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ABSTRACT

This two-volume Final Environmental Impact Statement (FEIS) was prepared by the
Nuclear Regulatory Commission (NRC) in accordance with regulation 10 CFR Part 51,
which implements the National Environmental Policy Act (NEPA). Volume 1 contains the
assessment of the potential environmental impacts for licensing the construction and
operation of a proposed gaseous centrifuge enrichment facility to be built in Claiborne
Parish, Louisiana, by Louisiana Energy Services, L.P. (LES). The proposed facility would
have a production capacity of about 866 metric tons annually of up to 5 weight percent
enriched UF,, using a proven centrifuge technology. Included in the assessment are
construction, bpoth normal operations and potential accidents (internal and external events),
and the eventual decontamination and decommissioning (D&D) of the site. Issues
addressed include the purpose and need for the facility, the alternatives to the proposed
action, potential disposition of the tails, the site selection process, and environmental justice.
The NRC staff concludes that the facility can be constructed and operated with small and
acceptable impacts on the public and the environment. The FEIS supports issuance of a
license to the applicant, Louisiana Energy Services, to authorize construction and operation
of the proposed facility.

Volume 2 of the FEIS contains Appendix B, Public Comments and NRC Response, which
provides copies of all letters received from agencies and the public commenting on the Draft
Environmental Impact Statement (DEIS) issued in November 1993. Appendix B also
includes NRC responses to the comments.
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SUMMARY AND CONCLUSIONS

Introduction:

. 'This Environmental Impact Statement (EIS) was prepared by the U.S. Nuclear Regulatory
. Commission (NRC) Office of Nuclear Material Safety and Safeguards to assess the potential
environmental impacts of licensing the construction and operation of a uranium enrichment
facility to be located in Claiborne Parish, Louisiana (the proposed action). The proposed
facility will use the centrifuge enrichment process, which is an energy-efficient, proven
advanced technology.

The facility, Claiborne Enrichment Center (CEC), will be owned and operated by Louisiana
Energy Services, L.P. (LES), which is a Delaware limited partnership company. The EIS
was prepared in accordance with NRC regulation 10 CFR Part 51, which implements the
requirements of the National Environmental Policy Act of 1969 (NEPA), as amended. The
EIS analyzes the potential environmental impacts of the proposed action and eventual
decontamination and decommissioning (D&D) of the facility, and discusses the effluent and
environmental monitoring programs proposed to assess the potential environmental impacts
of facility construction and operation. The EIS also considers a no-action alternative.

Proposed Action:

- 'The proposed action is to license the construction and operation of a uranium enrichment
facility at the CEC near Homer, Louisiana, which will use the gas centrifuge process to
separate natural uranium hexafiuoride feed material contammg 0.71 weight percent®°U into
a product stream enriched up to 5.0 weight percent U and a tails stream contalmng
approximately 0.2 to 0.34 weight percent “°U. Production capacity at design throughput is

“approximately 1.5 million separative work units (SWU) per year. Facility construction is
expected to require 6 years. Construction would be conducted in three phases. Operation

- would commence after the completion of the first 0.5 million SWU capacity phase. The

facility is designed for 30 years of operation. D&D is projected to take 7 years.

'LES estimates the cost of the plant, including interest, property tax, and transmission
facilities to be approximately $855 million. Escalation, capitalized interest, contingency, tails
disposal, decommissioning, and replacement centrifuges raise the total investment to about
$1.6 billion. Revenue from SWU sales is estimated at $165 xmlhon/year All values are
expressed in 1990 dollars.

Need for the Proposed Action:
LES estimates that the proposed facility production represents about 17 percent of the

estimated U.S. requirement for enrichment services in the year 2000. LES also estimates
that approximately 70 percent of the U.S. demand for enrichment services in 2000 is



uncommitted. Accordingly, LES considers that the CEC would be a complementary and
competitive supplier for this service and would provide a means to offset both foreign
enrichment supplies and the more energy-intensive production from U.S. gaseous diffusion
plants.

The impacts discussed in this EIS assume that the plant will be built and operated. It
should be noted that the enrichment market in the future will continue to be highly
competitive. In particular, in May 1993, the U.S, and Russia reached an agreement on the
blending of Russian highly-enriched uranium (HEU) to low-enriched uranium (LEU) and
its sale to the U.S. Under the agreement, Russia will supply LEU with the equivalent of
92.1 million SWUs over the 1994-2013 period. Approximately 5.53 million SWUs per year
will be supplied in the 1999-2013 period. Although the exact timing and impacts of the
Russian supplies and other potential competition are uncertain, they are likely to result in
downward pressure on U.S. and world SWU prices. The potential price-depressing effect
of the Russian LEU introduces additional uncertainty concerning the economic feasibility
of the CEC in the proposed time period. If the plant operates at substantially reduced
capacity, the associated economic benefits will be reduced.

No-Action Altemative:

The no-action alternative is denial of the license application for the facility, in which case
the proposed site is assumed to revert to its former use.

Environmentally, the likely continuation of logging at the same rate as before would allow
a continuation of soil erosion, surface water contamination, and an imbalance of biological
diversity.

The local sociceconomic impact of the no-action alternative is a continuation of the
depressed economic conditions in the area and a likely continued outmigration of skilled
and higher income workers. State-wide, the impact of the no-action alternative is the failure
to obtain a minimum of 450 jobs per year during construction and 600 per year during full
operations (annual averages, including multiplied effects).

Nationally, the impacts of the no-action alternative are: (1) no change in the pressure on
other enrichment suppliers to maintain a competitive position in the world enrichment
market; (2) loss of an additional domestic supplier to reduce potential dependence on
foreign sources; and (3) loss of the opportunity to substitute an energy-efficient process for
the older gaseous diffusion process.

Environmental Impacts of Construction:
The construction of the CEC involves the clearing of 28 hectares (70 acres) of recently cut

wooded area within a 179-hectare (442-acre) site. These 28 hectares will be graded and will
form the controlled access area. Several environmental protection measures will be taken

(1]



to mmgate potential construction impacts. The measures will include controls for noise,
erosion and slumpmg, oil and hazardous material spxlls and dust.

The potential 1mpacts assomated with the construction phase of CEC are primarily limited
to surface and groundwater resources at the site. The grading activities may affect the
surface water runoff direction and flow rate. Surface water runoff will be directed to the
Hold-Up Basin which is designed to prevent offsite migration of eroded soil to Lake Avalyn
and Bluegill Pond. It is estimated that about 20 percent of the total current annuat surface
water discharge to Lake Avalyn will be diverted to Bluegill Pond. Total suspended solids
(TSS) in the Hold-Up Basin effiuents should not exceed 20.8 mg/l. This level is less than
half of the Louisiana Department of Environmental Quality (LDEQ) standard for TSS.
Construction may also locally affect the recharge rate of the shallow aquifer directly beneath
the site by reducing infiltration of precipitation. Reduction of groundwater recharge will
have effects on the site hydrology, which will be local to the site and very small. Impacts
of fugitive dust and emissions are also local and are not expected to mgmﬁcantly impact air
quality beyond the immediate area durmg construction.

Potential spills of oil and other hazardous - substances are unlikely to impact the
environment, since only small quantities of these substances will be used or stored onsite.
The construction phase impacts on air quality, land use, transportation, and socioeconomics
are localized, temporary, and small. The temporary influx of labor is not-expected to
overload community services and facilities, except possibly public safety.  Construction of
the CEC is expected to have generally positive socioeconomic impacts on the region. No
radioactive releases (other than natural radioactive materials, for example in soil) will result
from site development and facility construction activities.

Environmental Impacts of Operation:

The CEC desxgn was influenced by several local envu'onmental factors in order to ensure
operational safety. The CECi is designed to ensure minimal impact on buildings from severe
weather (heavy rainfall and cyclonic winds) and seismic events.

Operation of the CEC would result in the production of gaseous, liquid, and solid waste
streams. Each stream could contain small amounts of hazardous and radioactive compounds
either alone or in a mixed form. Routine uranium releases to the atmosphere are estimated
to be 4.4 million Bq (120 p¢Ci) annually. Radioactive releases will be at an elevation of
about 36.6 meters (120 feet) through one of the three stacks north of the Separations

Building.

- Liquid effluents include stormwater runoff, treated sanitary and industrial wastewater, and

treated radiologically contaminated wastewater. All liquid effluents, with the exception of
stormwater, go through Outfall 001 after treatment. Stormwater releases are routed without
treatment to the Hold-Up Basin and are released to Bluegill Pond at Outfall 002. These
outfalls will be regulated by a National Pollutant Discharge Elimination System (NPDES)



Permit and a Louisiana Water Discharge System Permit. Approximately 380,000 m® of
stormwater is expected to be released annually to Bluegill Pond. In addition, it is estimated
that approximately 9,500 m? of treated effluents will be d:scharged annually. Uranium is the
only radioactive contaminant expected to be released in the liquid effluent. The source
term for liquid releases is estimated to be at 1 million Bq (28 xCi) per year.

Solid waste that would be generated at CEC is grouped into nonhazardous, radioactive,
hazardous, and mixed waste categories. All these wastes will be collected and transferred
to authorized treatment or disposal facilities offsite.

All solid radioactive waste generated is Class A low-level waste as defined in
10 CFR Part 61. This waste consists of industrial waste, filters and filter material, resins,
gloves, shoe covers, and laboratory waste. Approximately 1,100 kg of low-level waste would
be generated annually. In addition, annual hazardous and mixed wastes generated at CEC
are expected to be about 650 kg and 460 kg, respectively. These wastes will be collected,
inspected, volume-reduced, and transferred to treatment facilities or disposed of at
authorized waste disposal facilities. Operation of the CEC would also result in the annual
production of approximately 3,800 metric tons of depleted UF; (DUF;) tails. The DUF,
would be stored onsite in cylinders, and would have small impact while in storage. The
removal and disposition of DUF,; may involve its conversion offsite to U;0,. The removal
of DUF; from the site will commence within 1S5 years of initiating enrichment or after
production of no more than 80,000 metric tons of DUF,, whichever occurs first.

The assessment of potential impact considers the entire population surrounding the
proposed CEC within a distance of 80 kilometers (50 miles). The three individuals whose
exposure would bound potential impacts were assumed to be located 800 meters north of
the plant stacks at a permanent residence, 570 meters south-southeast of the plant stacks
at the edge of Bluegill Pond, and 6,500 meters south of the plant stacks at the northern edge
of Lake Claiborne. The atmospheric dispersion modeling predicted that the maximum
annual average air concentrations of radioactive and nonradioactive material releases would
occur appronmately 300 meters north of the plant stacks. Annual average air
concentrations for the Bluegxll Pond and nearest resident locations are approxnmately
20 percent less than the maximum values.

Radiological Impacts:

Radiological impacts are regulated by the new NRC 10 CFR Part 20 which specifies a total
effective dose equivalent (TEDE) limit for members of the public of 1 mSv/yr
(100 mrem/yr) from all sources and pathways from CEC excluding natural background
sources. Further, CEC would be subject to the Environmental Protection Agency’s (EPA’s)
applicable standards in 40 CFR Part 190 which require that doses under routine operations
should not exceed 0.25 mSv to the whole body, 0.75 mSv to the thyroid, and 0.25 mSv to any
other organ from all pathways; and EPA’s standards in 40 CFR Part 61 Subpart I which
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require that no member of the public receive an effective dose equivalent in excess of
0.1 mSv (10 mrem/yr) due to atmospheric releases.

Potential radiological impacts from operation of the CEC would result from controlled
releases of small quantities of UF; during normal operations and releases of UF; under
hypothetical accident conditions. Normal operational release rates to the atmosphere and
surface waters are expected to be less than 4.4x10*$Bq/yr (120 uCi/yr) and 1.0x10*¢ Bg/yr
(28 pCifyr), respectively. Estimated committed effective annnal dose equivalent (CEDE)
to the maximally exposed adult individual due to atmospheric releases is 8.0x10°"° Sv
(8.0x10* rem), while annual population doses are estimated as 3.0x10® person-Sv
(3.0x10° person-rem). Atmospheric pathway dose to the critical individual, an infant located
at the 800 meter residence, is estimated as 2.4x10° Sv (2.4x10” rem) per year. Estimated
annual dose to the maximally exposed adult individual due to liquid releases is estimated
as 6.8x107 Sv (6.8x10™° rem). Pppulation doses through the liquid pathway are estimated as
4.9x10* person-Sv (4.9 person-rem) per year. An infant located at Bluegill Pond would be
the critical receptor for the liquid pathway and receive an estimated annual dose of
6.0x10°° Sv (6.0x10* rem). The maximum annual dose due to skyshine is estimated to be
2.6x10° Sv (2.6 mrem) to the resident located 1,235 meters south-southeast of the CEC.
Doses estimated for normal operations are small fractions of the 1 mSv (100 mrem) dose
(excluding potential exposure to indoor radon of 2 mSv) that an average individual receives
in the U.S. from natural background radiation, and within regulatory limits.

It is estimated that maximum potential uranium deposition from airborne releases for &
30-year period would be about 7.4x10% Bg/cm? (2.0x10* pCi/m?) which if dispersed through
the upper centimeter (0.4 in) of the soil, the average uranium concentration would not
exceed 3.7x10° Bq/g (1.0x10™ pCi/g). Similarly, if all the uranium contained in the entire
30-year volume of CEC liquid effluent were to accumulate in a one-centimeter layer of
Bluegill Pond sediment, the uranium concentration would be 1.5x10° Bq/g (0.4 pCi/g).
Given the conservative assumptions used in estimating these values, these concentrations
are insignificant and their potential impacts on the environment and health are
inconsequential. All discharges through Outfalls 001 and 0G2 will be regulated, and
discharges from the sewage treatment system and yard drains will be monitored to minimize
potential releases of contaminants. The potential impacts of liquid discharges to the
environment are very small. :

Text removed unde 10 CFR 2.300.



Text removed under 10 CFR 2.300.

Nonradiological Impacts:

Several design features and administrative procedures are employed to minimize gaseous
and liquid effluent releases and keep them within regulatory limits.

Potential nonradiological impacts of operation of the CEC include releases of inorganic and
organic chemicals to the atmosphere and surface waters during normal operations. As a
consequence of purging of connector lines containing trace quantities of UF,, atmospheric
releases of hydrogen fluoride (HF) would occur during normal separation operations. The
annualrelaaserateisesumtedasﬁ.ikgﬁthmmmwdmuimumgmundlﬂd
concentration of 1.1x107 mg/m®, As a consequence of equipment degreasing and laboratory
operations, it is conservatively estimated that approximately 8,640 kg of the
chlorofluorocarbon (CFC) solvent Freon R-113 would be released from the Separations
Building stack each year. This amount represents the total inventory of this chemical; actual
releases, however, would be significantly lower. Associated maximum ground level
concentration is estimated to be 1.5x10"* mg/m’. As a consequence of centrifuge assembly
operation, approximately 100 kg of acetone solvent and 400 kg of Freon R-113 would be
released to the atmosphere each year. Associated maximum ground level concentrations
of acetone and Freon R-113 are 1.0x10? and 4.0x10® mg/m’, respectively. In all cases,
estimated atmospheric concentrations are small fractions of the American Conference of
Government Industrial Hygienists (ACGIH) time weighted average (TWA) guidelines for
the chemical. Due to the EPA ban on CFC production in the U.S., LES has identified
Axarel® 6000 and 9000 series as potential substitutes for Freon R-113. Axarel® is made up
of aliphatic hydrocarbon and has very low toxic effects on the aquatic environment. Axarel®
components have low vapor pressure that would limit the release of volatile organic
compounds. Therefore, the expected impacts of use of this substitute are relatively less in
magnitude than CFCs.

