed individual

MM

Modified Mercaili

NAAQS

National Ambient Air Quality.Standards

NAC

Noise Ambient Criteria.

NDA

Non-Destructive Analysis

NEPA

National EnvironmentalPolicyAct

NESHAP

National Emissions Standards for Hazardous Air Pollutants

NFPA

National Fire Protection Association

NHPA

NationalHistoricPreservationAct

NIOSH

National Institute for Occupational Health and Safety

NIST

National Institute of Standards and Technology-

NMSZ

New Madrid Seismic Zone:
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NPDES

National Pollutant Discharge Elimination System'

NRC

U.S. Nuclear Regulatory Commission

NRCE

National Register Criteria for Evaluation-

NRCS

Natural Resources Con'ser-vation Service'-

NRERP

National Resources and Environmental Research Program-

NRHIP

National.Register of Historic Place~

OAC

Ohio Administrative Code

ODS

ozone-depleting substances

ODH

Ohio Department of Health

ODNR

Ohio Department of Natural'Resour'ces..

ODOT

111_

.

-Ohio

Department of Transportation:

.

OEPA

Ohio Environmental Protection Agency.

ORNL

Oak Ridge National Laboratory..y

OSHA

Occupational Safety and Health -Adminifistration

OVEC

Ohio Valley Electfic C6rpofatio'n

PCB

polycblorinated biphenyl

PEL

Permissiible Exposure Lifrhit -

PGA

peak- ground acceleration

PGDP

Paducah Gaseous Diffusion Plant'

PM

particulate matter

PORTS

Portsmoiuth Gaseous Diffusion Plant

PSD

prevention of significant deterioration,

PSP

protective stnictural package:

..-.
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PV

purge vacuum

QC

Quality Control

RCRA

Resource Conservationand Recovery Act of 1976

RCW

recirculating cooling water

RIls

Recordable Injury/Illness rates

REL

Recommended Exposure Limit'

ROI

region of influence'

SHPO

State Historic Preservation Office

SIC

standard industrial classification

SILEX

Separation .ofIsotopes by Laser Excitation'.

SR

State Route

STP

Sewage Treatment Plant

TEDE

Total Effective Dose' Equivalent..

TLD

thermoluminescence dosimeters.

TLV

Threshold Limiting Value'

TSCA

Toxic Substances Control Act of 1976

TSDRF

Treatment, Storage, Dispo'sal, Recycling Facility.

TWA

Time Weighted Average

TWC

tower water cooling

UDS

Uranium Disposition Services, LLC'

USEC

USEC Inc.

USFWS

U.S. Fish and Wildlife Service

USGS

United States Geologic Survey

.

.

.
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UST

underground storage tank.

UTM

Universal Transverse Mercator:

VOC

volatile organic compounds

VRM

Visual Resources Management

WAC

waste acceptance criteria

WCA

Worker in the Controlled Area

WRA

Worker in the Restricted Area
.

.'*

.
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CHEMICALS AND UNITS OF MEASURE'
C

Celsius

kg

kilogram

Ci

curie

km

kilometers

cc

cubic cent:imeters:

km2

square kilometers

cfs

cubic feet per second

km/h

kilometers per hour

cm

centimetei rs

kV

kilovolts

Co

carbon mc)noxide

L

liters

dBA

decibel A--weighted

lb

pounds

DUF6

depleted uranium
hexafluori .de

F

Fahrenheii

ft

liters per day

.Ud
.m

meters

.M2

square meters

feet
M3

2
ft

square fee

ft3

cubic feet

g

grams

Gal

gallons

Gal/yr

gallons peir year

GPD

gallons perr day

ha

hectares

HCFCs

hydrochlo]rofluorocarbons

HF

hydrogen 1fluoride

h .

hour

hp

horsepower

in.

inches

m/s

meters per second

mCi

millicuries (one-thoi isandth
of a curie)

.mg

.A-8

. cubic meters

.

milligram (one-thousandth of
a gram).

MGD

million gallons per day

mg/ml3

milligrams-per cubic meter

mi

miles

mmbtu

million british thermal unit

mph.

miles per hour

mrem

millirem (one-thousandth of a
rem)

'MT -

Metric Tons

.
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CHEMICALS AND UNITS OF MEASURE
uranium hexafluoride
megawatt
UF 6

NMP

'n-methyl pyrrolidone'

NO2

nitrogen dioxide

,U0 2F2

uranyl fluoride

NOX

nitrogen oxides

yr

year

03

ozone

Pb

lead

PCB

polychlorinated biphenyl

PM 1o

particulate matter. (less than
.10 microns in diameter)''

PM2 5

particulate matter with a.
mean aerodynamic diameter
of 2.5 pm or less

uranium' tetrafluoride

hF4

*Ci/m3.

picocurie.(one-tr.illionth of a
.curie)/cubic meter'

Pg:

. microgram (one-millionth of

a gram)
micrograms per kilogram:

pg/kg

rem

roentgen equivalent man

vg/tn

RM

river mile.

S02

sulfur dioxide

SwU

separative work units .

9 9Tc

technetium-99.

TCE

trichloroethylene

234

U

Uranium-234

235

U

uranium-235

236,U

. microcuries per gram

.tCi/g

parts per million

K.ppm

microcurie (one-millionth of
a curie)

:*plCi ' '

.p

micrograms per liter
3

* micrograms per cubic meter
*
:

.

.'. v .'

micron or micrometer (onemillionth of a meter) : Weight

uranium-236'

I

. I

238u

uranium-238.

U3 08

triuranium octaoxide

.
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CONVERSION CHART
To Convert Into Metric
To Convert Into English
If You Know*.

Multiply
By

To Get

.
Lcei

inch
feet
feet
yard
mile
square inch
square feet.
square yard
acre
square mile .

2.54
. 30.48
0.3048 .
0.9144
1.60934
6.4516
0.092903
. 0.8361
0.40469
*2.58999

If You Know

Multiply
By

To Get

centimeter.
centimeter.
meter.
meter
kilometer

0.3937.
0.0328
3.281
1.0936
0.62414

- inch
feet.
feet
yard
.mile (Statute)

etni

centimeter.
centimeter
meter
meter
kilometer

Area
square centimeter square centimeter
square meter
square meter
square meter
square meter
hectare
hectare
square kilometer. square kilometer

' 0.155 '

10.7639
1.196
.2.471
0.3861

.square inch
square feet
square yard .
acre
square mile

0.0338
0.26417
35.315
1.308

fluid ounce
gallon
cubic feet
cubic yard

gram
kilogram
'metric ton

0.03527
2.2046
1.1023

ounce.
pound
short ton

newton

100,000

dyne

Sievert

100
100

rem
rad

Multiply
by 9/5ths
then add
*32

Fahrenheit.