Nonradiological impacts include the increase of surface water discharge to Bluegill Pond.
This additional discharge previously drained to Lake Avalyn. The total annual discharge
to Bluegill Pond would be increased to approximately 389,500 m® compared to the current
average flow of 286,000 m’/yr of the stream that flows from Bluegill Pond. The flow in this
stream is currently intermittent. The expected increase in average flow resulting from CEC



operation is likely to decrease the intermittent nature of the stream. A reduction in the
elevation of the shallow and deep-aquifers beneath the site is expected as a result of facility
groundwater use and alteration of recharge patterns. TFhe water supply for the facility will
be pumped from the Sparta Sand Aquifer via two onsite wells. Although pumping may not
be continuous, there would be a potential for cone depression in the Sparta Sand Aquifer
water table in the vicinity of the wells. The net decrease of the water table at the site
boundary may range from 0.03 to 1.2 meters for the 30-year pumping period. This change
is localized in nature and is not expected to have any significant effect on the regional water
supply. : The alteration of the onsite recharge patterns may result in a reduction in the
- shallow groundwater depth directly beneath the site. This effect is not expected to be
observed at offsite well locations. Potential releases of chemicals to surface water and
groundwater resources during the CEC operation are very small with no 'significant impact.

The vegetation in the undeveloped wooded area of the site will continue to grow during the
operational phase, forming a complete forest system. Impacts on land use and the botanical
community will not exceed those which occurred dunng construction. Generally, the
regrowth of the forest system will be associated with an improvement in the bio-diversity of
the terrestrial ecosystem of the site.

Noise generated by the operation of CEC will be pnmanly limited to truck movements on
the road. The noise at the nearest residence will probably increase; however, it may not be
noticeable, While the incremental increases in noise level are small, some residents may
experience some disturbance for a short period of time as they adjust to these increases.
Noise related to the centrifuge systems is negligible and will not result in any disturbing
noise beyond their buildings. Transportation will increase during worker shift changes,
primarily on the roads leading to the plant site. It is expected that the maintenance of these
roads would also increase.

The rerouting of Parish Road 39 will add approximately 120 meters (0.075 mile) to the road.
The relocation will add approximately 600 meters (0.38 mile) to the traveling distance
between Center Springs Church and Forest Grove Church. To prevent interruption in
service, the existing road will be mamtamed in service until the new road is completed and
available for use.

CEC would have minor 1mpacts on local pubhc services mcludmg education, health services,
housing, and recreational facilities. The school system at Claiborne Parish has twice the
physical capacity necessary to provide for the current student population. The increased
economic activity and demand for night services and the potential crime increase may
require additional public safety services. Although small, the potentlal public safety 1mpact
may be the most notable negative social impact of CEC operation. Health services,
represented by Homer Memorial Hospital, have the ability to handle an approxlmate 30to
35 percent increase in patient load without any problems. CEC operation would increase
the demand for housing, thus stimulating new home construction, even though there is an
oversupply of lower quality and older homes. :



The benefits of CEC will mainly be in construction employment, operational employment,
and indirect employment related to both. The plant will employ an average construction
work force of about 200 per year for 6 years (275 per year over the peak 4 years of
construction) and an average operations work force of about 180. Average annual earnings
(including benefits) are estimated at about $37,000 for construction workers and $44,400 for
operations workers (1990 dollars).

Within the labor pool, there are numerous individuals with the basic skills and experience
for the lower and middle range jobs at CEC. LES plans to employ people in accordance
with the Louisiana Enterprise Zone Act. This requires that LES certify that at least
35 percent of its employees: (a) are residents of the same parish as the location of the
business; or (b) were receiving some form of public assistance prior to employment; or
(c) were considered unemployable by traditional standards, or lacking in basic skills; or
(d) any combination of the above. Adherence to the provisions of this Act should
significantly improve the employment and income prospects of existing area residents.
Lesser qualified individuals in the area may obtain jobs in the cafeteria, administration, and
support services. Other benefits to the area will stem from the normal economic growth
associated with large industrial projects in rural areas. This growth includes the secondary
economic activity required to service and support the facility, the workers, and their
dependents. No additional manufacturing facilities are expected to move to Claiborne
Parish as a result of CEC.

At the higher-end, it is less likely that technically qualified applicants can be found locally. |

Economic migrants are increasingly likely to fill the available jobs. Residents are more
likely to fill the lower skill jobs. At the very upper-end (e.g., health physicists, chemical

engineers, etc.), individuals will mostly be brought in from existing high-technology chemical
- and nuclear facilities in other parts of the U.S. A significant amount of migration for the
high-technology jobs can be expected.

Table S-1 shows the minimum estimated direct and indirect employment- and earnings-
related benefits of CEC on the State of Louisiana. These estimates are based on the direct
effects of CEC employment and payroll expenditures. The actual benefits could be
substantially higher because of the very high absolute and per-worker construction
expenditures and plant revenues. The employment values are annual averages over the
6-year and 30-year construction and operations periods, respectively. CEC will also have
benefits in the areas of property values, tax revenues, and other areas.

Costs to Claiborne Parish and the region hosting the facility are expected to be minimal.
In general, no significant impacts are expected in any local infrastructure areas (e.g., schools,
housing, water, sewer). Costs will be diffused sufficiently to be indistinguishable from
normal economic growth.

Any adverse effects are most likely to fall into three areas. First, the influx of direct and
indirect workers and dependents during construction and operations may temporarily strain
established social and community bonds and potentially increase crime. Such strains are not



Table S-1 Mlnimum Estimated Annual Employment and

Earnings Benefits from CEC
. Construction , Operations
Direct Earnings $8.5 Million $8.0 Million
Employment 200 180
Multiplied Earnings . . $17.7 Million $17.0 Million

Multiplied Employment . ' 450 600

‘unusual and are part of the normal'process of adjustment when industrial development
~ brings an infiux of people to a rural area with a modest population and employment base.
These effects are unhkely to be severe. Second, there may be some potential for
displacement of exlstmg residents as property values rise; again, these effects are likely to
be small. Third, at the conclusion of the operations phase and the decontamination and
decommlsswmng phase, the reduction in direct and indirect employment at CEC may result
in socioeconomic dislocations in the area. Although this effect is not unique to CEC, it
could be pronounced because of the nature of the CEC jobs compared to the existing
employment base. ‘

*Because the CEC facility is capltal-mtenswe and has low projected operating costs, once it

is built, it will likely be operated for its lifetime. Operatxons would probably continue even
if the plant cannot cover its fixed costs since operations would cover variable costs. Thus,
property tax revenues (possibly at a reduced level) and employment for operations personnel
should still be realized.

Decontamination and Decommissioning:

Decontamination and decommissioning of the facility at the termination of operations is
projected to take approximately 7 years. Potential adverse environmental impacts would
primarily be the release of small quantities of uranium to surface water as a consequence
of decontamination operations. Releases and associated impacts are expected to be of the
same order of magnitude or less than normal operational impacts. Decommissioning would
also result in release of the facilities and land for unrestricted use, discontinuation of water
and electrical power usage, and reduction in vehicular traffic,

Depleted Uranium Tails Disposal:

Enrichment operations at the CEC will generate about 3,800 metric tons of depleted
uranium tails per year. LES proposes to store the tails onsite for up to 15 years, then ship
the tails offsite in preparation for appropriate conversion to a more stable form and
disposal. Currently, there are no conversion or disposal facilities in the U.S. for large
quantities of depleted uranium. Therefore, the NRC staff evaluated expected environmental
impacts based on plausible strategies for offsite conversion and disposal. The staff projects



that the tails will be converted from fluoride to the more stable oxide form, and disposed
of in a deep geological facility or placed in long-term storage. The staff estimates that the
environmental impacts associated with such a strategy will be small.

Environmental Justice:

The proposed site for the CEC is between two communities, Center Springs and Forest
Grove, which consist almost entirely of African-American residents. The NRC staff carefully
considered the issue of environmental justice; that is, whether the site selection process was
based on racial considerations, and whether the impacts of the CEC would have a
disproportionate adverse impact on minority and economically disadvantaged populations.
The staff found no evidence that the site selection was based on racial considerations.
Furthermore, although the persons living nearest the site are predominantly African-
American, the staff concluded that the proposed CEC will not cause any significant adverse
impacts on nearby residents or anybody else; and therefore, there will be no significant
disproportionate adverse impact.

Conclusion:

In conclusion, analysis of the potential environmental impacts associated with construction
and operation of CEC indicates that adverse impacts are small and are outweighed by the
substantial socioeconomic benefits associated with plant construction and operation.
Concurrently, NRC has completed a safety evaluation of the proposed facility
(NUREG-1491), in which the NRC staff concluded that CEC operation will be conducted
in a safe and acceptable manner. The FEIS supports licensing for LES.



FOREWORD

The information in this report will be considered by the U.S. Nuclear Regulatory
Commission staff in the review of the license application by Louisiana Energy Services, L.P.,
to construct and operate a uranium enrichment facility to be located in Claiborne Parish,
Louisiana. This report documents the potential environmental consequences of the
proposed action.
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In accordance with 10 CFR Part 51, the applicant submitted, along with its license
application (LES, 1991), an Environmental Report (ER) on January 31, 1991. This ER and
subsequent revisions (LES, 1994a), provides background material for this EIS. In
conducting the required NEPA review, NRC representatives (the staff) met with LES to
discuss items of information in the ER, to seek additional information that was needed for
an adequate assessment, and to generally ensure that the NRC thoroughly understood the
proposed project. In addition, the staff sought information from other sources to assist in
the evaluation, met with State of Louisiana and U.S. Environmental Protection Agency
(BPA) officials, and conducted a public scoping meeting to help ldentxfy the sngmﬁcant
issues to be analyzed in depth. On the basis of these and other such activities or inquiries,
the staff has made an independent assessment of the considerations specified in 10 CFR
Part 51.

That evaluation led to the issuance of a Draft Environmental Impact Statement (DEIS) by
the NMSS in November 1993. The DEIS was distributed to Federal, State, and local
governmental agencies and other interested parties for comment. A notice was published
in the Federal Register (58 FR 62148) regarding the availability of the DEIS and inviting
public comment on the document. The public comment period scheduled to end on
January 10, 1994, was extended to January 25, 1994, by a second notice in the Federal
Register (58 FR 68969).

After comments on the DEIS were received and considered, this FEIS was prepared. This

includes a discussion of the questions and comments received on the DEIS (Volume 2,

Appendix B). Further environmental considerations were made on the basis of these
comments in combination with the previous evaluation.

This FEIS was made available to the EPA, people and organizations commenting on the
DEIS, and the public.

1.2 The Applicant’s Proposal

LES has apphed to the NRC for a'license to construct and operate a faclhty to enrich
natural uranium to a maximum of 5 weight percent uranium-235 (**U) by the gas centrifuge
process at a site located in Claiborne Parish, Louisiana (LES, 1991). The facility, to be
known as Claiborne Enrichment Center (CEC), would be located approximately
8 kilometers (km) (5 miles) northeast of Homer (Figure 1.1), near-small rural communities
known as Forest Grove and Center Springs.

The plant is deSIgned to separate a feed stream containing the naturally occurring
proportions of uranium 1sotnPes into a product stream enriched in the U isotope and a
tails stream depleted in the “°U isotope. The plant desxgn capaclty is 1.5 million Separanve
Work Units (SWU) per year. At full production in a given year, the plant will receive
approximately 4,700 metric tons (4.7 million kg or 10.3 million Ibs) of feed uranium
hexafluoride (UF,), and produce 870 metric tons (870,000 kg or 1.914 million Ibs) of low-
enriched UF, and 3,800 metric tons (38 million kg or 83.6 million Ibs) of depleted UF, tails.
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1.3 Background Information

In accordance with the Solar, Wind, and Geothermal Power Production Incentives Act of
1990 revision of the Atomic Energy Act of 1954 (P.L. 101-575), the type of uranium
enrichment facility proposed by LES must be licensed in accordance with the provisions of
the Atomic Energy Act pertaining to source material and special nuclear material.
Therefore, the primary bases for review of the application are the regulations of 10 CFR
Parts 40 and 70. In addition, by Commission Order, the draft "General Design Criteria" for
uranium enrichment, published in the Advance Notice of Proposed Rulemaking (ANPR)
for 10 CFR Part 76 (NRC, 1988a), and other special standards and instructions apply with
the same force as final NRC regulations. The Commission Order specifies that for the
purpose of siting and designing a facility against accidental atmospheric releases of UF,,
health and safety criteria contained in NUREG-1391, "Chemical Toxicity of Uranium
Hexafluoride Compared to Acute Effects of Radiation," (NRC, 1991b) shall be applied. The
criteria include a limiting intake of uranium in soluble form of 10 milligrams and a limiting
exposure to hydrogen fluoride (HF) at a concentration of 25 milligrams per cubic meter for
30 minutes. Other NRC regulations which apply, according to their terms, include 10 CFR
Parts 19, 20, 21, 30, and 140. Other Federal and State requirements are identified in
Chapter 6.

LES, a Delaware limited partnership, consists of four general partners and seven limited
partners. The four general partners are Urenco Investments, Inc.; Claiborne Fuels, L. P.
(a subsidiary of Fluor Daniel, Inc.); Claiborne Energy Services, Inc. (a subsidiary of Duke
Power Company); and Graystone Corporation (a subsidiary of Northern States Power
Company). The limited partners are Louisiana Power & Light Company; BNFL
Enrichment, Ltd.; GnV; UCN Deelnemingen V. B.; Claiborne Energy Services, Inc.; Le Paz
Inc.; and Micogen Limited III, Inc.

There is opposition to the facility. The organization Citizens Against Nuclear Trash
(CANT) opposes facility licensing. A formal adjudicatory hearing by the NRC Atomic
Safety and Licensing Board (ASLB) will be held. The FEIS and the NRC staff’s Safety
Evaluatior Report (SER) (NRC, 1994), will provide the foundation of the staff input for the
ASLB proceeding. Parties in the proceeding are CANT, LES, and the NRC staff. After this
hearing is completed, the ASLB will issue its decision on LES’s license.

The staff has recently completed an SER for the CEC (NRC, 1994). This SER was
published as NUREG-1491 in January 1994. As part of the safety review for the facility,
the staff reviewed the Emergency Plan, the Fundamental Nuclear Material Control Plan,
and the Physical Security Plan. The acceptability of these plans is documented in the SER
and is not discussed in this EIS.
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1.4 Need for the Proposed Action

- Because existing world enrichment capacity is projected to be adequate to meet demand for
the foreseeable future (General Accounting Office, 1991), the need for this facility lies

- primarily in the need for an additional market competitor in the U.S,, rather than in a need
‘'to increase world or U.S. enrichment capacity. By the year 2000, the U.S. requirements for
‘enriched uranium are expected to increase slowly to 8.91 million SWUs (Table 1.1) (Energy
Resources International, 1991). Premature reactor shutdowns would affect the demand for

.enriched uranium, however, at this time it is not possible to quantify this effect. As of 1990,
the U.S. Department of Energy (DOE) supplied approximately 89 percent of the national
purchases of enriched uranium. Within the same year, Eurodif of France supplied
approximately 4 percent of U.S. purchases, while independent brokers and traders provided
the remainder. However, LES projects that by 1996, U.S. customers will have committed
to purchase only about 40 percent of their enrichment requirements for the late 1990s
through contracts with DOE (LES, 1992f). Thus, 60 percent of these requirements remains
uncommitted. Approximately 70 percent of the requlrements in 2000 are uncommitted.
Within the U.S., LES believes that termination and expiration of long-term contractual
commitments for enrichment services between DOE and commercial utilities provides an
opportunity for a competing company to successfully enter the market. Figure 1.2 shows the
projected US. requirements for enrichment services and the committed and uncommitted
portions of these services. The production from this proposed facility would represent
approximately 17 percent of the estimated U.S. requirements for enrichment services in the
year 2000. LES, as a potential domestic supplier of enrichment services, would be directly
competing with the United States Enrichment Corporation (USEC), which now operates the
DOE enrichment facilities, and with foreign suppliers.

‘There are three important reasons why CEC could be an effective competitor to the U.S.