Volume
fluid ounce
gallon
cubic feet
cubic yard

29.574
3.7854
. 0.028317
. 0.76455

milliliter.
liter
cubic meter
cubic meter

milliliter
liter
cubic meter
cubic meter
Weight.

ounce
* pound.
short ton

28.3495
* 0.45360
0.90718

.gram
kilogram
metric ton

.

Force
dyne

0.00001

newton

.

Radiation
rem
rad

' 0;01
0.o01

Sievert.
Gray

Gray

Temperature
Subtract 32
Fahrenheit

*then

'multiply by
5/9ths

Celsius

|
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METRIC PREFIXES.
Prefix

Symbol:

exa-E
petater
gigamegakilohectodekadecicentiMilli-

1 0000O00 0 000
000 0=
10
1 000 000 000 000 000= 1015

P.

.

T
G
M
k
h
da
d
c
m

micro-

Multiplication Factor

1 000 000.000 000= 1012
1 000 000 000= 109

* .1

1000 000- 106

1000=-1 03
100102.

:

lo,101
10'
0.01 102
:.001=0-3o

.

:. .0.1

.

0.000.001

10-

nanopico-

n
p

0.000 000 001
0.000 000 000001

lo
10

femto-

f

atto-

a

0.000 000 000 000 001- 101
0.000 000°000 000 000 001
o10-,

.I
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The GCEP ficilities are adjacent to the existing gaseous diflusion plant, which ce
unium
enrichment operations in May 2001. Currently, the prmary uses of the GCEP facilities are
waste storage, warehouse acfivities,, office and locuke areas for support functions for the DOE.
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up to 240 centrifuge machines in the recycle mode as a "closed loop" systerm.
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*Ms. Nancy Strayer
-November 12, 2003
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Information contained in Attachmn 1is considered propnietary to USISC and is reque~sted to'be
withheld from public disclosure.
If you need fuxrther information on this -proposed a~dton, please do not hesitate to, call me at 740897-2710 or Greg Pout at 740-897-3823.-.
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DATA REQUEST-

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF NATURAL AREASAND PRESERVES
. ERITAGE DATA SERVICES
1889 FOUNTAIN'SQUARE COURT, BUILDING F-1
* COLUMBUS, OHIO 43224
PHONE: 614-265-6453. FAX-614-267-3096
-

.ft

rSTRUCTI
Please fill out both sides of this data request form, sign itarid rek

it to ihe address orWfax number

listed above along with: (1)a letter 1on l6y.requestfa§ dat and describlng your poject, and (2)a
.map detailing the boundaries of yowr study area. A photocopy from fte Perinent portion of a USGS7.5 mnfute topogmaphlc map Ispreferred butotherrmaps are acceptable. Ourturarounid time isto;
weeks, although we can often respond more quickly.

FEES,

Fees are determined by the amount of tme it takes to corplet your prjbLcthe chare 1s $Z5.00
per . hobir wfth a '4 hour minimum: We -canperform a data search manually or by computer. The.
HeWtage Data Services staff wll determnn the most coitiffidnt mnhod of doIng'your search. A
cost estimate can be provided upon request Unless ot'eri'iso spoc!f61, an Imiokcwill acorpany
the doit services response.
.
;
.
*

;
221
I*Z

***s**

..

*1

l

v
*

This request isbeing submitted by: 13 fax

.

..

.*F***t**r***Z4e1

rna
m

a both

Your
Agency/Organizatfon:
Your Name/Tiff e:-

C'fv/RfJtP17irr'

*0lhone/Fax
Prolect Name/Furnuber_
Project is located on the following USGS 7.5 minute topographle mak(s):

.If lhere Is a program or contracting agency reqfri hg this informnaton, ptease give the name and

phone number of a contact person:

R

SV
W1?

.

I

' NOV.18'2003 08:393

43403 P.003/OD3

The Natural Heritage Data Base contains rdcords for the categorics of spec'es and features listed
below. Check the appropriate-baxes th indicate your selection.
PLANTS: a
3
a
a

ANIMALS: a Federal Status Only

Federal Status Only
State Legal Status Only
Rare (non-legal statiz)
An of the above

PLAbNT COMMUNITES:

a state LegalkStatus Only
ci Rare (non-lebal status)
i All of thea bove

a An*
a .WetlandsOrnly
a Olter
.

OTHER FEATn JRES:

i

I

GeologicFeatures

G -Breedingfion-breeding

Animal ConcentraUons

*7 Champion'Trees
c1 State Nature Preserves and Natural Aas

- State Wild, Scenic and RecreaUonal Rive r
D.i Stae Parks, Foresls WiWdlife Areas.
*3 Al ofthe bove
1 OtherBesides name, location and status, specify any addtional infonation you need:

The area you want searched: a study area as outlined on the map.
a study area plus % 'mileradius
tdy area plus .mnile radius
i
i other
How Will the Information be used:

'The information supplied above is complete and accurate. Any material supplied by the Naturs!
Peritaa P6 Base wi not be published without priorwritten permnission and without crediting th.

DN§ston of NaWral Areas and Preserves as the source of the mnaterial.

.

Your S,.nt....__

_

____

*.

.

.

..

,AflU SEC." ''','.,'.*'',.
A 21bz
EnergrcoiPany

November 25, 2003

Ms.NanMy Strayer
Assistant Chief ofNatural Areas and Preserves
Ohio Department of Natural Resources
1889 Fountin _uar, Building F-I
Columbus, Ohio 43224
Heritage Data.Request -regarding the Proposed Construction and Operation of the
.American Centrifuge Commercial Plant it the Porsmouth Gaseous Diffusion raigt In
Piketon, Oh..o
As requested by your office on November 18,. 2003, Attachment 1 of this letter submits a
Heritage Data Request and Attachment 2 submits copies of the U. S. Geological Su'rvy (USGS)
7.5 minute topographic maps associated with tho American Cenifuge Commercial Plant in
Piketon, Ohio. Please reference the previously submitted USEC letter (RO-390-03-003E dated
November 12, 2003) for the information pertaiding to this project. Documentation of your
Consultion will be includedin the USEC .nvirontal Rport ;for the American Centriftge
*CommeicialPhant.

*

If you need further infirmation on this proposed action, please do not hesitate to call me at 40
897-2710 or Greg Fout at 740-897-3823i
*

Sincerel,

Peter//Mier

.