Gaseous Diffusion Plants (GDPs) over the long-term. First, the GDPs are more than
40 years old and in need of extensive maintenance and upgrades. Second, the GDPs use
about 50 times as much electrical energy per SWU as CEC will use. Also at high
production rates, unit electric costs for the GDPs rise even further and electrical efficiency
falls. Enrichment is the largest cost component in producing nuclear fuel and electricity (for
the U.S. diffusion plants) is the largest cost component of the enrichment service. Third,
“the three coal-fired plants that supply the GDPs are in a category identified in the Clean
Air Act (CAA) Amendments of 1990 for substantial reductions in air -emissions. The
investments necessary at these plants could result in increases in the cost of power to the
GDPs. LES output could lessen U.S. reliance on these energy-intensive plants.

In 1993, the U.S. and Russia reached an agreement which provides for the U.S. to buy
-Russian low-enriched uranium (LEU) blended down from highly-enriched uranium (HEU).
- Under this May 1993 agreement, Russia will supply LEU with the equivalent of 92.1 million
SWUs over the 1994-2013 period (15.2586 million kg LEU with 6.0386 SWUs per kg)
" (Nucleonics Week, 1993). Ten percent of the LEU, or approximately 1.8 million
- SWUs/year will be supplied in the 1994-1998 period. Ninety percent of the LEU, or
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Table 1.1 World Enrichment Services Requirements, Mid-Range Projection® in
Millions of SWU (Copyright © 1991 by Energy Resources International, Inc.)

World
Western Central Excluding
Year US»®  FEurope®* FarEast Europe  Other Russia Russia  World
1993 871 1047 445 121 0.61 25.45 475 3020
1994 8.76 10.13 4.45 131 0.80 2445 529 30.74
1995 875 1027 458 118 033 25.61 509 30.70
1996 8.59 10.20 458 1.09 0.67 25.13 5.08 3021
1997 875 10.17 4.88 110 0.90 25.80 5.26 31.06
1998 875 1031 507 125 0.90 2627 529 31.56
1999 8.74 10.30 504 118 092 26.17 530 3147
2000 891 10.69 521 114 093 26.87 550 3237
2001 891 1110 524 1.46 1.04 21.74 5.60 3334
2002 891 1112 548 146 1.20 28.16 5.69 33.85
2003 899 1nzs 543 147 144 28.56 578 34.34
2004 892 11.54 561 147 136 28.90 587 34.77
2005 899 11.79 585 141 126 2930 597 3527
2006 9.10 12.01 583 141 1.26 29.61 6.06 35.67
2007 921 11.79 578 173 122 29.73 6.16 35.89
2008 933 12.49 6.12 2,04 138 3136 625 3761
2009 9.57 12.69 625 191 135 31.77 634 38.11
2010 931 12.66 623 176 126 3172 6.43 38.15
2011 997 12.62 6.46 176 147 3228 6.53 38.81
2012 10.13 12.56 6N 192 147 3279 6.62 39.41
2013 1028 12.79 6.66 239 148 33.60 6.68 4028
2014 10.44 13.06 6.78 231 1.64 4.3 6.77 41.00
2015 10.56 12.95 6.81 211 1.60 34.03 6.33 40.86
2016 10.68 1230 698 227 1.52 3425 6.90 415
2017 10.82 1283 7.10 227 165 34.57 6.96 41.63
2018 1096 B3R 699 234 165 35.06 698 42,04
2019 11.01 12.80 701 2.66 W) 35.19 7.04 2.2
2020 1108 12.68 137 275 187 35.75 7.06 4231
2021 11.19 12.95 742 2.60 179 3595 7.10 43.05
2022 11.30 1293 731 251 170 3575 7.13 4238
2023 1141 12.57 7.46 2.64 2.13 36.21 7.18 4339
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Table 1.1 World Enrichment Services Requirements, Mid-Range Projection® in
Millions of SWU (Copyrlght © 1991 by Energy Resources International, Inc,) (Continued)

_ World

Western Central Excluding
Year USY  Europe® FarEast Europe  Other Russia  Rossa  World
04 14 1243 754 2.78 227 367 708 4384
2025 12,07 1252 151 3.00 2.02 3712 7.1 4423
2026 AU 124 756 2.88 2,09 3718 707 4425
2027 1233 1186 762 272 236 3689 708 4397
2028 1233 1218 7.69 304 228 37.52 7.09 4461
2029 1239 122 7.88 3.01 225 3775 7.15 4490
2030 12.13 12.47 181 2.86 241 - 3768 721 4489

% Includes the effects of projected tails assays, nuclear plant capacity factors, and me savings.
b Does not include U.S. Government requirements of approximately 1 million SWUs per year.
€ Includes UK. requirements for the secyciing of depleted uranium arising from reprocessed Magnox fuel.

approxxmately 5.53 million SWUs per year, will be supplied in the 1999-2013 period. This
latter period coincides with the first 15 years of production from CEC. It also oomc:des with
the large uncommitted market for SWUs around the turn of the century.

In quantitative terms, the Russian LEU to be supplied during the 1999-2013 period
represents about 15 percent of projected world demand and more than 50 percent of
projected U.S. demand. The Russian LEU also represents almost half of all uncommitted
‘world demand during the period. The Russian supplies are about 3.7 times larger than the
CEC output during the coincident 15-year period. USEC will acquire the Russian LEU at
a 1994 base price of $82.10 per SWU (Nucleonics Week, 1993).

In 1992, LES acknowledged the possibility of foreign HEU-to-LEU conversions depressing
the market, but believed that its view of the need for SWUs would not be affected. In a
letter to the NRC dated April 30, 1992, LES stated that it believed that "the most likely
possibility would be that the nations involved would reserve some of this material for naval
propulsion reactors and release the rest, if at all, over a period of years in a manner so as
not to disrupt commercial producuon It has also been mentioned that such material might
be used to replace more expensive DOE GDP capacity, resulting in no net gain of marketed

production” (LES, 1992f).

The Energy Policy Act of 1992 (P.L. 102-486) stipulates that USEC should seek to minimize
the impact on domestic industries in selling the LEU. The Energy Policy Act of 1992 and
the U.S.-Russia agreement anticipate that domestic competition will exist and should not be
adversely affected by the HEU agreement.
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USEC has not explained how it will market its combined Russian and American LEU
production. Russian LEU combined with scheduled SWU output at existing U.S.
enrichment plants would oversupply the U.S. market. Implementation of the U.S.-Russia
agreement might, as LES notes, allow the U.S. to consider shutting down one of the two
currently operating GDPs.

If licensed, LES would become the only private producer of enriched uranium in the U.S.
Several utilities and others, in commenting on the DEIS, supported the addition of a
domestic source of enriched uranium to compete with USEC.

LS5 Scoping Process

In accordance with 10 CFR Part 51, NRC utilized a scoping process to identify significant
issues concerning this proposed project. On June 28, 1991, the NRC published in the
Federal Register (56 FR 29727) a Notice of Intent to prepare an Environmental Impact
Statement for the construction and operation of the proposed CEC and to conduct a scoping
process. The scoping process also included a public scoping meeting which was held in the
Homer High School cafeteria on July 30, 1991. The scoping process is summarized in a
separate report (NRC, 1991a), available in the Public Document Room in Washington, DC,
and in the Local Public Document Room in the Claiborne Parish Library in Homer,
Louisiana. The major issues raised by the commentors at the scoping meeting included
environmental consequences, socioeconomic impacts, local emergency response capabilities,
waste disposal, safety, and the roles of the NRC and State of Louisiana. Meetings have also
been held with State of Louisiana officials and EPA Region 6 officials.

1.6 Status of Actions by Federal and State Agencies

The only regulatory action required from the NRC is the licensing decision on the LES
application to construct and operate a uranium enrichment facility near Homer, Louisiana.
In addition, LES must obtain all necessary local, State, and Federal permits and licenses
prior to the initiation of various stages of construction and operation of the facility. This
includes certification under Section 401 (a)(1) of the Clean Water Act (CWA) and approval
to construct CEC in accordance with requirements of National Emissions Standards for
Hazardous Air Pollutants (NESHAPS) in 40 CFR Part 61.07. The National Pollutant
Discharge Elimination System (NPDES) application to the EPA and the waste water
discharge permit with the Louisiana Department of Environmental Quality (LDEQ)
approvals are still pending. LDEQ has recommended rerouting of Outfall 001 around
Bluegill Pond. The air emissions discharge permit application was filed on June 30, 1992,
with LDEQ and is still pending. EPA NESHAPS approval is also still pending.



2.0 PROPOSED ACTION AND ALTERNATIVES

This section describes the alternatives considered in this FEIS, including the no-action
alternative (license denial) and the proposed action to issue a license to LES for the
construction and operation of the Claiborne Enrichment Center (CEC). Alternative
uranium enrichment technologxes are discussed briefly but eliminated from further
consideration. The siting approach and activities pursued by LES are presented in order
to evaluate the reasonableness of the applicant’s approach.

2.1 No-Action

The no-action alternative is the denial of LES’s application. Under this scenario, LES
would not receive a U.S. Nuclear Regulatory Commission (NRC) license to construct and
operate the CEC, therefore the facility could not be built. As owner of the land, LES could
sell or perhaps lease the property for possible agricultural, timbering, or other industrial
uses. Under this alternative, Parish Road 39 would probably not need to be relocated.

22 Alternative Enrichment Technologies

LES proposes to use the gas centrifuge enrichment process for the CEC. However,
alternative enrichment technologies could be considered for this faclhty, such as gaseous
diffusion technology, which involves the pumping of gaseous uranium hexafluoride (UFG)
through diffusion barriers resulting in the gas exiting the barrier slightly enriched in the
isotope #°U. The gas that does not pass through the barrier is depleted in *U. The
diffusion barriers and their associated compressed gases are staged (similar to the staging
of centrifuges) to produce higher enrichments of practical value. This technology, developed
.. in the 1940s and 1950s in the U.S., was used for the enrichment plants built in the U.S..
Higher energy consumption, increased capital cost requirements, and no environmental
advantages characterize this technology The amount of electrical energy required to
produce one separative work unit (SWU) is approximately S0 times higher than the energy
required for centrifuge technology. A

Another alternative technology is laser enrichment. This advanced version of the
enrichment technology involves the generation of uranium metal vapor, which is then
exposed to light of a specific wavelength from a laser. This light selectlvely excites specific
uranium 1sotopes, allowing electrons to be stripped from the excited isotopes. As a result,
vapor-phase jons are created, which can be separated from the rest of the uranium vapor
ina magnenc field. This technology, when developed, could have both environmental and
economic advantagcs, although these advantages have not yet been proven on a commercial
basis. Also, since this technology utilizes uranium metal, one or more production facilities
would be needed to support the process. One facility would be needed to convert uranium
in yellowcake form to uranium metal which would be used as feed material, and the other
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facility would convert the enriched uranium metal into a form that could be utilized by the
fuel fabricator.

Because of the high amount of electrical energy required for gaseous diffusion and because
laser enrichment is not commercially available and would require construction of support
facilities, neither of these technologies were considered acceptable alternatives and were
thus eliminated from further consideration.

2.3 Proposed Action

The proposed action is the issuance of an NRC license to construct and operate a
1.5 million SWU/year uranium enrichment facility at the CEC near Homer, Louisiana. The
facility will be used for enriching natural UF,, containing 0.71 weight percent of U, into
a product stream containing up to 5 weight percent U and a tails stream containing 0.2 to
0.34 weight percent 2°U. LES is planning a phased construction of three identical units,
each with a capacity of approximately 0.5 million SWUs per year. This capacity is based on
operations at an availability of 100 percent or 8,760 hours per year. Approximately
4,700 metric tons of UF, will be processed annually when CEC is in full production,
generating approximately 866 metric tons of low-enriched uranium and approximately
3,830 metric tons of depleted uranium tails (DUF).

The total estimated time required to construct the CEC is 6 years. The CEC would be
constructed in three phases. Each phase would result in a 0.5 million SWU unit, with the
first unit beginning operation prior to the completion of phases 2 and 3. If licensed, LES
would receive a 30-year construction/operation license.  Decontamination and
decommissioning (D&D) of the CEC is expected to take 7 years. Direct capital cost of the
CEC is estimated to be $855 million (in 1990 dollars), exclusive of escalation, capitalized
interest, contingency, or replacement centrifuges (LES, 1992h). Decommissioning is
estimated to cost $518 million (in 1996 dollars), of which almost 94 percent is for disposition
of tails. In 1990 dollars, decommissioning is estimated to cost $409 million. The total
investment, including direct construction, interest, escalation, capitalized interest,
contingency, replacement centrifuges, decontamination, and decommissioning is estimated
at $1.6 billion (1990 dollars).

The following sections discuss LES’s site selection process, construction and operation of the
CEC, and D&D. Section 2.3.1 describes the LES site selection process; Section 2.3.2
addresses construction of the CEC; Section 2.3.3 addresses operation of the CEC; Section
2.3.4 addresses the waste management systems; and Section 2.3.5 addresses D&D of the
CEC. These sections discuss the nature of the activities associated with each phase of
facility life, the resources required for support, and the wastes that would be generated.
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23.1 The LES Site Selection Process

Thi$ section describes the process that LES utilized to choose a site for the CEC. The NRC
staff did not participate in the LES site selection | process. However, the NRC staff believes
that the approach used by LES was reasonable. The site that was ultimately selected by
LES, and for which an NRC license is sought for the construction and operation of this
proposed facility, was the LeSage site near Homer, Louisiana. Other alternative sites
considered by LES are not alternatives available to the NRC, and are therefore not
alternative actions for the purpose of this EIS.

LES followed a three-phased screening process to identify a suitable site for the CEC. The
three phases were: (1) identification of candidate regions, (2) determination of potential
areas, and (3) selection of alternative locations and sites. For each phase, LES used a set
of economic, technical, social, and environmental cntena

In the initial phase of the site selection process, LES identified key characteristics of the
proposed faclhty and the site;

« The enrichment facility is best charactenzed as a specialty chemical plant;
it takes in a particular chemical feed, processes it, and yields a product.

+ ‘The facility requires a medinm-sized site (i.e., hundreds of acres), but not
a large site (i.e., thousands of acres). Most of the land would be used as
a buffer zone, not for buildings.

« The facility requires good road access for trucks bringing in feed material

~ and shipping out product material. Feed and product are not expected to
be moved by rail or air.

» The facility requires an adequate, reliable supply of electrical power.

« The facility requires a source of workers capéble of operating the plant
efficiently and safely.

» The durability and reliability of the process is dependent on being located
in an area that exhibits minimal seismic activity '

« The facility should not be locatéd in an area that expenences severe winds -
or tornados.

+ In order to prevent damage to expeiisive equipxitent and to obviate the
need for flood-proofing of the site, the site should not be flood-prone.
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« The facility should be developed in a locale where it would be considered
an asset to the community.

23.1.1 Candidate Reglons Screening Level

For this level of evaluation, LES followed a broad approach to identify geographical regions
within the U.S. suitable for the proposed site. LES defined this phase as the coarse
screening process for regions. The siting criteria used for this coarse screening phase are
outlined below:

+ The location should be within the service district of one of the LES utility
sponsors. Siting of the facility in or near the service area of these utilities
would promote local community acceptance of the project and provide a
pool of knowledge of local and regulatory issues. Figure 2.1 identifies the
service areas of the electric utility sponsors of LES.

» The location should be near expected major feed suppliers and product
receivers. Shorter transportation distance is an important business and
environmental criterion because it contributes to cost containment,
increases the margin of safety, and reduces potential environmental
consequences. In other words, the shorter the distance for travel, the less
likely an accident would occur, and the cheaper the shipment would be.
Domestically, UF, feed is obtainable from plants in Oklahoma and linois.
(The facility in Oklahoma was shut down after the LES site selection
process was completed,) The enriched UF; may be shipped to Hanford,
Washington; Columbia, South Carolina; Wilmington, North Carolina;
Windsor, Connecticut; Lynchburg, Virginia; or Hematite, Missouri. (The
facility in Connecticut has been shut down.) Two 966-km (600-mile) radii
from both the centroid of the feed material sources and the centroid of the
product destinations were considered and are presented in Figure 2.2. The
intersection of the source boundary and the destination boundary was
defined as the most favorable transportation region.