RegivtoxyManager
Attachments as stated
cctatt:
Kelly Coriell
.
Greg Fout
T. J. Justice, Goveor's Economic Developmet Offici
JamesMorgan

Mario Robles
Carol O'Claire, Ohio Emergency

Management Agency
File-RO-390-03-005E

'. USEC Inac
6903Roddedge Dmr, Bcihe&d, MD. 20817-1818
Tckphonc 301-564-3200 Pa 301-54-320i http:/1www.vscc.com

.

.

.

. .
..

:

al

.

Z. -..

- I .

--

,

---

,

-

,

,

.:

. .

l: -

.. . .

.:

. . I: -

I,

..

4;

't ...

..
- ..

. .

, -

I"

-t k
*(tt..

-,

i". I- -I

.,

. -.. . ,. .;; :..! ,.. It",
. --.
"ti

|I

l to letterRO;390-03-;OO.;

Altachmentd
..

.

..Re

.EeD

t.
.4
'...

-

.

.

..

4'

{

4
..

. .
:.

a

. . . ..

.

.

.

.

.

.

.

.*

,~

.,*

~.

..

.

.

s

.S(

. .

.-

%.

ADTA REQUEST

.

.

VU /

*~~r
.. '

O HIO DEPARTMENT OF NATURAL RESOURCES'.
DIVIMSION OF NATURAL AREAS AND PRESERVES

2..

*.

HERITAGE DATA SERVICES
.COLUMBUS,

£

1B89 FOUNTAIN SQUARE COURT, BUIDING F-1
OHIO 43224

._____._PHONE:
JJ

614-265-6453; FAX 614-2e7-3096

JJD.
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Please ill out both sides of this daia request form, sign it and run It to the address orfax nunber

risWd above ong wth: (1) i letfterforriilly requestng data and descrng your projeck and (2) a

.rnapdetailflg ffe bouridares of yvwr stdy ama. A photocopy from ft pertnent pordon of a USt;S
7.5 wntfetopographic map Is preferred but oter iaaps are acceptable. Our umaundlme is two
..
*weslhoughwe can often resond more quiky.
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The Natural Heritage Data Base contains rectrds for the categoais of species and features lsted
below. Check the appropate-boxes to indicate your selecion.:
PLANTS: a
oi
a
)b

Federal Status Only

ANIMALS:. a Federa( Status Only
. a State Legal.St6ts Only
a Rare (non4eal status)
XrAllofeO above.
..

State LegalStatus Ony
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Ohio Department of Natural Resources
BOB T~AFT.GOVERN40R

'SAIUELW. SPErD1"=CTO

Division atNatural Areas and Preserves
NancyStyer, Ac ing Chlbf
*
*
1889 FountaIn Square, Bldg. F-1

Columbus, OH 43224-1388
Phone: (614) 2656453: Fa)c (814) 267-0Q8
.

.

.

December 1, 2003
Peter Miner
USEC Inc.
PQOBox 628
3930 U.S. Rt. 23 South
:MS 1212
Piketon, OH 45681
Dear Mr. Miner:

K.>

After revewing our Naturpl Heritage maps and files, I find the Division of Natural Areas
and Preserves has no records of rare or endangered species In the proposed American
Centrifuge Commercial Plant Construction project area, including a one mile radius, at the
- Portsmouth Gaseous Diffusion Plant in Piketon, Pike County, on the Piketon, Waverly South,
Wakefield and Lucasville Quads (F3605001).
There are no exisfing or proposed state nature preserves or scenic rvers at the project
site. We are also unaware of any unique ecological sites, geologic features, breeding or nonbreeding aninal concentrations, champion trees, or state parks, forests orwildlife areas Within
a one mile radius of the project area.
Our Inventory program has not completely surveyed Ohio and rdlies on Information
supplied by many individuals and organizations. Therefore, a lack of records for any.particular
area is not a statement that rare species or unique features are absent from that area. . Please
- note that although we Inventory all types of plant communities, we only maintain records on the
highest quality areas. Also, we do not have data for WI Ohio wetlands. For National Wetlands
Inventory maps, please contact Madge FRk In the Division of Geological Survey at 614-285-

*

6576.
'Please contact me at 614-265-818 if I can be of further assistance.
Sincerely,

.

Debbie Woischke, Data Specialist
Division of Natural Areas & Preserves
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.. S.
.ulatoy
T
initil two steps, USEC will make a final edb
decson
whether to deploy
the American
Centrifiuge

*Co

Plant.

The proposed ation woud result

Mod

m oati

;

.I

.
.

the Commercia Plant at the site ofthe former

*DOE GCEP and the existing site of the American Centrifiuge Lead Cascade Facility. Ec G(AP
fcilcities, located within DOE's PORTS reservation were built in the early 1980s; The GOBP

program was termnated i 1985.
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The GCOP facilities are adjacent to the existing gaseous difMision plant, which ceased uranim
enrichment operations in May 2001.. Cuirently, the primary uses of the GCEP facilities are
waste storage, warehouse activities, office and locler areas for support fimctions for, the DOE.
Upon NRC issuazce of a license next year, the Lead Cascade Facilty will be allowed to operate
up to 240 centrifuge machines in the recyvle mode as a "closed lop" system.
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.Inftxmation contained m' Attachment, I is considered proprietary to.USEC and is fequeged to be.
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If you need further information on his proposed actionpleaiedo not hesfate to .'cillme'at 740-'-, ....:'..:
..-. 897-2710 or rg Fout at 7404897-38t.:' ,,............... .,.
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Good lck with the project and thank you for contacting NRCS in Pike County .

-,

.Sincerely,
Jim Borclit.

.

Distct Convos

-.

,

;-.:

.

-

JBtmef

:

. .

.:..

1

*

.

.: . ..

.

.

;:...:

-

.Ccv
Smie
admhp In,a...tia.-, e.fortto help PiOuPftseve. irarntaTrm andk~oxne
a vrfmur and orotuwnt.

;,

_ _

--

sts

.

__

_

__

_

_

_ _

__

__

_

_

_

_

_

_

_

_

A-

_

_

.

U.S. Depanmbnt of Agriculture

Name Of Project

..

'

Propoed Land Ute

N

2

o

Date Of Land Evaluation Request

*o.:1.

,Comimi-real -Plant
Continued Co

.

.

PART I (To be complctedibr FederalAgency)

*de Re ulato
ear-Rqltr

ion -,

5

omtso
....

nty And State

-

erclal/lndustrial Use

\

.

FARMLAND CONVERSION IMPACT RATI.NG

County, Ohio .