« The likelihood of natural forces (winds and earthquakes) should be
minimal in order to reduce the cost of facility construction and operation.
For reliable operation of the centnfuge technology, an effective peak
acceleration of less than 0.49 m/s? or 0.05 gravitational acceleration (g,)
was chosen. This maximum permissible acceleration value was based on
input from the centrifuge machine manufacturer. Thus, the facility should
be located in an area having less than this g, rating. The anticipated
effective peak g, throughout the U.S. is presented in Figure 2.3.

« The facility should not be located in an area with severe storms that could
cause loss of power, flooding, and wind damage to buildings and centrifuge
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Figure 2.1 Investor-Owned Electric Utility Service Area (LES, 1994a)
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machines. Those regions of the country with peak straight-line wind speeds
less than or equal to 31 meters per second (m/s) [70 miles per hour (mph)]
were identified as being favorable areas (Figure 2.4).

» The location should have a favorable business climate exemplified by
communities with large labor pools available and States having right-to-
work laws.

+ The location should be in a region with moderate climate to ensure safety
and reliability. The movement of feed material to and product from the
enrichment facility will be via roadways. Areas with severe winter climates
are less desirable because the presence of ice and snow could disrupt the
movement of personnel and equipment and reduce the margin of

transportation safety.

Three regions were identified based on investor utility service areas: southern Minnesota,
western North Carolina and South Carolina, and northern and southern Louisiana

(Figure 2.5).

Siting in southern Louisiana was less desirable because this service district is located in an
area where there is a higher frequency of hurricanes and tornados and a greater potential
for flooding. Southern Minnesota was eliminated from further consideration for business-
related reasons and because of the severe winter weather and annual peak straight-line wind
speeds in excess of 31 m/s (70 mph). The North Carolina and South Carolina utility service
areas were removed from consideration because the effective peak acceleration of
earthquakes exceeded 0.49 m/s? (0.05 g,).

Northern Louisiana was selected as the candidate region because it possessed the most
favorable combination of environmental and business characteristics:

» Louisiana Power and Light (LP&L), an LES partner, serves areas in
northern Louisiana.

« Northern Louisiana is within the zone that is attractive for transportation
of feed and product.

« Northern Louisiana is an area of low seismic activity (i.e.,, < 0.05 g,).
Seismicity studies that include northern Louisiana indicate that the area is
one of the lowest seismic risk areas of the U.S. for near-field shocks (high
frequency of vibration) and distant events (low frequency of vibration).

» Northern Louisiana is within the zone that experiences a peak straight-line
wind speed less than or equal to 31 m/s (70 mph).
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Wind Speed = 31 meters/second (70 miles per hour)

Figure 2.4 The 70 mph (31 m/sec) Wind Speed Zone in the U.S, (LES, 1994a)
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« The state of Louisiana actively pursues new industry, and this attitude is
evidenced at all levels of government - Federal, State, and local. The
government of the State of Louisiana has adopted a number of programs
aimed at attracting new businesses into the State. Qualified new
manufacturing businesses are exempt from ad valorem taxes for 10 years.
This amounts to & savings to LES of approximately $64 million. Under the
Enterprise Zone concept, qualifying businesses can be exempted from State
and local sales taxes and may be eligible for certain tax credits. The
Freeport Law is available to reduce certain taxes or delay their payments.
Moreover, the Louisiana Department of Economic Development (DED)
pays for certain pre-employment training of workers.

» Louisiana features a warm, humid, 'subtrdpical'climate with only occasional
snowfalls, thus minimizing the possibility of weather-related interruptions
in operation. '

+ Louisiana has right-to-work laws in effect.
23.12 Candidate Communities Screening

The coarse screening process that led to choosing the northern Louisiana region was
followed by a two-phased intermediate screening process. The first phase called for
identifying communities in northern Louisiana that met the candidate region screening
criteria. The second phase focused on the selection of the final community, In the first
phase, communities in northern Louisiana that were located within 72 km (45 miles) of
Interstate 20 were solicited by LES for their interest in being the host site for a new
manufacturing facility. The Louisiana DED provided assistance in contacting appropriate
community leaders. The communities were requested to nominate potential sites for a
proposed chemical facility using the following criteria:

« The size of the site had to range from 121 to 404 hectares (300 to
1,000 acres), preferably shaped in a square configuration.

« The site had to be singularly owned and available for sale.
+ Locations with no operating oil or gas wells were preferabie.

+ Good road access to the site was de’sirablé, .

2-11



Twenty-one communities responded with offers (Figure 2.6). Each of these candidate
communities were visited for visual inspection by site selection personnel. Of these 21
communities, 12 communities were eliminated using the following screening criteria:

+ The site had to be within the LP&L service area.

« Communities with existing major industrial facilities were avoided.

« The community needed to have a strong manufacturing mentality that was
conducive to new industry.

» The site had to have stable soils not prone to subsidence.
« Properties having operating oil or gas wells were avoided.
« Flood-prone properties were avoided.

« Communities with active, cohesive leadership that would consider the plant
an asset were desired.

« Construction of the site had to be compatible with existing land use.
+ Large urban areas were avoided.

Table 2.1 illustrates the specific reasons for eliminating 12 communities. The nine
remaining candidate communities in northern Louisiana were Winnsboro, Oak Grove, Delhi,
Gibsland, Columbia, Ringgold, Arcadia, Homer, and Minden.

The second phase of the intermediate screening process involved a comparative evaluation
of the nine remaining candidate communities using the weighted score method. This
decision-making methodology defined criteria as either "musts” or "wants." If an alternative
did not meet the "must” criteria, it was eliminated. The remaining alternatives were scored
on how well they satisfy the "wants” criteria.

The "must” criteria were:

« LP&L had to be able to provide at least 22 megawatts (MW) of electrical
power using redundant feeders.

+ The site had to be located at least 32 km (20 miles) from a nuclear reactor
or other nuclear fuel facility and at least 8 km (5 miles) from a military
munitions depot or large chemical facility that makes or stores hazardous
materials.
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Table 2.1 Reasons Why Candidate Communities were Eliminated During First Phase

of the Intermediate Screening Process (LES, 1994a)

*

Community Reason for Elimination

Rayville Poor site configuration
Tallulah Unstable soils; flood-prone

. Bastrop Existing large paper mill
Ruston Academic community; not manufacturing oriented
Spring Hill Existing large paper mill
Plain Dealing Not within LP&L service area
Shreveport Urban area; high land costs
Vivian Not within LP&L service arca
Qil City Not within LP&L service arca
Armistead Not within LP&L service area; flood-prone

. Farmerville Lacks a cohesive leadership group; not manufacturing oriented

Lake Providence Unstable soils; flood-prone

The site had to be located within 72 km (45 miles) of Interstate 20.

The site had to be free of documented fault zones and have stable soil
suitable for an industrial site.

"Wants" were those criteria deemed desirable for an alternative to meet. LES site
evaluation personnel assigned a weighting factor for each "want" that ranged from 1 to 10,
depending on the factor’s relative importance. Then each community was given a score
from 1 to 10 on how well the community satisfied the "want." The community selected is
the community which had the highest total score. The "wants" or desirable criteria were:

local support conducive to operation of the facility

an active and cohesive community leadership to facilitate development of
the site

availability of technically-trainable personnel

located in an area where LES would not have to compete with other
industrial facilities for employees or community services

a livable community for the local workers
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located within a reasonable driving or commuting distance to a
metropolitan area

a community with a manufacturing mentality
minimal land cost

« located in an area where maintenance services are a]xeady available

« a site where financial incentives are offered
All nine candidate communities met the " "must” criteria. Total scores were essentially the
same for all communities with the three highest scores for the Homer, Winnsboro, and
Delhi communities, respectlvely (Table 2.2). Homer was selected because it was the
highest-rated community, with Wmnsboro as the backup.
23.13 Potential Sites Around Homer, Louisiana
Six potential sites around Homer, Louisiana were 1dent1fied for further evaluation
(Figure 2.7). These sites are hereafter referred to as the Prison site, the Emerson site, the
LeSage site, Baptist Children’s Home, the Gladney site, and the King site. Eight selection
criteria, including one "must” criterion, were used to analyze and compare these sites in a
final screening process. The eight selection criteria were:

- low flood risk (a "must” criterion); above 100-yr floodplain

» the preference of community leaders

+ condition of the State highways that access Interstate 20

» low population within a 3-km (2-mile) radius

« at a distance of at least 8 km (5 miles) from institutions such as schools,
hospitals, and nursing homes

« total cost of land

+ site having an approximate square shape

+ topography promoting efficient site drainage
The results of this comparative analysis using the weighted score method are presented in
Table 2.3. Only one of the six potential sites, Baptist Children’s Home, was eliminated for
failing to pass the "must" criterion. The three sites that had the highest total scores were

the LeSage site, the Emerson site, and the Prison site, respectively.
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Table 22 The Results of the Second Phase of the Infermediate Screening Process
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Following this phase of the fine screening process, the three highest-rated sites were
examined further to complete the selection process. In this last phase, LES performed
preliminary geotechnical investigations at the three sites and collected environmental and
site-specific characteristics information to aid in determining the preferred site thatwas most
acceptable for the LES proposed action.

The information collected was used to assess the following:

suitability of site for construction and operation
« extent of potential remedial actions needed
- grading requirements and corresponding costs
~+ electric power connection costs |
| . pre'vioﬁs land uses at the site

« proximity of the site to national and State forests, wetlands, wildhfe, and
areas of scenic, historical, or archaeological significance

« LP&L estimates
« site preparation and grading costs

+ preliminary geotechmcal evaluation results that will determine the
-suitability of the site for construction and operation

The results of the assessments were mcorporated into the analysis performed in Table 2.3
and the resulung weighted score analysis is provided in Table 2.4. All three potentlal sites
were adequate sites for accommodating the proposed facility. However, because it received
the highest total score rating, the LeSage site was proposed by LES for the construction and
operation of the CEC.

Many individuals who commented on the DEIS noted that the proposed CEC site is
adjacent to two minority communities., Some commentors alleged that LES deliberately
chose the site for this reason. The NRC acknowledges that the proposed site is near two
minority communities, however, the staff found no evidence to support the a.llegauon that
LES chose the site for this reason. -Further discussion of environmental Jusnce is included
‘in Section 4.2.1.74. Although other criteria and methods could be used in a selection
process, the NRC. staff concludes that .the LES approach for selecting the site was
reasonable.
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Table 2.4 Weighted Score Analysis of Three Preferred Sites Near
Homer Community During the Final Screening Process

(LES, 1994a)
Site
Prison Slte Emerson Site LeSage Site ,
Criterlon Weight Weighted Weighted Weighted ;
Score  Seors” | Scors  Score’ | Score  Scors®
Above 100-Year Floodplain Must Yes Yes Yes "
Preferences of Community Leaders 10 10 100 9 9 9 90 ;
Property Contamination Mitigation 8 8 64 8 4 10 80
Preliminary Environmental Survey 8 9 72 10 80 10 80 __y
Good State Highway Access ] 8 64 10 80 10 80 :
Low Adjacent Population 8 10 80 7 56 9 72
Distance from Institutions 8 5 40 8 o4 10 80
Cost of Land 5 10 50 8 40 9 45
Cost of Providing Electricity s 10 50 6 30 7 kU
Sitework and Grading Costs L 6 30 9 45 10 50
Preliminary Geomhnlca; Evaluation 5 7 35 10 50 10 50
Site Shape 4 8 2 10 40 10 40
Topography of Site 4 3 12 8 32 10 40
TOTAL SCORE . 629 n 742
Comments - Ravins/wetland Good layout close to |  Good flat spot in
down middle of site highway middle of site
along road

*Weighted score = Weight x Score

2.3.2 Site Preparation and Construction

The construction of the CEC will take place over 6 years and the facility will be fully
operational in 7 years. The construction activities have been categorized into the areas of
site development, facility construction, and utility acquisition. During the construction
phase, LES plans to employ mitigating measures to minimize noise, air, and water pollution
(LES, 1994a).
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23.2.1 Site Developmeni

Site development for the CEC involves the clearing of small trees and brush in the area of
the facility, and the movement of soils(cutting, filling, and grading) to prepare a suitable
surface for the CEC and its foundations. This site development, which will modify the local
topography and influence future runoff from the site, will involve the use of earthmoving
equipment.

The CEC site is approximately 179 hectares (442 acres), but only about 28 hectares
(70 acres) of recently cleared, mixed regrowth pine and hardwood forest land will be directly
affected by the construction activities. This area, which will be cleared and graded will
constitute the "controlled access area." The controlled access area is defined in NRC
regulations, 10 CFR Part 73, as the area that is clearly demarcated, has controlled access,
and affords isolation of the material or persons within it. The area where the buildings are
to be constructed will be leveled to an elevation of about 99 meters (m) [325 feet (ft)] above
mean sea level (MSL). In addition, the area will be graded so that all of the area under
construction will be drained to the Hold-Up Basin, which will be located Just upstream of
Bluegill Pond (Figure 2.8). The Hold-Up Basin will trap suspended material in the surface
water runoff during constmctlon

Also associated with site development, Parish Road 39, which connects the neighboring
communities of Forest Grove and Center Springs, will be rerouted to pass to the west of the
plant area. LES has indicated that this relocation will be performed by the Claiborne Parish
Police Jury (LES, 1994a). Approximately 5.7 hectares (14 acres) of timberland will be used
to relocate this road. The existing Parish Road 39 will not be closed until the relocated
road is fully constructed and open. This action will not lead to relocation of residents or
communities.

Figure 2.8 shows the area that will be cleared during the construction phase and the location
of the Hold-Up Basin. It also shows the planned location of the new Parish Road 39.

The site earthwork will occur over a 5- or 6-month period. Up to 21 pieces of earthmoving
or earthworking equipment and S pieces of support equipment may be used during this
timeframe (LES, 1994a).

The amount of material to be removed (cut) from locations on the site is very close to the
amount of material that must be added (fnlled) to other areas of the site. The estimated
amount of material to bc cut is 310, 409 m?® (406,000 yds®), while the estimated amount of
fill material is 327,229 m® (428,000 yds?). Addltlonal fill will be secured from offsite sources.

The number of construction and operating personnel needed during the early years of the
project has been estimated by LES and is presented in Table 2.5.
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Table 2.5 Projected Personnel Requirements During Construction
and Operation of the CEC (LES, 1994a)

Average .
Number of Average Number Total
Construction of Operations Number of
Personnel Personnel Personnel
Year Required Required Required
1 25 0 25
2 150 10 160
3 300 120 420
4 400 145 545
5 250 180 430
6 80 180 260
7 0 180 180

" Environmental protective measures to be taken durmg the constructlon phase (LES, 1994a)
include the following:

» Noise reduction measures will be implemented, such as using muffiers on
construction equipment, using tree-lined fringes, and performing
construction activities only during daylight hours.

« Erosion and slumping will be minimized by developing and following a soil
and erosion control plan. This plan will involve the use of internal and
external diversions, incremental clearing, temporary and permanent
grassing, mulching and matting, silt fences, sediment traps, and check
dams. ,

« Spills of hazardous materials will be minimized by developing and
implementing a Spill Prevention and Contro! Plan that will identify
sources, locations, and quantities of potential spills, and response plans for
potential spills. The Plan will identify specific individuals responsible for

~ both implementing the plan and dealing with regulatory authorities.

« Dust generation will be minimized through a combination of measures that
are applicable to specific construction situations, such as wetting dirt roads
and cleared and graded areas and spreading construction areas with water,
using containment methods for sandblasting or similar operations, covering
truck bodies when transporting potentially dusty material, promptly
removing dirt or other dusting material from paved roads, and promptly
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re-vegetating or covering bare areas once earthmoving activities have been
completed.