-1ile

,

-

PA RT III (To be completed by Federl Agency)
Tot

5t

A. Total Acres To Be Converted Iniectly.1
B. TotalAcresTo Be Converted Indirectly .
-q..
; -,.
C:. TotalAcresnlfSite

.

..-.

Polnts

D

I

.

-..

.

.

.o

..

:

.

.

I

|*

.

*

*

_

6. Distance To Urban Support Setvices

.

. *

-; .

.

____________

.

*

PART Vii (To be completed by Federal Agency)
PSrtV)
Value Of Farmland (From hrt
Relative ValueOfFarsnandsFrom
V
..*oRelatite

I

.

*

|

7. Size Of Present Farm Unit Compared To Average
9. Creation Of Nonfarmable Farmland
9. Availability Of Farm Support Services
* 10. On-Farm Investments
11. Effects Of Conversion On Farm Support Services
1Z Compatiblity With Existing Agricultural Use
TOTALSITEASSESSMENTPOINTS

. .

.

* *
160.

A

100

_

.

_,

.

-t

I-

I-

I

.

.

.

A

I

I

I
-

.. 160

2

-

TOTAL POlNTS Trotal'ofjbov 2 lines)

I

4-

260

__________

.-

.

.*

.

|
t
|

I ______
_

_

*

100 .

*. . Total Site Ausmnent7fii Part VYtabove ora local

I

I

.1

I
Was A Local Site Aspessment Used?

Site Selected:

Yes O.

Date Of Selection

No 0

Reason For Selection:

*.

0S&e Iaucbtfns onrevme sldeJ -

*.

.

;,

*.

1. Area Irionurbin Use
2. Perimeter rn Nonurban Use
*
*
3. Percent Of Site Being Farmed
4. Protection Provided By State And Local Gbvernuieint
5. Distance From Urban BSitup Area

Site:

I

I

*0 -

PART VI (7W be completedby FideralAgencj). .
(es cdt.r examao
lrnedin ZCFR 658.5b)
Slte Assessrnent Cdt.ri,!.

sitOe ssesPmONtS

Altemat veSte Ra tin
SiteA
C

*

Site
0

* o

o

.n

FormAD-1006 01083)

.

z. ;

.

This soll survey men was compiled by the U. S. Department of Agriculture, Soil Conservation Service. and cooperating
shences. Base
prozimare Prite ed fr.m 198s rial photography Coordinate grid tdck and and division comrs. If
shawn. arv approximnajoly caltloiled.
'
-75

/4\USEC

::

GloEnerEn Compan
A

*

November 12,2003.

Mr. Mark Epstein. .
*

-

-

-CEAI
'

Ar~eologyReviewssManage'r;Resource Protcuon-mnd .Rvie.W

567 East HudsoiStreet'*
'-Ctr

-.

..

W

,

i

.........

0,130

nCo
b Oio:3.21l

*

t

\s~

;;-

.

Act1 Sec Iitii

-

,, ,;gaic-clajar
fleAieea,

.

is preparing ani

,'*

.

'

.

al

USEC Ic. (U3SE)

7* I.

7001'1940.'0007.8210 8523.: .-

.

nt,

l

oni~

,-

Report (ER) m accorI

wth 10

Code' f

. .i

Federal Regulations (CFR)S45 for thie poposed use of sevev.
former .S. Dpart t of
:Energy (DOE) Gas Cenrifuge nrichment Plnt (GCEP) buiigs,
iaS P
areas
and pedestrianVehcle portals on the DOE Portsiiouth Gaseous DiffusionfPianti (PORTS)
resevin. USEC proposes -to constkuct knd operate the Ai aC trifgI C1i'
ial
:Planf, a uranumenricent city that wouild produce 3'3 million setparative work fitis (SWt.).
using centruge techiology. The enrichedurani is sld.for use inuclear power plan to.
generate electricity. This she is one of two inder consideration by USEC for tie sA~
iencan
.Cenrifuge Commercial Plant. A siting decision has not been made; but is expected later tIis .
calendir year.
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. SEC is a private corporation regulated by thie' U.S. Nuclear R'lat6ry Commision (NC)
U
The Ameican-Ce&itrifiige Commercial*Plant.is the d step i USEC's plan to demdnstratesnd
deploy the American Centrifuige technology. .Thei first step is the DemonstrtionPrjedt wliihl

.:isimnderwar in.Opk Ridge, Tennessee, and will demonstrate an economically attractive gp

centrifue nachine and eichment process. Th second step is tfie dloyment of tbSAme
... CentrifgeLeid Cascade
Fcility at PORTS, which is flio undewy and will provide rell,
. :perfomanc
cost, and other vital data ofthe ericment pro
. Based on the success oftlies
.nitial two steps, USEC will malke a inal decision whether to deplcy the American Cedriflgoe
CommercialPlant.
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The poposoiRaction would result froni -lodting thcommeil Plint Saie siteofthe former
*D0E GOB? and the esting site of the Amien.:Centrifge Lead Coaibdc Facity. The GCEP
facilities, located -withinDOEs PORTS reservaiion were bil in the eali 1980s. T`he :GCBP .
program was terminated in 1985.
' *
.

The GCEB fi=ites are adjacent to the existing gaseous diffusion plant, which ceased uranium
enrichment operations in May 2001. Currently, the primay uses of the GCEP facilities are
waste storage, warehouse activities, office and locker areas for support functions for the DOE.
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Upon NRC issuance of a license next year,. the Lead Cascade Facility will be ablowed to operate
up to 240 centrifuge machines in the recycle mode as a "closed loop" system.
The Commercial Plant would utilize two existing process buildings (iLe., X-3001 and X-3002)
Mfiled with centrifie machines in a cascade arrangement to produce 3.5 million SWU of
enriched uranium 5U. The two process buildings will house the centrifuge machines,
associated processpipigins
aton and controls, computer systems,ad ya y support
equipment. Other felitil to be used in th C ineicia Plant operations 'willinclude the X.3012 Process SupioB6uiking, X-7726 Centrifuge Training and Test.46qility,-X-7727H
Tiansfer Corridor, and X.X.725 Rce and
embly Building. The X-3L2 iil1 provide:
ov .ght and controlp.Ofthe qupmnt m the ticde and:aso provides.oflld ier;
change
.b omps, and break
h
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,
-and assemblo
ihwkguifi`ges.T hekibi61s
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machines between iheX-7725 or tihe X-7726 to the X-3001 or X-3002 through the covered and
navironmentally conirlled X-77271L- In addition to thefe*faciiesUSElC rovI support
facilities, fir the Com iai Plant A Feed. and Toll Transfer, Ficilitjy aid Priduct and ,Tails

*..

;...a.
ithd:
*.

.

.. *.,:
*

w~ibe refurbishedlensticted adjacent; to the ProceSS B
. Some:
areis and
liies bd o and depicted mAttachment 1.are owned by the DOE. and
wquldbe leased by USEC. .US1?C is alo v igj as part. of the Environmht-al Report, the
sing and ,operation of additional capacity directly south of the existing. process building
(depicted in green in Atacmient 1). New building(s) ihat.woulil house the;6entrifiges would
approximately double the SWU capacity of the Eacility..
Th'c niuig party recomend by NRC for this action is the Ohio State' Hitoric
Preservation Office (SBPO). The proposed action is within the previousy disturbed area of thb
PORTS resao
In. addition, the proposed,. action is...wilina areas disturbed. d6ri4g
constnctoxof1he GCP cility; therefore, should not result in any additional impact to Natieh
Americaniidiairib religious, orcu sites.
eAviromnitil
Report for this cton id.being prepared; in accord ce with the requiire
.of I CFR 5 S.45.
Docu ntation oConsultations will be-included in.the USEC Envionmehta1l
port foA
r the A
can Centrifuge Commercial Plant.

USEC hs detned that the proposed action would not have adverse efrects on historical
: .resources included or eligible for inclusion in thelNational Register of Historic Places (National
egister) . The. proposed ..aciion would result in uti g
.existng DOE CP facllie s
. consistentwi thie; ongial intent:. of. gas centrifuge enricbment when the . fAcilifies were:
constructed in.th early 1980s. .The proposed actionwould not impact the historical ntegrity of
the PORTS reseation.
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Infonnation contained in Attachmdnt I is considered proprietary to USEC and is requested to be
withheld from public disclosure.
If you need fither information on this proposed action, please doinot hesitate to call me at 740897-2710 or Greg Fout at 740-897-3823.
..

Smcerely,.
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' *OHIO1
HIS ICA X

Peter J. Miner

SINCE' IJ2.I

USEC, Inc.
6903 Rockledge Drive

SINCE 1885

4'
L

*

c.

Bethesda, MD 20817-1818

Re: Installation and Operatlon of the American Centrifuge Commercial Plant
Portsmouth Gaseous Diffusion Plant (PORTS), Pike County, Ohio"
Dear Mr. Miner,

:
-

*,

*

,.

This Is in response to correspondence from your office, dated November 12, 2003 (received November
*14) regarding the above referenced project. The comments of the Ohio Historic Preservation Office
(OHPO) are submitted in accordance with provisions of the National Historic Preservation Act of 1966, as
amended (16 U.S.C. 470136 CFR 80D; the Department bf Energy serves as the lead federal agency.
Additional information is needed for us to complete our review of this prolect. The projectwill involve
conversion of series of buildings to locate equipment forthe centrifuge operation. This operation Is connected to the proposed gas diffusion Lead Cascade facility. The centrifuge operation will use several,
* existing buildings, including X-3001, X-3002, X-7726, X-3012, and X-7725. It is stated that these
buildings were previously part of the Gas Centrifuge Enrichment plant that operated in the early 1980s.
One of the features giving significance to PORTS Isthe large scale operation comprising the gaseous
diffusion plant. Based on the Information provided In the corrbspondence, it does not appear that the
buildings to be modified contain equipment that formed an Integral part of.the gaseous diffusion
operation. It also appears that that the buildings to be modified are of somewhat different style and
function, and scale than the main buildings that make up the core of ihe Portsmouth Gaseous Diffusion
Plant property. However, the correspondence also Indicates that the centrifuge operation also proposes
the construction of a new building. We believe that the construction of a new building has the potenUal to
introduce a new element that has the potential to adversely affect this historic property. Please evaluate
the potential for the new building, If constructed, to adversely affect the historic property and Include this
evaluation In your findirig (36 CFR 800.].
Any questions concerning this matter should be addressed to David Snyder' at (614) 298-2000, between
*the hours of 8 am. to 5 pm. Thank you for your cooperation.
Sincerely,

David Snyder, Archaeology Reviews Manager
Resource Protectlon and Review
DMS/ds (OHPO Seial Numbor 999162)
xc.

,

Galy S Hartnan, DOE - Oak Ridge, P.O. Box2001, Oak Rdgo, TN 37831
Kristl Wlehle, U.S. Department of Energy, PORTS, P.O. Box 700. Piketon, OH 45661
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access will be consistent with the. SecdvW s standanIs for the teatment of

..historiproperties (36 CPR Part 68) and applicable guidelines.
The area in which the new AGP buildings are to be constructed is vacant land
adjacent to the existing eentrifage plant finlities that was developed with utilities
and other infrastructure in the 1980s to support construction of additional
centrifuge process buildings Consequently, then will be no removal of property,
such as ecistirg buidings or archeological data fin ihe site, as part of the
tonstruction of new buildings for the ACP.

u

;

w New buildings for the ACP will be 6onsistet with the chxrater of the saoining
featxs will follow estibvedJe gnidelinet cons
buldirg Ar t crt

--

- ith toe exisxig building color scha=s, stling, and constiuction within tO
propertfs setting tawt contribute to its historic significance.

7
There
will be no introduction of visua atmospheric or audibl6 eleeiis that
diminish the intgrity of the propertys significant historic features Under tho
Proposed Action, existing and new faiities used fo uanim enrichineint would
be used for ffi coemiel ceirifugo unium enihment projet Noise levels
would bo conisten± wnith previous uramir erichment activities. Ground
distuibance and exterior renovation would be temporary. Chianges to e sn
facilities and cotton of new uranium enrichmt process buildgs would be>
consistent with dsting site architectural featurNc ift=r the changes1nor th.
*newconsfttioi would alter.the ixisting isual charat tics of thOe site or

-

I.

environs; thu',no impadcts toilscenic resources would occur.
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US. Depatnti of Enesrg (
rvstion is consistent
.
RM Clafi IV;desigation. Th remainder of the PORTS
as~lorIW.
,
~withRMX
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....

estorion, reabilition, new constrconi and operation of the ACP will beconsistent with nationally recogizcd standads and subject to rgulatory.
oversight by the US.5. Nuclear Regulatory Commission. This regulatory oversight
wlHl ensure neglect of th property wili not occ=. -Conistrction and
. efrbishment
iativitiets will conducte in previouily disubed areas devoid of'

ji.