« Chemical contamination potential will be minimized since LES does not
plan to use herbicides, growth retardants, or chemical sprays during
clearing operations,

2.3.2.2 Plant Design and Layout

The CEC will be designed and constructed to consider site-specific factors and to meet the
design criteria specified in the NRC regulations for uranium facilities (10 CFR Part 76)
advance notice of proposed rulemaking (NRC, 1988a). These criteria include the
characteristics of Design Basis natural phenomena events. The CEC is designed to minimize
impact to buildings from rainfall; cyclonic wind storms, such as tornados and hurricanes;
lightning; and seismic events.

Construction of the buildings at the CEC is scheduled to begin in parallel with site
preparation. LES has stated that construction precautions will be instituted to minimize
environmental impacts (LES, 1994a). The major buildings to be located at the CEC are:
the Separations Building, where uranium will be converted to liquid and gaseous forms,
enriched, and then recovered to solid form; and the auxiliary buildings where uranium will
not be handled in gaseous or liquid forms (Figure 2.9). The Separations Building is
designed to withstand the following Design Basis Tornado:

« Design Wind Speed (gust) 210 km/hr
« Design Wind Speed (fastest-mile) 180 km/hr
+ Radius of Damaging Winds 70 m
 Atmospheric Pressure Change 1915 Pa

+ Atmospheric Pressure Rate 958 Pa/sec

None of the auxiliary structures are designed to withstand these parameters since failure of
these structures will not jeopardxze CEC operatxonal safety. The CEC buildings incorporate
Standard Building Code precautions to protect against lightning. The CEC area averages
2.1 lightning flashes/km? annually.

The Separations Building is designed to withstand the Design Basis Earthquake. The
Design Basis Earthquake for the CEC site and vicinity has a peak bedrock horizontal
acceleration of 0.45 m/s? (0.046 g,) and a peak vertical acceleration of 0.32 m/s? (0.033 g,).

The gaseous effluent vent stacks will be 36.6 m (120 ft) in height and are designed to
withstand the wind and differential pressure effects of the Design Basis Tornado and the
Design Basis Earthquake. In addition, the Switch Yard is located away from the
Separations Building to eliminate potential serious impacts as a result of any failure.
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A floor plan of the Separations Building is given in Figure 2.10. The Separations Building

will comprise the following areas:

The centrifuges and the actual enrichment process will be located in the
Cascade Halls. There will be two assay units per Plant Unit, and seven
cascades per assay unit. Each Cascade Hall will house a single assay unit.

Waste will be collected and treated, equipment will be decontaminated,
laboratory analysis will be performed, and health physics services will be
housed all in the Technical Services Area (TSA).

All uranium will enter and exit the building through the Cylinder Handling
Area, which will be located in the southeast corner of the Separations
Building. Within the area, measuring about 39.6 m by 16.5 m (130 ft by
54 ft), an overhead crane will position feed cylinders onto a rail
transporter, put them in temporary storage, or place them on a weigh
station.

The UF, Handling Areas are where: 1) the natural UF, will be cold
purified, heated to a liquid and hot purified, vaporized, and fed into the
centrifuge enrichment cascades; 2) the enriched uraninm will be withdrawn
from the cascades and desublimed (converted from the gaseous state to
the solid state); 3) the depleted uranium will be withdrawn from the
cascades and desublimed and the contingency dump system will be
maintained; and 4) the product UF, will be sampled.

The Auxiliary Areas will be located on the south end of each Plant Unit.
Bach Auxiliary Area will contain the plant cooling water system, the
machine cooling water system, the spray cooling water system, the hot
refrigerant system, and the cold refrigerant system.

The Electrical Distribution and Heating, Ventilation, and Air Conditioning
(HVAC) Equipment Areas will be located between the Cascade Halls and
the UF; Handling Areas. The electrical distribution and management
equipment will be located on the ground level, and the HVAC equipment
will be located on the second level.

The Product Blending Facility will be located in the common area of the
Separations Building and will measure approximately 21.3 m by 27.4 m
(70 ft by 90 ft). This area will be used to blend the contents of two
cylinders to adjust the 2°U content.

The Utility Area will be located near the southeast corner of the building
between the Cylinder Handling Area and the Auxiliary Area supporting

2-26



Figure removed under 10 CFR 2.390.



Plant Unit 1, and will contain storage vessels for demineralized water, the
refrigerant supply system, the plant and instrument air system, the hot
water system, and part of the gaseous effluent vent system.

The Separations Building will be about 141 m by 229 m (463 ft by 751 ft) and about 13.7 m
(45 ft) high. The building will be constructed of precast/prestressed concrete columns and
beams. Poured-in-place concrete toppings will be used on the roof surfaces. The roof over
the Cascade Halls will have a 5-centimeters (cm) (2-in) concrete topping, while the roof
over the Cylinder Handling Area, the Utility Area, and the Product Blending Area will have
a total roof thickness of 16.5 cm (6.5 in) of concrete. The roof over the TSA will be topped
with 5 cm (2 in) of concrete.

The external walls of the Separations Building, with the exception of the TSA, will be solid
precast/prestressed concrete panels that are 20 cm (8 in) thick. The two external walls of
the TSA will be precast/prestressed concrete panels 15 cm (6 in) thick.

The structural steel to be used in the Separations Building will be fabricated and erected
in accordance with the American Institute of Steel Construction Code of Standard Practice.
The weldmg of this steel will be performed by welders who are certified according to the
requirements of the American Welding Society Structural Welding Code and who use
procedures qualified in accordance with the same code. The reinforced concrete structures
are designed to meet the requirements of the American Concrete Institute, Building Code

Requirements for Reinforced Concrete, ACI-318-89.
The auxiliary buildings to be located at the CEC include the following:

» The Centrifuge Assembly Building will be located north of the Separations
Building and is where centrifuges will be assembled and mechanically
tested prior to installation in the Cascade Halls inside the Separations
Building. -

+ The Cylinder Receipt and Dispatch Building is where empty cylinders will
be received and tested and where full cylinders containing either feed,
product, or tails will be inspected, weighed, and then dispatched to
processing, customers, or storage. The Cylinder Receipt and Dispatch
Building will measure approximately 30.5 m by 15.3 m by 10 m (100 ft by
50 ft by 33 ft) high. The building will have a braced-steel frame enclosed
with insulated metal siding.

« The Office Building and Security Station will house both the facility office
staff and the security staff. The office portion of the Office Building and
Security Station will be about 30.5 m by 38 m by 7.6 m (100 ft by 125 ft by
25 ft) high, while the security portion of the building will be about 7.6 m
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by 10.7 m by 3.7 m (25 ft by 35 ft by 12 ft) high. The building will be a
steel-framed structure with parapet walls.

« 'The Standby Diesel Generator Building will contain two diesel generators
that will provide emergency backup power to the CEC and to the
- associated day tanks, switch gear, and control panels. The building will be
- approximately 22.8 m by 12.2 m by 7.6 m (75 ft by 40 ft by 25 ft) high.
The building will be constructed of precast concrete panels and will have

a roof constructed of concrete T-bcams

. The Pump House will be located between the two proposed water wells.
It will measure about 14 m by 11.9 m by 3.7 m (46 ft by 39 ft by 12 ft) high
and it will contain pumps for supplying firefighting water and potable’
water, as well as a water treatment system.

~ « The Sewage Treatment Plant will be located in the southeast corner of the
site. It will be used to treat the facility’s wastewater and then discharge it
through the NPDES outfall.

These auxiliary buildings are designed to meet the requirements of the Southern Building
Code Congress International, Inc., S_tgggg_d_&m;h_ng_g‘gl_e.

Construction of the buildings at the CEC is expected to start in 1995. Construction
equipment and materials will arrive at the site by truck. During the peak construction
phase, the applicant has estimated that daily traffic will consist of the following:

« five 10 ten trips to obtain construction materials (wood, concrete, structural
and sheet mctals piping, etc.)

« five to ten frips of supphes (paint, oil, fuels, cleaners, valves, hoses,
conduits, pipes, wire, cable, etc.)

* two to three trips of tools and equipment (welders, chain hoists, scaffolds,
drills, wrenches, ladders, etc.)

+ five to ten trips,pf concrete trucks during periods of concrete placing

-« five to ten trips of light duty trucks (vendors)
In addition, during the peak construction phase (1997 - 1998) it is expected that 300 to 400
private automobiles owned by construction workers will access the site and 145 operatlonal

personnel will drive to the site. Most of the traffic will be commg toward the site in the
morning (between S a.m. and 7 a.m.) and going away from the site in the evening (between
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4 p.m. and 6 p.m.). Traffic patterns to and from the site are expected to be equally
distributed east and west on Highway 9.

2.3.2.3 Utility Acquisition

Two major utilities are required to operate the CEC: electricity and water. Twenty-two
MVA of electricity will be required primarily to operate the centrifuges, uranium gas
compressors, cylinder heaters, refrigerant compressors, and water pumps. LP&L will run
two 115-kilovolt (kV) overhead power lines into the site. The first will come from a
substation located near Haynesville, approximately 19 km (12 miles) northwest of the CEC,
and the second will come from a substation located near Bernice, approximately 27 km
(17 miles) east of the CEC. The right-of-way areas for the Haynesville power line and the
Bernice- power line are estimated to be approximately 58 hectares (143 acres) and
86 hectares (212 acres), respectively.

Water will be supplied to the site and will be used for drinking, plant and machine cooling,
and firefighting. Water will be supplied by two wells planned to be drilled into the Sparta
Aquifer. Only one well will be operated at a time during normal operations, but both wells
can be operated simultaneously, if necessary.

2.3.24 Resource Requirements and Waste Generation

In addition to the equipment and shipments that will be associated with the construction of
the CEC, some resources will be used and waste will be generated.

During construction, a variety of materials and resources will be used. Estimated quantities
of several of these resources are listed in Table 2.6.

Table 2.6 Estimated Quantities of Resources Used
During Construction (LES, 1994a)

Estimated Quantity Used
Resource During Construction
Water 2,271,247 liters (600,000 gallons)
Concrete 30,582 m (40,000 yds3)
Steel 4,535,000 kg (5,000 tons)
Aluminum 4,535,000 kg (5,000 tons)
Fuel, Gasoline 567,812 liters (150,000 gallons)
Fuel, Diesel 681,374 liters (180,000 gallons)
Oil 7,571 liters (2,000 gallons)
Fill Soil 17,000 m3 (22,000 yds*)
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Wastes expected to be generated during construction will consist of nonhazardous materials
such as scrap lumber, paper, and packing material. These wastes will be disposed ofisite
" in an approved manner in a landfill. Construction activities are estimated to generate an
. average of 3,058 m® (4,000 yds®) noncompacted, conventional waste annually, Table 2.7
presents estimated amounts of hazardous waste that may be generated during construction
activities which include moving dirt, operation of heavy equipment, and installing buildings
and equipment. Sources of this type of waste are paints, solvents, batteries, mercury vapor
lights, and pesticides.

Text removed under 10 CFR 2.300.

Management and disposal of these wastes will be handled by a staff of two people who are
professionally trained to identify, store, and transport wastes; are audit vendors; conduct spill
cleanup; maintain inventories; prepare annual reports; and interface with State regulatory
agencies. LES will dispose of hazardous waste in accordance with State and Federal
requirements (LES, 1994a). '

233 Description of Operation

The CEC will produce various grades of low-enriched uraninm (ranging up to 5 weight
percent *°U) using the gas centrifuge process.. The CEC will convert natural uranium
hexafluoride (UF,) feed (0.71 weight percent 2°U) into enriched uranium product (2 to
5 weight percent and depleted wranium tails (nominally 0.2 to 0.3 weight percent

In simple terms, the gas centrifuge process involves the transfer of gaseous UF, under
vacuum (except for the short distance where it is pressurized within the autoclave) from a
feed cylinder, through the centrifuge cascades where the enrichment occurs, and into
product and tail cylinders. The feed cylinders containing natural uranium in the form of
solid UF‘ are heated to pruduoe gas. Vacuum pumps are used to move the enriched
uranium and depleted uranium through the centrifuge cascades and into the product and
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tail cylinders, as appropriate, where the product and tails are allowed to cool to form solid
UF,

The major steps in the operation of the CEC are: feed receipt and storage, feed
purification and vaporization, enrichment, product and tails removal, product blending,
product storage and shipping, and tails storage. A flow diagram depicting the uranium
enrichment process is presented in Figure 2.11.

As shown in Figure 2.10, the Separations Building will have three Plant Units. Each Plant
Unit will house feed, enrichment, and product and tails withdrawal processes, and will
contain the unit’s process heating and cooling equipment. Each Plant Unit will be able to
operate independently of the other two Plant Units, while interconnections between Plant
Units will provide redundancy. Blending, sampling, waste management, and laboratory
equipment support all three Plant Units. Within each Plant Unit, the enrichment function
is divided into cascades and assay umits. A cascade is an arrangement of multiple
centrifuges which can provide a selected U product assay. A cascade comprises
approximately 1,000 centrifuges. Seven cascades are grouped into an assay unit and two
assay units are located in each Plant Unit. Thus, the CEC will comprise 3 Plant Units,
6 assay units, and 42 cascades; and will contain a total of approximately 40,000 centrifuges.

In addition to the process steps, the Centrifuge Assembly Building (CAB) is also briefly
discussed.

23.3.1 Feed Receipt and Storage

The CEC will receive solid UF, containing approximately 0,71 weight percent 2*U under
partial vacuum in 122-cm (48-in.) diameter carbon-steel cylinders. The feed cylinders will
contain up to 12,512 kg (27,560 Ibs) of UF, and are constructed in accordance with
ANSI-N14.1, an internationally-accepted standard for the design, fabrication, and testing of
cylinders used to transport and store UF,. Feed cylinders will be delivered by truck to the
Cylinder Receipt and Dispatch Building, where they will be unloaded by a 23-metric ton
(25-ton) crane, inspected, and weighed. After the integrity and physical inventory of each
cylinder has been verified, a mobile transporter will move individual cylinders to the Product
and Feed Storage Area for temporary storage. This storage area will hold approximately
187 feed cylinders, which is equivalent to a 6-month supply of feed. Feed cylinders will be
stored at ambient temperatures on concrete blocks and will be spaced one every 12.3 m?
(132 £t%). The CEC will be equipped with an unloading dock, crane; pressure testing station,
cylinder evacuation station, and a 23-metric ton overhead traveling crane for loading and
unloading road vehicles. An office will be provided for checking the identity of cylinders
and for processing supporting documentation.

When feed material is required in the Separations Building, a mobile transporter will move
feed cylinders from the Product and Feed Storage Area to the Separations Building. A
cylinder containing UF, will be transported only when the feed is in solid state and at
temperatures below 53.9° C (129° F).
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23.3.2 Feed Purification and Vaporization

In the Separations Building, a crane will place the cylinder on a cradle and load the cylinder
and the cradle onto a rail transporter. The rail transporter will travel the length of the
Separations Building on rails and deliver the cylinder and cradle to a feed autoclave. An
autoclave is a horizontally-mounted, cyhndncal vessel, fitted with a door and internal piping,
which is used to heat, liquify, and vaporize UF,. Internal autoclave piping will connect the
cylinder to the balance of the enrichment system. Each autoclave will be provided with
process control and safety protection systems which monitor and control cylinder and
autoclave temperature and pressure. Each feed autoclave will be equipped with a weighing
system that allows continuous monitoring of the quantity of UF, contained in the cylinder.