Mr.David Snyder
March2Z2002

4
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*

cu.tuml and historicd resources where neglect aid deterioration'ae recognized
qalities.

A Iease agreement betweenm the DOE and the United States limicment
Corporation is curntly in place concerning the temporary lease of certain
facilities in swort of the American Cenrifuge Lead Cascade. An agreemnnt
between the DOE knd the United States Farichment Corporation wil be entered
into for the ACM. The lease agreenent has legily enforceable restrictions and
conditions to ensure the long-term preservagon of the property..
* Tbhew are no known areas of historic significance that will be distWd by the
'
construction ofthe new ACPbuildgs.

;

areas on site that could
m no known Amedcan nian religous or cult
.Tere are
be potential disturbed by new ACP construction activities.
If you need f&rt
740497-3823.

iinformation on is proposed ac4ion, please contact GregPomt at

\.J.
Pet~(Miner
S

oyaager

cc:
.Kelly Couch, AC?
JoiiaHreLPORTS
OmegFout, ACP
TJ. Justicei, GovcrncesBconomio Development Office
3amesM ,AC?.
O'Claire, ChliefRadiological Branch
0Caol
KuistfiWilehe DOE-PORTS'
Fige-RO-39044-02B .;

Ohio Historic Preservation Office
567 East Hudson Street
Columbus, Ohio 43211-1030
614/298-2000 Fax 6141298-2037..
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USEC, Inc.118
6903 Rockledge Drive
Bethesda, MD 20817-1818
Re: Instaliation and Operation of the Anierican Centrifuge Commercial Plant:Portsmouth Gaseous Diffusion Plant (PORTS), Piko County, Ohio
Dear Mr. Miner,

This Is Inresponse to correspondence from your office dated March 2i,2004 (received March 5) regarding
the above referenced project. The comments of the Ohio Historic Proservation Offico (OHPO) are
submitted In accordance with provisions of the National Historic Preservation Act of 1966, as amended
(16 U.S.C. 470 136 CFR 800]); the Department of Energy serves as the lead federalagency.
Your correspondence offers the position that the proposed now construction will Include buildings of similar design and size to the nearby buildings and that there will be similar functions carried out Inthese
. new buildings. Although not specifically stated In your correspondence, it appears that your discussion is'to conclude that the qualities and characteristics that make PORTS significant will not be diminished by
the proposed new construction. While we belIeve that clarificakion of those qualities that make PORTS
significant would be helpful, given the available Information on the size, design, and function of the
existing and the proposed buildings, we are'able to offer our opinion that the proposed project will not
adversely affect the Portsmouth Gaseous Diffustorn IlaInt historic property,
*

As you are aware, private citizens have ralsed concerns about.the.potentiai for this project to affect
-historic properties, Including prehistoric archaeological sites. The National Historic Preservation Act
strongly encourages federal agencies to include comments and concerns fromr the public throughout the
Section 106 ypview process. It Is our pnrderstand)ng X area of proposed-new construction has been'

previously severely dsturbed by previous.constructlonrthat the tgojsol In this area was renoved to a'
depth weli Into the subsoil and the contours. were completed regraded during previous construction.
However, we believe that ItIs an importanit responsibility to IUsten carefully to pubi`i concerns and to
provide thoughtful and sensitive responses.
.
Any questions concerning this matter should be addressed to David Snyder at '(14) 298-2000, between
* the hours of 8 am. to 5 prn. Thank you for your coopeiatlon.
Sincerely,

.

*MaricJ.EpstieDepartment Head
Resource Protection and Review
-

MJE:DMS/ds (OHPOSueda!NunberD090o3)

xc:

Gary S. Hartnan, DOE - Oak Ridge, P.O. Box 2001, Oak Ridge, TN 37831
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~for
U.S. Department.of
.
-Energy (lOE) Gas Cnifge Enricmet Plant (GCEP) buildigs, associat& arking, areas,
p
* and -pedestrianvehle poitJis on the DOb Portsmoth Gaseous bifsion Plnt
.(PORTS)
.. re. . raton. USEC proposes to consruct
i
nd operate the A
aCeifugeCia
Plnt, a urannnn ricshment facility that woild jroduce 3.5 million sipamtiv wor uniits (SWU,.J)
using centrifge technology. The enmiched ams
sold r use in nuclear powerplasi to.
generate electricity. This site is one of two uider consideration by USEC fior the AeArica
. .enst
omrcial Plant. -A siting decision has not been made; but is expected.later this . 51.45

calendar year.-

USEC isa priate corporaion reg
d by the U.S. Nuclnar Reion
o:I
The A
CC ge' Cbiiereial Plant is the third step in USEC's plan to Ademon~tate n
.deploy the American C rge technology. The first step isDthe o striinw
is underway in Oak Ridge, Tennesse and will demonstrate an economically attractive gas
*centnfigemachine. and enrichment process. The. second step is the deployment of the American
Centrifuge Lead Cascade Facity at PORTS, which s also underway and will provide reliabilty,
performance, cost, and other vital data of the enrichinent process. Based on the success of these
initial two steps, USEC will make a final decision whether to deploy the American Centrifuge
Comnimercial
..

Plant.

The proposed action would res.lt fromn locating the Commercial Plant at the site.of the borer
DOE GCEP and the existing site of the Americn Centrifuige Lead Cascadq Faillity. The GCEP
facilities, located within DOE's PORTS reservalionwere built in the early 1980s. The GCEP
program was terminated in 1985.
The GCEP faclties are adjacent to the exist gaseous.diffision plant, which ceased uranium
enrichment operations in May 2001. Currently, the primary uses of thecGC3P facilities are
*
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Dr. Mary Knapp

Novmber 12,2003
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waste storage, warehouse actites, office and locker areas for support fmnctions for the DOl.
Upon NRC issuance of a license next year, the Lead Cascade Facility will be allowed to operate
up to 240 centrifuge machines in the recycle mode as a "closed loop" system.
The Commnercial:Plant would utilize two eisting process buildings (ie., X-3001 and X-3002)
filled with centrifuge machines in a cascade arrangement to produce 33.5 million SWU of
enriched
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Infonnation contained in Attachment
withheld from public disclosure.

is considered proprietary to USEC and is requested to be

1

If you need fbrthm information on this proposed action, please do not hesitate. to call me at 740897-2710 or Greg Fout at 740897-3823.
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
69
Eclogical Services
6950 Americana Parkway, Suite H
Reynoldsburg, Ohio .43068-4127
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(614) 469-6923
F.*c (614)469-6919
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June 21, 2004
Mr. Peter I; Miner'

* c/OMr.GregFout.
*

P.O.Box 628, MS-9030
~~Piketon; Ohio.45661 .-

..
.
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.
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Re: AiericaniCentrifuge Commercial Plant, F

L

ecis : ,

:

. -

Dear Mr. Miner:
This is in response to your facsimile received in our office on June 6, 2004, trahsmitting a leftir originally
* dated November 12,2003. In this letter, you request an updated Iist ofFederally endangered and,,
threatened species potentially present in the project area, and comments regarding potential effects of the
proposed action. USEC proposes to use several former U.S. DOE Gas Centrifuge. Enrichment Plant
buildings;,associated parking areas, and pedestridn/vehicle portals on the Portsmouth Gaseous Diffusion
Plant (PORTS) reseration to constrict and operate.the Ameri aniCentfifuge;Copixnercia Plant;The plant
would be used to;enrich uranium o use.in-nuclea owerplants. hep
rojesite is the PORTS
reservation,-16catedminPikcton,-.PlkeCounty;Ohi.;.. ;;-.:..:;.
.;-; f- zj:
*'
There areno edera wildere'ss areas,widldifr efuuetat
-tle Prqpoisedsite. :-a:.: ..........-.. .....---

wdnCrucunty of

The Service is concerned with possible pbllution resulting from 6onstruction and operation6ifihe proposed
facility.: Operation of the fiow-clased PORTS facility caused contamination of soil, groundwater, and
.narbystreamswithvolatile organic compounds, metals, PCBs, and radionuclides 'The Service is
concerned that the American Centrifuge Commercial Plant may contribute additional toxics to the
environment surrounding the PORTS reservation. We recommend that cbntamination of the surrbounding
landscape with radionuclides- and other-toxic materials be prevented using the. best available technology.
-

.

.4

;

*

.

?; *-

;..

-LISTED SP'CIBS COMNTS: Te propsed project lies wtinthe range of the FederalW endangered
* . Tndiana bat (Alrotis iodalis). Sume abitat requirements for the species are not well defined but the
following are thought to be of importance:

1. Deor livetre and snags wih peeling xfoliatg ba
cavities, which may be-used as maternity roost areas.

srplit treltrunk and/Or branches, or
.
..
- .' - *.

2. Live trees (such as shagbark hickory) which have exfoliating bark.
3. Strearn corridors, riparian areas, and upland woodldts which provide forage sites.
Should the proposed site contain trees efbibiting
of the characteristics listed aboye, we recommend that
they and surrounding trees be saved wherever possible. Iftheymusf be cut, they should not be cut between
April.15.and September 15.
If desrabletreesare present and if the aove time restriction isuac~cptablqe ist net dfotfetf vuys*
*should bt condurted-to deternineif bats.are present. The Suvey should be designed and conducted in
*coordination with the eriangfted'species coordinator for this office.-Ache survey-pho~uld-bo conducted in.
June orJuly since the.bats would onlybeep.eted.in the project ar:froe -apptoxim dy April 15 to
September 15.*
.
-..
.
:
; .

.

11 N

SPECIES OF CONCERN: The projectlies within the range of the timber rattlesnake (Crotalushorridus
horridus), a large shy rattlesnake that is declining throughout its national range. No Federal listing status
has been assigned to this species. Instead, the U.S. Fish and W~ildlife Service has initiated a pre-listing'
Conservation Action Plan to support state and local conservation effors. Your proactive efforts to
conserve this species now may help avoid the need to list tic species under the Endangered Species Act in
the future. The timber rattlesnake is protected throughout muich of its range and listed as endangered by
the State of Ohio. Due to their rarity and reclusive nature, wve encourage early project coordination to
avoid potential impacts to timber rattlesnakes and their habitat.
In Ohio, the timber rattlesnake is restricted to the un-glaciated Allegheny Plateau and utilizes the specific
habitat types, depending upon season. Winters'are spent in dens'usually associated with high; dry ridges. ;
These dens may face any dtection, but southeast to southwest are most common. Such dens usually
consist of narrow crevices in the bedrock. Rocks may or may not be present on the surface.. From these . dens, timber rattlesnakes radiate throughout the surrounding hills and move distances as great as 4.5 miles.
In the fall, timber rattlesnakes return to the same den. Intensive efforts to transplant timber rittlesnakes
have not been successful. Thus Protection of the wintci dens is critical to the survival of this species. Some
project management ideas iholude the following. '
-

1) At a tniinum, project evaluations should contain delineations of timber rattlesnake habitat
within project boundaries. Descriptions should indicate the quality and quantity of timber.
rattlesnake habitat (den sites, basking sites, and foraging area, etc.) that may be affected by the

*.project.-

4

2) Id cases where timberrattleinAes are kftowm to occur orwlerQ potentibihabitat is rated
inoderate io high, timbeq rattlesnake surveys may be necssaly: If surveys are to be conductd; it.>'
may be helpful to inquire about timber rattlenake sightings with local resource agency personnel;:;
or reliable local residents. In addition, local herpetologists may.have knowledge.ofhistorical- .
populations as well as precise knowledge of the habits, and especially the specific, local types of
habitats that may contain timber rattlesnakds. Surveys should be performed during theperiods of
sprig emergence from dens (usually a narrowwindow in April or May) and throughout the active
season until October. The species is often easiest to locate during the summer months when
- pregnant females seek open areas in early morning, especially after cool evenings. 3) In portions of projects where timbe
'takcswill be affected, cleating and construction ;i.
activites should occur at distances greater than l p'feet rom known dens. Most importantly, tops,
of ridges and areas of exposed rock should be avoided.
;
'
'

*

'

*

'

'1:

*4

'

.*

'

.

.

'

'..!
;4:.
.......................
,J''--'

4>* In areas where timber ~attlksnake dens are known or likely to exist, maintenance activities
(mowing; cutting, burning, etc.) should be conducted from November 1 to March l1 when timnbet
<'rattlesnakes

are

hibernating..

>a

Should additional information on listed or proposed species or their critial habitat become aviable or if
new information reveals effectof the action that.werenotpreviously considered this determinationtmay be.
reconsideiid. If project plawns change or if portions ofthe propos'ed project werenot evaluated, it is 'our
recommendation that you contact our office forflirther review.

.

This technical assistance letter is submitted in accordance with provisions of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 US.C.661 et seN.), the Endangered Species Act of 1973,
-as amended, and is consistent with the intent ofthe National Environmental Policy Act of 1969, and the
U.S. Fish and Wildlife Service's Mitigation Policy..
If you have questions, or if we may be of further assistance in this matter, please contact Jeromy Applcgate
. at extension 21 in this office.
Sincerely,

FMaZy Knapp, Ph)D.
cc. ODNR, DOW, SCEA Unit, Columbus, OH

.