Feed cylinders will be placed in autoclaves for UF; purification and feed gas generation.
Before the UF; is introduced into the Enrichment System, the UF, must be purified by
venting the cylinders to remove light gases such as oxygen, nitrogen, and hydrogen fluoride
(HF). This will be accomplished in two purification steps. The initial step is called cold
purification and will involve venting the cylinder while the UFg is solid (ambient
temperature). During cold purification, the feed autoclave door will be left open to
automatically disable the feed autoclave heater and prevent inadvertent heating of the
cylinder. The vented light gases will pass through a desublimer and chemical traps to
remove uranium and HF before being released to the Gaseous Effluent Vent System
(GEVS). The desublimer will be a steel tube in which UF; is condensed from the vapor
state to the solid state or vaponzed from the solid state to the vapor state. The change of
phases is produced by passing cold or hot heat transfer fluid through coils wrapped around
the desublimer tube. This purification process is repeated until the desired punty is
achieved. The GEVS will provide final assurance of contaminant control by filtering the
vent gases through HEPA and activated carbon filters before releasing the gas to the
atmosphere. '

The second step is called hot purification and will involve heating the UF, cylmder until the
contents have been hquefied The UF, will be liquified by heating the exterior of the feed
cylinder with hot air within the autoclave. The temperature of air will be controlled to
maintain specific cylinder pressure as the UF; liquifies. The cylinder again will be vented
to the desublimer to remove light gas contaminants which may have been trapped in the
solid UF,. Typically, only one hot purification cycle is performed for each cylinder. Once
the desired purity has been reached, the feed cylinder vent valve will be closed and the
cylinder will be maintained in a standby mode with the UF; still in the liquid state.

After feed purification, a valve in the line from the cylinder to the cascade will be opened
and gaseous UF, will flow from the cylinder to the cascade. The UF, feed cylinder
temperature and pressure will be controlled during the feed cycle. The UF, gas will be
above atmospheric pressure when it leaves the cylinder, but will be passed through a motor-
operated pressure reduction valve located inside the autoclave. UF pressure will be
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subatmospheric in the feed lines outside of the autoclave. When the contents of the feed
cylinder are nearly removed, another feed cylinder inside another autoclave will be brought
online to supplement the decreasing flow of UF, from the original feed cylinder, thereby
maintaining a continuous feed flow to the Enrichment System.

When the feed cylinder is almost empty, it will be isolated from the feed header. The
cylinder will then be vented to the purification desublimer to evacuate as much residual UF
(cylinder heel) as possible. After removal of the residual UFg, the cylinder will be allowed
to cool.

When the desublimer reaches its UF, operational fill limit, it will be heated by freon
supplied by a hot refrigerant system to sublime the trapped UF, for gaseous transfer and
collection in a feed purification cylinder. The gaseous UF, recovered will be desublimed
by spraying the cylinder with cool water at 4 °C (39 °F). Cooling water will bé supplied by
a spray cooling water system.

2333 Enrichment

The Enrichment System will receive natural UF; (i.e., 0.71 weight percent 2°U) from the
feed system and separate it into the product and tails streams using the centrifuge process.
It will furnish product streams ranging %'to 5.0 weight percent 2°U and tails streams
ranging from 0.20 to 0.34 weight percent “°U. '

In each of the three CEC Plant Units, UF, will be fed at subatmospheric pressure from the
feed autoclaves through feed headers to two assay units, each consisting of seven centrifuge
cascades. UF, will be fed into each centrifuge near its axis. Centrifugal force will cause the
heavier 22U isotope to move toward the wall of the centrifuge, which will effectively
increase the 2°U concentration near the center. A counter current flow produced by an

- axial temperature gradient will help move the enriched gas fraction to the Product Take-Off
System tube. A control valve will regulate the flow of the product, thus ensuring a proper
leve! of enrichment.

The nominal separative work capacity of the CEC is 1.5 million SWU per year. At this
limiting level of separative work, the CEC may produce 2 given quantity ozfg)rodnct UF, at
low #°U enrichment or a lesser quantity of product UF, at a higher 2°U enrichment.
Nominal flow rates for the low (maximum flow) enrichment case are presented in Table 2.8.

2334 Product and Tails Removal
Product Removal
Enriched gaseous UF, will be continuously withdrawn from the Enrichment System by the

Product Take-Off System and transferred to product cylinders in the UF, Handling Area.
A train of vacuum pumps, installed in two stages, will control the withdrawal of the UF;
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Table 2.8 Maximum Nominal Continuous Flow Rates (LES, 1994a)

Plant Unit 1 Plant Unit 2 Plant Unit 3
Assay Unit A B C D E F
Product assay, wt% 20 25 25 25 25 25
Feed, kg/he ) 135 117 117 117 117 117
Product, kg/hr 30 20 20 20 20 20
Tails, kg/hr 105 97 97 97 97 97

product from the Enrichment System. The first stage will compress the gaseous enriched
UF; from the centrifuge cascade primary pipe headers through a secondary pipe header.
The second stage will compress the gaseous UF from the secondary pipe through a tertiary
pipe header. The compressed gas will then be transferred to product cylinders where it is
desublimed (solidified) by indirect air cooling. In each of these process steps, UF, gas
pressure remains subatmospheric.

A set of five product cylinder stations will be dedicated to each assay unit to receive the
enriched UF; product, but only three cylinder stations will be used at one time. The piping
between the second stage vacuum pump and the cylinder stations will be heat traced to
prevent blockage due to UF, desublimation. Valves located on the pipes will be enclosed
in hot boxes to negate blockage.

Each product cylinder (30B type cylinder) has a maximum UF capacity of 2,282 kg
(5,020 Ibs). Cylinder weight and pressure will be continuously measured during the take-off
process by on-line instrumentation systems. Light gases which enter the Enrichment System
concentrate at the product removal station. The product cylinder will be periodically vented
though a desublimer-vent gas trap system to remove the light gases from the product
cylinder.

Tails Removal

The Tails Take-Off System will provide continuous withdrawal of depleted UF, from the
Enrichment System. The tails streams will be transferred to the UF; Handling Area by two
stages of vacuum pumps. In the UF; Handling Area, the tails will be desublimed into
122-cm (48-inch) diameter cylinders, and then water cooled. The Tails Take-Off System will
rarely produce gaseous effluents; however, any effluents (light gas impurities) will be
transferred to the Feed Purification Subsystem for processing, then out to the GEVS.
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Cascade Dump Systems

A secondary function of the Product and Tails Take-Off Systems will be to provide a rapid
means of evacuation of UF, from the centrifuge cascades to avoid damage to the centrifuges
produced from abnormal operating conditions, such as high or low temperature, high
pressure, or loss of drive to the centrifuges.

Dumping of a cascade to the Product or Tails Take-Off Systems will be effected through by-
passing the cascade terminal control valve, allowing elevated flow rates of UF, to the
product or tails cylinders. In the event of loss of electrical power or instrument air, dumping
of the cascades to the Product or Tails Take-Off Systems will not be possible. In this case,
the contents of the cascades may be routed to the Contingency Dump System through
vacuum pumps operated from an Uninterruptable Power System (UPS). The Contingency
Dump System will be comprised of multiple trains of NaF adsorbent beds, surge vessels, and
vacuum pumps. One train of contingency dump equipment will be provided for each
cascade. When the cascade gas is vented through this system, UF will be bound to the NaF
adsorbent, and the remaining light gases will be released to the GEVS.

2.33.5 Product Blending

The Product Blending System will provide the means by which the contents of two product
cylinders can be mixed to give a final product of the desired 2°U enrichment. The system
will consist of two autoclaves containing the donor product cylinders selected for blending,
plus five receiver stations that house receiver cylinders. Four of the five cylinders will blend
products, while the fifth will receive the heels from the donor cylinders and the contents
from the desublimer. o

Blending will be achieved by melting and vaporizing the UF; in two donor autoclaves, then

transferring the desired amount of each assay to air-cooled receiver cylinders. Mass

measurements will be used to achieve the desired mixture. Unblended heels will be

collected in a heels cylinder. This process will yield intermittent radioactive gaseous effluent
streams that will be filtered and vented through the GEVS.

2.3.3.6 Product Storage and Shipping System

The Product Storage and Shipping System will serve as a storage area for the sampled and
blended product cylinders. The Product Storage and Shipping System will consist of the
storage area with reinforced chocks for holding cylinders, mobile cylinder transporters, and
a shipping dock in the Cylinder Receipt and Dispatch Building. A scale and crane will be
located in this building. The product cylinders will be.stored on chocks in the outdoor
storage area. Cylinders will not be stacked, and adequate clearance will be provided for
mobile carrier access. A cylinder will be retrieved from storage with a mobile cylinder
" transporter and then conveyed to the shipping dock where it will be weighed. An overhead
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crane will load the cylinder onto a truck for shipping. No effluents of any kind - solid,
liquid, or gas - will normally arise from this area.

2.3.3.7 Tails Storage

Tails cylinders, containing solid UF under vacuum, will be carried via mobile transporter
to the Tails Storage Area (TSA) (Figure 2-9). This vutdoor storage area will be located
south of the Separations Building and will provide spacing of 12 m* (129 f%) per cylinder.
The cylinders will be supported by reinforced hardstand chocks. The cylinders will not be
stacked and will be adequately spaced for loading and unloading needs.

2.33.8 Centrifuge Assembly

The Centrifuge Assembly Building (CAB) will be used to assemble, inspect, and
mechanically test the centrifuges prior to installation in the Cascade Halls of the Separations
Building, The CAB is divided into three specific areas: the storage area, the assembly area,
and the building office area.

The storage area will be used to receive centrifuge parts. Delivery of these materials will
be by truck, with the components stored inside standard land/sea containers. Once on the
unloading platform, a 9-metric ton crane will unload the materials from the land/sea
containers. The containers will then be stored in designated areas of the storage area.
Cleanliness in the assembly area will be controlled by passing the containers through
airlocks.

The assembly area will be used for final assembly, testing, and inspection of the centrifuges.
The centrifuges will be assembled using six workstations and a central work pit. Once
assembly is completed, the centrifuges will be transported through an airlock corridor to the
Separations Building.

The building office area will be used to contain the main personnel entrances to the
building as well as entrances to the assembly storage and assembly workshop. Also included
in the building office area will be basic office space, a conference room, a break room, a
storage room, and a change room. The change room will provide an area where occupants
can dress in protective clothing, as required.

2339 Transportation of Feed and Product Materials

Feed and product materials will be transported to and from the CEC by truck. The feed
and product will be transported to the CEC in 48X or 48Y type cylinders that are loaded
to a maximum weight of 12,501 kg (27,560 Ibs) and carried two at a time on a flatbed truck.
There will be approximately 187 feed cylinder shipments or 374 feed cylinders each year.
The shipments are expected to come primarily from Metropolis, Illinois, which is about
800 km (500 miles) from the LeSage site.
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The product material of the CEC will be transported in 30B type cylinders. A flatbed truck
will transport two product cylinders at a time from the site to fuel fabrication facilities
(LES, 1994a). Bach product cylinder will hold as much as 2,280 kg (5,020 Ibs).
Approximately 380 product cylinders are expected to be shipped from the CEC each year
after full-scale operations are underway. The locations expected to receive the enriched
- uranium product are the commercial fuel fabrication facilities in the U.S. that are located
in Richland, Washington [3,380 km (2,100 miles)}; Columbia, South Carolina [1,300 km (800
miles)); Wilmington, North Carolina [1,600 km (1,000 miles)}; Lynchburg, Virginia [1,800
km (1,100 miles)); and Hematite, Missouri [900 km (560 miles})].

It is expected that approximately 107 metric tons of UF, feed and product will be
transported weekly in specially designed and fabricated cylinders.

In addition to the uranium shipments to and from the CEC, there will be some
transportation of other materials to the CEC to support the processing operations.

2.3.3.10 Decontamination System

The Decontamination System is designed to remove radioactive contamination from
materials and equipment for reuse. All decontamination processes will be performed in the
Decontamination Workshop of the TSA. Equipment disassembly may generate Fomblin Oil,
hydrocarbon oil, freon, and contaminated solids. Components will also be degreased as
necessary. The Vapor Recov- | "'tem servec degreaser units using Freon R-113, and
solvent distillation will be prov- 4 to minimize Freon R-113 releases and solvent use.
Solvent residues will be collected and transferred to the quuxd Waste Dlsposal (LWD)
system. Decontamination will be accomplished manually or by immersion into a citric acid
bath. Also, CEC will have a Contaminated Laundry System to collect, clean, dry, and
inspect clothing and materials used in the Radiation Control Zones (RCZs). Wastewater
from the washer will be transferred to the LWD System. The dryer in the Contaminated
Laundry System will be vented to the TSA HVAC System ductwork.

2.3.3.11 Utilization of Resources

In addition to uranium, the following resources will be utilized: electric power to operate
the centrifuges; water that will be used for potable water supplies, cooling water makeup,
and the Fire Protection System; nitrogen that will be used for purging and venting the
various lines before UF; is added; and diesel fuel that will be used, when necessary, to
power a standby diesel generator. Other chemicals will also be required to increase the
enrichment process efficiency and to decontaminate tools and equipment.

-Electricity. Electricity will be supplied to the CEC by two 115-kV overhead distribution
lines coming from the LP&L grid system. The CEC will function at a peak operating load
of 22 MVA when at full capacity. The average annual energy consumption for the plant is
estimated to be approximately 17 million kilowatt hours.
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Water. A well water system, designed with redundancy, will supply the utility and potable
water system. Water will be treated and stored. To protect against contamination, the
potable water system will be segregated from utility water using backflow preventers. It is
estimated that CEC will use an average of between 27 and 38 m® of water daily.

Nitrogen. Nitrogen will be used for purging, blanketing, and drying vessels and lines in the
CEC to make sure that uranium does not react with tramp moisture in the system and get
deposited on surfaces. Nitrogen will be stored onsite in a 38-m* (10,000-gallon) cryogenic
(low temperature) storage tank.

Diesel Fuel. Diesel fuel will be used to power two standby diesel generators in the event
of a power outage at the CEC. Bach diesel engine will be able to produce approximately
1.5 MW of electrical power. Diesel fuel will be stored onsite in two 38-m* (10,000-gallon)
aboveground tanks.

Sodium Hydroxide. Sodium hydroxide (NaOH) will be used to adjust the pH of the
wastewater from the decontamination facility. NaOH will be brought to the CEC in solution
form. Releases of NaOH would damage the vegetation in the immediate area of an unlikely
spill. The Environmental Protection Agency (EPA) requires the weight reporting of a
release of NaOH in excess of 450 kg (1,000 Ibs). The estimated inventory is one 208-liter
(55-gallon) drum of 50 percent NaOH solution (approximately 300 kg).

Sodium Fluoride. Sodium fluoride (NaF) will be used to remove UF, from cascades in the
event of a total loss of power. NaF will be transported to the CEC in powder and pellet
form. Releases of NaF could cause damage to vegetation in the immediate vicinity of an
unlikely spill and to animals and humans if ingested. The estimated inventory of NaF onsite
is about 5 m® (170 ft®) (approximately 13,000 kg). EPA requires the reporting of NaF
release in excess of 450 kg (1,000 Ibs).

Citric Acid. Citric acid (C;HO,) will be used to decontaminate equipment. It will be
transported to the CEC in granular form. Spills of C;H;O, may lead to pH reduction of
water solutions; and if sufficient amounts are released, it could damage vegetation in the
immediate area of a spill.

Chlorofluorocarbons (CECs). CFCs were to be used to cool water and air at the CEC and
to improve the enrichment process efficiency. They were also to be used as solvents for
degreasing equipment. Freon R-11 had been selected as the refrigerant to be used at the
CEC and Freon-113 as the degreaser. However, CFCs will be banned from production
starting January 1, 1996, because of their adverse effects on ozone in the upper portions of
the atmosphere. Although LES does not intend to use CFCs, firm substitutes have not yet
been identified. LES indicated that at the present time, HFC-134a appears to be one of the
more promising substitutes for Freon R-11 (LES, 1994a). This potential substitute contains
no chlorine and has been recommended by EPA as an appropriate replacement for Freon
R-11. Axarel® 6000 and 9000 series cleaning agents have been identified to replace Freon
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R-113 as a degreaser (LES 1994b). Axarel® is a product that contains aliphatic
hydrocarbons that are not ozone-depleting substances. Since there are no direct connections
between the CFC systems and systems containing UF,, no changes in radiological effluent
of the CEC are expected to occur (LES 1994b)

2.3.4 JWaste Management System

Operation of the CEC will result in the production of gaseous, liquid, and solid waste
" streams. Each stream could contain hazardous and radioactive compounds either alone or
in combination. This section presents brief descriptions of the sources and quantities of the
waste streams and of the systems used to treat these streams prior to release to the
environment.