.

.

.
;

* .

.

.

,

..

..

...

....

I

...

.. ,.:

.

.

EnvironmentalReportforthe American Centrifuge Plant

EnvironmentalReportfor the American Ceztrzge

Plant.

Revsion 4

Revision 4

APPENDIX.D

FIGURES NO LONGER WITHAELD
INFORMATION PLACED IN THE BODY OF THE
ENVIRONMENTAL REPORT

D-1

I,

I-

EnvironmentalReportfor the American Centrifuge Plant

1 M

Revision 4

.

Blank Page

D-2

.

Enclosure 4 to AET 05-0062
Submittal of Changed Pages of the Environmental Report
(Export Controlled Information)
EXPORT CONTROLLED INFORMATION
The information in this Enclosure contains technical data whose export Is restricted
by statute. Violations may result in administrative, civil, or criminal penalties. Limit
dissemination to U.S. citizens and Contractors. The cognizant program manager
must approve other dissemination. This notice shall not be separated from the
attached document.

Remove and Insert Instructions
Revision for the American Centrifuge Plant
Export Controlled Information
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Enclosure 5 to AET 05-0062
Affidavit

AFFIDAVIT OF STEVEN A. TOELLE
SUPPORTING APPLICATION TO WITHHOLD FROM
PUBLIC DISCLOSURE CERTAIN INFORMATION CONTAINED IN
ENCLOSURE 3 FOR THE AMERICAN CENTRIFUGE PLANT

I, Steven A. Toelle, of USEC Inc., having been duly sworn, do hereby affirm and state:
1. I have been authorized by USEC to (a) review the information owned by USEC which is
referenced herein relating to Appendix C of the Environmental Report for the American
Centrifuge Plant and which USEC seeks to have withheld from public disclosure pursuant to
section 147 of the Atomic Energy Act (AEA), as amended, 42 U.S.C. § 2167, and 10 CFR
2.390(a)(3), 2.390(a)(4), 2.390(d)(1) and 9.17(a)(4), and (b) apply for the withholding of
such information from public disclosure by the Nuclear Regulatory Commission (NRC) on
behalf of USEC.

2. Consistent with the provisions of 10 CFR2.390(b)(4) ofthe Commission's regulations, the
following is furnished for consideration by the Commission in determining whether the
information sought to be withheld from public disclosure should be withheld.
i. The information sought to be withheld from public disclosure is owned and has been held in
confidence by USEC.
ii. The information is of a type customarily held in confidence by USEC and not customarily
disclosed to the public. USEC has a rational basis for determining the types of information
customarily held in confidence by it and, in that connection, utilizes a system to determine
when and whether to hold certain types of information in confidence. The application ofthat
system and the substance of that system constitute USEC policy and provide the rational
basis required. Under that system, information is held in confidence if it falls in one or more

of several types, the release of which might result in the loss of an existing or potential
competitive advantage, as follows:
a) The information reveals the distinguishing aspects of a process (or component, structure,
tool, method, etc.) where presentation of its use by any of USEC's competitors without
license from USEC constitutes a competitive economic advantage over other companies.
b) It consists of supporting data, including test data, relative to a process (or component,
structure, tool, method, etc.), the application of which data secures a competitive economic
advantage (e.g., by optimization or improved marketability).
c) Its use by a competitor would reduce their expenditure of resources or improve their
competitive position in the design, manufacture, shipment, installation, assurance of quality,
or licensing a similar product.
d) It reveals cost or price information, production capacities, budget levels, or commercial
strategies of USEC, its customers or suppliers.
e) It reveals aspects of past, present, or futureUSEC orcustomer funded development plans and
programs of potential commercial value to USEC.
f) It contains patentable ideas, for which patent protection may be desirable.
g) It reveals information concerning the terms and conditions, work performed, administration,
performance under or extension of contracts with its customers or suppliers.
iii. There are sound policy reasons behind the USEC system which include the following:
a) The use of such information by USEC gives USEC a competitive advantage over its
competitors. It is, therefore, withheld from disclosure to protect the USEC competitive
position.
b) It is information, which is marketable in many ways. The extent to which such information

is available to competitors diminishes USEC's ability to sell products and services involving
the use of the information.
c) Use by our competitors would put USEC at a competitive disadvantage by reducing their
expenditure of resources at USEC expense.
d) Each component of proprietary information pertinent to a particular competitive advantage is
potentially as valuable as the total competitive advantage.

If competitors acquire

components or proprietary information, any one component may be the key to the entire
puzzle, thereby depriving USEC of a competitive advantage.
e) Unrestricted disclosure would jeopardize the position of prominence ofUSEC in the world
market, and thereby give a market advantage to the competition of those countries.
f) The USEC capacity to invest corporate assets in research and development depends upon the
success in obtaining and maintaining a competitive advantage.
iv. The information is being transmitted to the Commission in confidence and, under the
provisions of 10 CFR Section 2.3 90, it is to be received in confidence by the Commission.
v.

The information sought to be protected is not available in public sources or available
information has not been previously employed in the same original manner or method to the
best of our knowledge and belief

3. The proprietary information sought to be withheld is contained in Enclosure 3 to USEC letter
AET 05-0062. Public disclosure of this proprietary information is likely to cause substantial
harm to the competitive position of USEC because it may enhance the ability of competitors
to position and provide similar products. The development of the information described in
part is the result of applying many hundreds of person-hours and the expenditure ofhundreds

of thousands of dollars. In order for a competitor of USEC to duplicate this information, a
similar process would have to be undertaken and a significant effort and resources would
have to be expended.

Further the deponent sayeth not.

Steven A. Toelle, having been duly sworn, hereby confirms that I am the Director, Nuclear
Regulatory Affairs of USEC, that I am authorized on behalf of USEC to review the information
attached hereto and to sign and file with the U.S. Nuclear Regulatory Commission this affidavit
and the attachments hereto, and that the statements made and matters set forth herein are true and
correct to the best of my knowledge, information, and belief.

Steven A. Toelle

On this 16'h day of August 2005, the individual signing above personally appeared before me, is
known by me to be the person whose name is subscribed to within the instnument, and acknowledged
that he executed the same for the purposes therein contained. In witness hereof I hereunto set my
hand and official seal.
et . Boothe, Notary Public
K-State of Maryland, Howard County
My commission expires June 1,2007
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