234.1 Gaseous Waste Management

Gaseous streams that would be released to the environment during normal operatlon of the

CEC include ‘exhausts from the general purpose HVAC systems servmg each of the
- buildings and the exhaust from the process off-gas or the GEVS serving equipment in the

Separations Building. Of these systems, only the Separations Bmldmg TSA and the GEVS

would be expected to release radioactive compounds to the environment. The GEVS uses

five parallel air pre-filters, five HEPA filters, and five activated carbon filters (impregnated
- with potassium carbonate) for final effluent cleanup. Normal ventilation air and potentially
contaminated gaseous effluents will be released to the atmosphere at an elevation of
36.6 meters (120 feet) through the main stack (Plant Unit 1) north of the Separations
Building. The GEVS will be sampled for radioactivity, online monitoring will be performed
for HF, and the GEVS would be shut down when the alarm sounds. CEC is also subject
to the National Emission Standards for Hazardous Air Pollutants (NESHAPS) requirements
identified in 40 CFR Part 61, Subpart . Minor amounts of chemically hazardous
compounds, including acetone and freon compounds, would be released to the environment
from HVAC systems serving the Separations Building and the CAB. According to the
Federal Clean Air Act (CAA), CEC emissions will not be classified as a major source
generator as defined in the Prevention of Significant Deterioration (PSD) regulations. CEC,
however, is required to apply for an air quality permit from the LDEQ, according to the
State Environmental Quality Codes and to EPA under 10 CFR Part 61.

The TSA HVAC system services the Decontamination Workshop, the Contaminated
Workroom, and the laboratory eqmpment that might produce small quantities of airborne
uraniuvm. The HVAC system servicing these areas will use a once-through design with
HEPA filtration as well as standard particulate filters and activated carbon filters to control
releases to the environment. Gaseous radieactive material released from separations
‘equipment, such as autoclaves and desublimers, would be collected in the GEVS. The
GEVS will include a pre-ﬁlter, a HEPA filter, and a carbon bed absorber for removal of
uranium and fluorine compounds prior to release to the atmosphere through one of the
three exhaust stacks. The HVAC systems serving clean areas of the Separations Building
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and all areas of the CAB and the Cylinder Receipt and Dispatch Building will release
ventilation air to the atmosphere without filtration of the effluent stream.

28U and 2'U will constitute the critical radionuclides for gaseous pathways. Average source
term releases to the atmosphere are conservatively estimated to be 4.4 MBq (120 uCi) per
year (LES, 1994a). Urenco experience in Europe, on the other hand, indicates that uranium
discharges from gaseous effluent vent systems are less than 10 grams per year or 1 MBq
(28 uCi) for facilities with similar designs and throughput. Therefore, 4.4 mBq is a very
conservative estimate and will be used in all calculations. By using the higher source term,
NRC has estimated the atmospheric uranium concentration to be approximately
4.8x10® Bq/m® (1.3x10"** 4Ci/ml) and 6x10® Bq/m® (1.6x10"® xCi/ml) for the maximum
onsite and offsite receptors, respectively. These estimated concentrations are very small
fractions of the 10 CFR Part 20 regulatory limit for release to restricted and unrestricted
areas. The 10 CFR Part 20 regulatory limit for soluble uranium in air is 1.11x10"? Bq/m?
(3x10°*2 uCi/ml). ‘

Estimates of the potentially hazardous materials released to the atmosphere are presented
in Table 2.9. The radiological components and the bulk of the trichlorotrifluoroethane
(Freon R-113) would be released from the Separations Building while the methanol and
acetone would be released from the CAB. In addition to these major release points, minor
quantities of fugitive vapors would be released from the backup power systems. Since CFC

production will be banned in the U.S, starting January 1, 1996, LES has identified Axarel®-

6000 or 9000 series cleaning agents as potential substitutes for Freon R-113 (LES, 1994b).
These compounds are made up of aliphatic hydrocarbons or esters with low vapor pressures
that would minimize the emissions of volatile organic carbons to the air. Although these
compounds are not considered hazardous in terms of the Resource Conservation and
Recovery Act (RCRA), they are listed in the Toxic Substance Control Act.

2342 Liquid Waste Management

Liquid waste streams released from the CEC will include stormwater runoff, treated sanitary
and industrial wastewater, and treated radiologically contaminated wastewater. Estimates
of the annual quantities of released materials in liquid effluent streams are presented in
Table 2.10.

A process flow diagram of liquid effluents is provided in Figure 2.12. The destination of the
liquid waste stream releases is Bluegill Pond. The point of release is represented as Outfall
001 in the National Pollutant Discharge Elimination System (NPDES) application
(LES, 1992¢). The LDEQ, however, has indicated that it plans to ask LES to relocate
Outfall 001 and discharge below Bluegill Pond (LDEQ, 1994). The Yard Drain System will
collect stormwater from the yard and building roofs via drains and will be routed through
a Hold-Up Basin and released to Bluegill Pond at Outfall 002 without treatment. This
outfall is also addressed in the NPDES application. The rate of discharge from the system
will be controlled to minimize erosion around Bluegill Pond and in Cypress Creek. During
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Table 29 Estimated Annual Atmospheric Emissions from the CEC (LES, 19942)

Estimated Annual
Emissions Component . Quantity Released
Ventilation System Discharge ‘ 13 x 10° m? (4.6 x 10'° scf)
Trichlorotrifluorocthane (Freon R-113) 8,640 kg (19,000 Ibs)®
Methanol ‘ 15 kg (33 Ibs)
Perchlorethylene 10 kg (22 Ibs)
Acetone ’ 123 kg (270 lbs)
Nitrogen 378,541 liters (100,000 gallons)
Hydrogen Fluoride <6.4 kg (14 Ibs)
Uranium (in compounds) <10g®
Laboratory Materials (water, acid) 946 liters (250 gallons)
Combustion Products , Trace
Thermal Waste 1.37 x 10° J/hr (7.8 x 10" BTU /hr) _

% A substitute for Freon R-113 will be used but has not yet been identified
b 120 4Ci of uranium was used in the NRC atmospheric analysis

Table 2.10 Estimated Liquid Discharges from the Sewage
' Treatment System at the CEC (LES, 1994a)

Estimated Annual
Liquid Waste Constituent Quantity Discharged*
Biocide ‘ 3.6 kg (0.4 mg/))
Corrosion Inhibitor : 3.6 kg (0.4 mg/1)
Chlorine ~ 9.5 kg (<1 mg/l)
Fluorine 18 kg (<2 mg/l)
Detergent - Trace
Toxic Lab Chemicals and Miscellaneous Solvents : 9.1 kg (<1 mg/1)
Uranium ~ | 9.5 g (<0.001 mg/l)

sEstimated annual flow is 9,500,000 fiters.

the construction phase of the CEC, the Hold-Up Basin will be used as a sedimentation
control device. A water level of approximately 6 m (22 ft) will be maintained in the Hold
- Up Basin, except during periods of light rainfall, when the level will likely be lower. Thus,
LES may be classifiedhe discharge rate will be controlled by the discharge standpipe. An
emergency spillway will be provided to prevent breaching of the dam during unusual storms
(LES, 1993a). During the operational phase of the CEC, no water accumulation would be
expected in the Hold Up Basin during periods of little or no rainfall. The sanitary and
industrial wastewater streams would be processed in the Sewage Treatment System, while
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the radiologically contaminated streams would be proces$ed in the Liquid Waste Dlsposal
System (LWD) and then in the Sewage Treatment System. Under normal operation, it is
estimated that 9,500 m® of treated liquid effluents will be dlscharged annually to Bluegill
Pond (LES, 1993a). In addmon, approximately 378,000 m3/yr of stormwater would be
released to Bluegill Pond via the CEC Hold-Up Basin.

The radiologically contaminated liquid streams generated in the Separations Building will
be comprised primarily of spent decontamination solutions, liquids from floor drains, liquids
from laundry drains, and evaporator flush water. Uranium is the only radioactive material
that is expected to be found in these wastes. Estimates of the quantities and radiological
contamination levels of these waste streams are presented in Table 2.11. Radioactive
elements would be removed from the wastewater in the LWD using a combination of
preclpltatlon, evaporation, and ion exchange. All effluents that are potentlally contaminated
with uranium will be collected in collection tanks located in pits to contain and recollect any
spills or overflow. All effluent collection tanks will be isolated, mixed, and sampled for
uranium content prior to transfer to the dryer feed tank. The contents of the spent citric
acid tank and some laboratory solutions will be pretreated prior to transfer to the dryer feed
tank. The pretreatment will consist of raising the pH, by adding potassium hydroxide, to
precipitate the uranium compounds. The precipitate will be collected by recirculating the
solution through the LWD centrifuge.

The precipitate will be collected and transferred to the Solid Waste Disposal System (SWD),
and the liquids will be transferred to the collection tanks. Liquid waste will be pumped
through the dryer feed filter to the dryer feed tank in batch form. The dryer feed tank will
have a capacity of 19 m3 (5,000 gallons). Feed to the dryer will be via a recirculation loop.
The dryer will be a wiped thin-film evaporator that separates the liquid into a water vapor
stream and a solids stream in one step. Solids will then be collected in drums for disposal.
Typical disposal packaging will be a carbon steel drum inside a High Integrity Container.
Distillate will be collected, mixed, and sampled for uranivm. If the uranium content of the
condensate is greater than 5 percent of the 10 CFR Part 20 limit for release to unrestricted
areas, the batch will be retained for further processing which may include demineralization.
The treated water will be transferred to the Sewage Treatment System and the concentrated
- radioactive solids will be removed and then disposed of as low-level radioactive waste.

Liquids from the nonradiologically contaminated floor, HVAC systems, and sewage drains
from the CEC buildings will be combined with the LWD System effluent and transferred
to the Sewage Treatment System. The Sewage Treatment System is designed to handle
between 23 and 32 m® daily and it will use a combination of aeration, setthng, filtration, and
chlorination to produce a purified water stream and a sludge waste stream. Treated water
from the Sewage Treatment System would be released to Bluegill Pond and the sludge

~disposed of as sanitary waste. The discharge of nonradiological pollutants will occur in

accordance with the administrative limits of CEC operation and the limits established in the
CEC’s NPDES permit. The characteristics of daily discharges of pollutants are listed in .
Table 2.12. Nonradiological substances that may be discharged in the liquid effluent include

2-45



Table 2.11 Characteristics of Radiologically Contaminated Liquid Waste
Prior to Treatment (LES, 1994a)

Uranium Uranfum Resulting
Volume Content Concentration Quantity
Source a/yo (kg/yv) (mg/D of Waste
Laundry Drains 681,300 o1 0.15 Dryer
concentrate:
Floor Drains 174,100 0.01 0.05 1,820 kg
LWD Dryer Flush Water | 94,600 0.02 024 Usanium:
Laboratory Drains 70,000 001 0.13 1kg
Decontamination Rinse 12,500 0.86 700
Water
Spent Decontamination and 10,200 363 3600.0* Precipitate:
Laboratory Solutions 227 kg
Uranium:
36 kg

2Pretreated to remove uranium prior to processing in the dryer.

the various laboratory chemicals listed in Table 2.13 and oil and grease. The administrative
limit of uranium in the liquid waste streams released to Bluegill Pond is 0.55 Bq/l
(1.5x10°° uCi/ml) which is 0.5 percent of the 10 CFR Part 20 limit.

Radiologically and nonradiologically contaminated nonaqueous liquids will be produced in
small quantities by CEC operation. These liquids will include lubrication oils, solvents,
laboratory chemicals, and miscellaneous liquid materials. The miscellaneous liquid materials
will include heavy oils and heat transfer fluids, ethylene glycol, and freon. The expected
annual volume of radiologically contaminated, nonhazardous liquid is 100 liters of
hydrocarbon oil. Annual volumes of liquid mixed waste are estimated to include 25 liters
of acetone and 600 liters of laboratory chemicals. Both classes of these liquids will be
contaminated at trace levels with uranium. Estimated annual volumes of nonradiologically
contaminated liquids include 3,400 liters of oils, 80 liters of Freon R-113 (substitute not yet
determined but equivalent volume expected), 15 liters of methanol, and 10 liters of
perchloroethylene. Nonaqueous liquid wastes will be collected at the point of generation
and transferred to the waste storage area section of the TSA. Properly packaged and
labeled shipments of these materials will be transported offsite for treatment or disposal at
authorized facilities.
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Table 2.12 Expected Pollutant Concentrations in Daily Discharges
to Surface Water (LES, 1992¢)

Maximum Average Dally

Parameter Datily Concentration Concentration
pH 6.5 7.0-75
BOD 30 mg/1 10 mg/1
COD 70 mg/1 35 mg/1
TOC 15 mg/l 10 mg/l
TSS » 5 mg/l 2 mg/fl
Ammonia 5 mg/l 3 mg/l
Carbon Tetrachloride 0.001 ug/l ND
Total Residual Chlorine 0.9 mg/l 0.6 mg/1
Fecal Coliform 15 colonies/100 mi 7 colonies/100 m!
Fluoride <5 mg/l <2 mg/l
Sulfate 15 mg/1 10 mg/1
Oil/Grease 0.05 mg/1 0.01 mg/1
Aluminum <0.1 mg/1 '<0.1 mg/1
Lead <15 ug/l <0.3 pg/1
Mercury <0.003 pg/l , <0.001 ug/l

ND = Not datectable.

2.34.3 Solid Waste Management

~ Solid waste generated at the CEC will be grouped into industrial (nonhazardous),
radioactive, hazardous, and mixed waste categories. In addition, solid waste will be further
segregated according to the quantity of liquid that is not readily separable from the solid
material. The solid waste management system will be a set of facilities, administrative
procedures, and practices that provide for collection, temporary storage, processing, and
disposal of categorized solid waste in accordance with regulatory requirements. All solid
radioactive wastes generated will be Class A low-level wastes (LLW) as defined in 10 CFR
Part 61. LES expects to use the Central Interstate Compact facility in Nebraska for disposal
of LLW (LES, 1994b). Although the facility is not currently operational, it should be
available by the time LES would need to dispose of radioactive waste. If the site is not yet
available, LES might need to temporarily store the waste at the CEC until the site is
available.
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Text removed under 10 CFR 2,300,

Industrial waste, including miscellaneous trash, filters and filter material, resins, and paper
will be shipped offsite for compaction and then sent to a licensed waste landfill. CEC is
expected to produce approximately 20,000 kg of normal trash annually (LES, 1994b).

Radioactive waste, which will be comprised of contaminated filters, oily sludges, resins,
equipment, wipes, and miscellaneous contaminated trash will be collected in labeled
containers in each Radiation Control Area and transferred to the Radioactive Waste
Storage Area for inspection. Suitable waste will be volume-reduced and all radioactive
waste disposed of at a licensed LLW disposal facility. Lubrication oils, solvents, sludges,
laboratory waste, and miscellaneous wastes containing hazardous material, either alone or
in combination with low levels of uranium contamination, will be generated at the CEC.
These wastes will be collected at the point of generation, transferred to the Waste Storage
Area, inspected, and classified. The oily sludge generated from recovery of used Fomblin
Oil may be reduced in volume or may be solidified in drums using Portland cement along
with a binder and then shipped out for disposal to a licensed LLW disposal facility.

Estimated quantities of industrial solid waste that would be disposed of at a commercial
landfill are presented in Table 2.14. Estimates of the quantities of hazardous waste are
presented in Table 2.15, and estimates of the quantities of low-level radioactive and mixed
wastes are presented in Table 2.16. The hazardous waste generated by the CEC will be
transferred to a hazardous waste disposal firm. LES has not selected a specific company,
but there are currently firms that serve Claiborne Parish and they should be able to
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Table 2.14 Projected Quantities of Nonradioactive Solid Waste Generated
at CEC During Operation (LES, 1994a)

Waste Estimated Annual Quantity
Resins 0.60 m® (21 %)
Silica gel 0.03 m3 (<1 f6%)
Activated alumina 272 kg (600 Ibs)
Oils : 3,407 liters (900 gallons)
Oil filters 45 kg (100 Ibs)

Air filters 2,945 kg (6,500 Ibs)
Activated carbon 23 kg (50 1bs)
Salt 2,356 kg (5,200 Ibs)
Scrap metal 1,993 kg (4,400 1bs)
Trash 19,479 kg (43,000 Ibs)
Miscellaneous wet solids 55 kg (120 Ibs)
Sewage sludge 5,896 kg (13,000 Ibs)

| Table 2.15 Projected Quantities of Hazardous Waste Generated
at CEC During Operation (LES, 1994a)

Waste Estimated Annual Quantity
Hazardous trash 454 kg (1,000 Ibs)
Solvent studge 68 kg (150 Ibs)
Solvent (Freon R-113) 76 liters (20 gallons)
Lab and other waste 91 kg (200 Ibs)
Methanol 15 kg (33 Ibs)
Perchlorethylene 10 kg (22 Ibs)

accommodate the CEC hazardous waste. As for mixed waste, a firm in Tennessee has
indicated that it could accommodate the types of mixed waste that would be generated at
the CEC (LES, 1994b). Transportation of all wastes will be in accordance with 49 CFR 107

through 49 CFR 400.

LES estimates that the CEC will generate 1,110 kg of RCRA hazardous wastes per year
(about 650 kg/yr of hazardous and 460 kg/yr of mixed waste). This is an average of
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Table 2.16 Estimates of Low-Level Radioactive and Mixed Waste Generated
at CEC Annually During Operation (LES, 1994a)

Radiological Waste ' Mixed Waste
Quantity ~ Uranfum Quantity Uranium
Waste Type (kg) (kg) (kg) (kg)

- Activated Carbon 680 55 45 05
Activated Alumina 160 18 - -
Ventilation Filiers 840 05 _ P -
Demineralizers Resin 136 001 - -
Waste Pre&pitate 200 36 - -
Dryer Concentrate 1,820 1.0 - -
Solvent Recovery Studge - - 115 )

" Laboratory Wastes® 115 18 70 18
Trash ‘ 7,270 10 230 05
Scrap Metal 130 trace - -
Fomblin Oil Recovery Sludge 25 05 . -

% Dry wastes are in kg, Mixed waste includes 60 percent water, common nonhazardous laboratory

" chemicals, uranium, and small amounts of hazardous chemicals. Hazardous chemicals include
isopropylether (60 kg), carbon tetrachloride (9 kg), carbon disulfide (2 kg), chromium compounds
(05 kg), acctone (0.5 kg), and traces of n-hexane and 1,1,2 triﬂuoro—LZ,Z trichloroethane.

92.5 kg/month, Under Federal regulations, a facility that generates less than 100 kg/month
is conditionally exempt. The State of Louisiana, on the other hand, has a stricter regulation
and facilities that generate less than 100 kg/month are classified as small quantity
generators. Thus, LES may be classified as a small quantity generator. In general,
generators are allowed to store hazardous wastes for 90 days without a permit (Louisiana
Administrative Code Title 33:v 105 (D)(2)). Small quantity generators are allowed to store
wastes for 180 days, provided the total amount never exceeds 1,000 kg/yr. If a small
quantity generator has to ship wastes farther than 200 miles, the waste can be stored for up
to 270 days. LES plans to shxp hazardous and mixed waste offsite w1thm the allowed
timeframe, therefore, no permit should be necessary.

2.34.4 Pollution Prevention and Waste Minimization
The Pollution Prevention Act of 1990 reinforces the U.S. EPA’s environmental management

priorities. The highest pnonty has been assigned to preventing pollution through reduction
and reuse or recycling.
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CEC incorporates several waste minimization systems in its operational procedures that aim
at conserving materials and recycling important compounds. All Fomblin Oil will be
recovered and none will be routinely released as waste or effluent. Fomblin Qil is an
expensive, highly fluorinated, inert oil selected specially for use in UF, systems to avoid
reactions with UF,, Also, the CEC Refrigerant Supply System will incorporate a high
efficiency two-stage vapor recovery unit to minimize the discharge of refrigerant to the
environment. The degreasing unit will be equipped with a vapor recovery unit and
distillation still to minimize release of degreasers. LES will also have a Decontamination
System designed to remove radioactive contamination from equipment and materials, which
allows some equipment and material to be reused rather than treated as waste.

In addition, the CEC process systems which handle UF; will operate entirely at
subatmospheric pressure which will prevent outward leakage of UF,. UF; cylinders will be
transported only after being cooled and the UF; is in solid form to minimize potential risk
of accidental releases due to mishandling.

CEC is designed to minimize the usage of natural and depletable resources. Closed-loop
cooling systems have been incorporated in the designs to reduce water usage. Power usage
will be minimized by efficient design of lighting systems, selection of high-efficiency motors,
and use of proper insulation materials.

2.3.4.5 Disposition of Tails

The depleted UF, (DUF,) exiting the separation cascades will contain approximately
0.2 weight percent 2°U and could be a potential resource. However, because there is
already a large supply of this material and a limited market, the tails may eventually require
long-term disposal. The CEC’s possession limit for the tails will be 80,000 metric tons
(88,200 tons) of DUF; or the amount of DUF, produced during 15 years of CEC operation,
whichever is less. Thus, no later than 15 years after commencement of CEC operations, the
transportation of DUF; offsite for disposal will commence. Due to the reactivity of DUF;
with water, the tails will be converted to a more chemically stable form before disposal at
an offsite facility (LES, 1992b). From the standpoint of potential long-term stability in a
geologic environment, the DUF; will most likely be converted to U;Oq. This section
provides a summary of the conversion process from DUF; to U;O4, representative of
expected conditions. The potential impacts of the conversion process and disposal of U,0,
are summarized in Section 4.2.2.7, and detailed assumptions and analyses for both steps are
presented in Appendix A.

Conversion of DUF, to U,0O; can be accomplished in a two-step chemical reaction process.
In the first step, DUF is reacted with steam at elevated temperatures and converted to
Uranyl Fluoride, UO,F, and HF. In the second step, the UO,F, byproduct is reacted with
hydrogen (H,) and oxygen (O,) at elevated temperatures to produce U,;O5. The DUF;
generated at the CEC will be transported to the conversion plant in Type 438G cylinders,
each containing up to 12.7 metric tons (14 tons) of DUF,
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The DUF; will be vapoi'ized in an autoclave and then fed to a hydrolysis reactor. The

~ UO;F, will be separated from the steam and the HF byproduct in porous metal filters and

- then fed to a conversion reactor. The solid U,O; generated in the conversion reactor will

be separated from the effluent gas in porous metal filters and will then be loaded into

- drums for transfer to a disposal facility. Assuming a 20-year operational period for the

. conversion plant, the. DUF; feed rate would be approximately 5,700 metric tons/yr
(6,285 tons/yr), which would be equivalent to a U,0, production rate of 4,545 metric tons/yr
(5,000 tons/yr). |

~ The gases exiting both the hydrolysis reactor and the conversion reactor will contain HF
which then must be managed either as a byproduct or as waste. To be conservative, the HF
is assumed to be managed as waste. In this case, a scrubber system comprising spray towers
and packed towers in series could be used to recover HF. The HF absorbed into the
alkaline scrubber solution would contain very small quantities of uranium and would be
~ precipitated as calcium fluoride (CaF,) in a series of mixer-settler tanks. On a dry basis, the
maximum uranium content of the CaF, precipitate is estimated to be 0.05 Bq/g (1.4 pCi/g).
It is estimated that approximately 3.4x10*7 liters/yr (9.0x10*S gallons/yr) of liquid from the
scrubber system will be released to the environment. To be conservative, it is assumed that
all of the uranium entering the scrubber system will be released in the liquid effluent. Thus,
the liquid release source term would be approximately 1.9x10*8 Bq/yr (5.2x10° Ci/yr). The
primary sources of release to the atmosphere will be the scrubber off-gas and dust from the
product load-out system. Approximately 3.8x10*% Bq/yr (1.0x10° Ci/yr) and 2.9x10*” Bq/yr
(7.8x10"* Ci/yr) are estimated to be released to the atmosphere in the scrubber off-gas and
the dust from the load-out system, respectively.

23.5 Decontamination and Decommissioning

The CEC site and facilities will be decontaminated and decommissioned at the end of
'CEC'’s useful life of operation. The building shells and site will be decontaminated to the
level where they can be released for unrestricted use. All radioactive waste will be removed
for offsite disposal in licensed, LLW burial grounds. All hazardous waste will be treated or
disposed of in authorized offsite facilities. Following decommissioning, all of 'the CEC
facilities and site are expected to be released for unrestricted use (LES, 1994a and 1993a).

The CEC is designed to minimize the generation and storage of radioactive and hazardous
wastes and to minimize the contamination of equipment and structures. The
decommissioning plans will be implemented using proper management and health and safety
programs (LES, 1994a). 'In addition, LES will conduct its operations to minimize the
generation of wasté, minimize contamination of the CEC, dispose of wastes as they are
generated, keep records of spills or other unusual occurrences involving the spread of
contamination, and maintain as-built drawings of all buildings. This will facilitate the
eventual D&D of the CEC. o . |
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LES (1994a) has identified decommissioning activities and estimated the required
decommissioning cost (Table 2.17), Current plans call for the removal of all of the process
equipment (e.g., centrifuges and process piping) and the equipment that provided direct
support to the enrichment equipment (e.g., refrigerant and chilled water systems). Plans
also call for the construction of two decontamination structures that will be housed within
the existing facilities to avoid unnecessary expense. Estimated time for installation of these
new structures is approximately 1 year following shutdown of the CEC. The first structure
will be for the decontamination of centrifuges and the second will be for the
decontamination of larger, non-routine pieces of equipment. Equipment that is
decontaminated to below NRC limits may be reused or sold as scrap. All salvaged scrap
that contains a significant amount of aluminum along with smaller amounts of steel, copper,
and other metals may be sold. Based on Urenco decommissioning experience in Europe,
approximately 88 percent of the aluminum delivered to the smelter was suitable for resale,
while the remaining slag was disposed of as nonradioactive waste. However, the salvaged
scrap must meet the NRC release criteria that will be in place at the time of
decommissioning.

Any tails remaining at the site will be removed during the decommissioning phase. Any
contaminated portions of the CEC will be decontaminated to levels required by NRC
regulations at the time of decontamination. In general, D&D is divided into several steps.
These steps are:

(1) System Cleaning. This involves the removal of UF, to the fullest extent possible,
evacuation of the enrichment system, and purging with nitrogen.

(2) Dismantling. This involves cutting, disconnecting, and disassembling all components
of the Enrichment System. This is a laborious, intensive process and requires several
precautions to ensure that cutting and removal operations are balanced with the
resultant decontamination and disposal requirements.

(3) Decontamination. This is the cleanup step. Procedures for decontamination will be
developed to minimize worker exposure and waste volumes. LES will incorporate the
decommissioning experience gained in Europe in this step (LES, 1994a). All
recoverable items will be decontaminated and made suitable for reuse, consistent with
NRC limits. The primary material requiring disposal may include the centrifuge rotor
fragments, trash, and residue from the effluent treatment systems. The surrounding
soils and sediments are not expected to require decontamination; but their status, as
well as the status of the facility, will be determined by a final radiation survey prior
to license termination. ,

Wastes will primarily consist of normal industrial trash, nonhazardous chemicals and fluids,
.small amounts of hazardous materials, and radioactive wastes. The radioactive wastes will
contain largely crushed centrifuge rotors, trash, and citric cake (uranium and metallic
compounds precipitated from citric acid decontamination solutions). LES (1994a) has also
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- Table 2.17 Estimated Costs and Duration of Decontamination and Decommissioning

(D&D) Activities” (LES, 1994a)

Cost
($ Millions,
| , in 1996 Time
D&D Activity ' Dollars) (Years)
 Characterize CEC facility and site . 022 0.50
'NRC staff review of facility/site characterization | 005 033
Develop detailed decommissioning plan and submit to NRC . 022 0.50, (a)
NRC staff review and approval of decommissioning plan 0.05 033
Idle time between cessation of operations and start of 1.00 0.50
dccommnss:onmg activities ‘
' Decontamination Facility Installation, System Cleamng, 23.10 400
Dismantling, Decontamination
D&D of Decontamination Facility | 1.90 ()
Sale/Salvage of Decontaminated Equipment 000 (®)
Radioactive Waste Disposal o 140 ®
Hazardous/Mixed Waste Disposal : . 0.10 (b)
Tails Disposition ‘ 48530, (¢) ®)
LES Final Radiation Survey and NRC Conﬁrmatory Survey 1.50 125
Contingency. 3.50 N/A
TOTAL 51834 71

* For related information, refer to the decommissioning funding plan contained in the CEC License

Application (LES, 1994c).

(a) Includes 4-month overlap with NRC review of the characterization phase.
(b) To be performed along with dismantling and decontamination.

(c) Tails disposal costs are estimated to be $16.175 million per year of tails production.

made a preliminary estimate of the volume of radloactxve waste that will be produced dunng
the D&D phase. LES estimates that D&D would generate approxlmately 100 m® of
radioactive waste (LES, 1994a) during an anticipated 7-year period. This estimate is based
in part on the equipment decontamination experience of Urenco at its European plants.
Radioactive waste will ultimately be disposed of at licensed low-level radioactive waste
disposal facilities. Hazardous waste will be disposed of at licensed hazardous waste disposal
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facilities. Nonhazardous and nonradioactive waste will be disposed of in a manner
~ consistent with good disposal practices.

As shown in Table 2.17, LES has estimated that the total cost of D&D, based on 1996
dollars, is approximately $518 million, with most of these funds (94 percent) being required
for the dlsposal of the tails. Costs are based on converting UF, to U,O,; with subsequent
dxsposal in a licensed facility. Funds to cover tails disposition will be set aside during the
operating life of CEC and will include an estimated $16.2 million per equivalent year of tails
production. LES will be required to review and revise the CEC decommissioning funds,
including DUF; disposition, at least every 5 years and adjust the decommissioning funding
mechanism appropriately (LES, 1994c).

2.4 Conclusions and Recommendations

Based on the evaluation in this EIS, the staff has concluded that licensing LES for
construction and operation of an enrichment facility in Claiborne Parish, Louisiana will not
result in a significant impact to the environment. The staff has not identified any mitigating
measures beyond those proposed that should be implemented. However, the staff does
recommend changes to the environmental monitoring program. - The following
recommendations will serve to enhance the monitoring program:

1. LES shall establish an action level of 1.85x10** Bq/g (0.005 pCi/g) for gross
alpha (uranium) in vegetation. Section 5.3.1.

2. LES shall sample the receiving water streambed sediment for gross alpha
(uranium) as part of the sediment monitoring. Section 5.3.1.
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3.0 THE AFFECTED ENVIRONMENT

3.1 General Site Description

The area of Claiborne Parish, Louisiana is located in the Pine Hills subprovmoe of the north
central portion of the Gulf Coastal Plain: physiographic province. It is situated 80 km
(50 miles) northeast of Shreveport in the gently sloping, tree-covered hills of northern
Louisiana, near the Kisatchie National Forest lands (Figure 3.1). The proposed site has an
area of 179 hectares (442 acres); approximately 28 hectares (70 acres) will be developed for
the Claiborne Enrichment Center (CEC). The remaining area will remain in a natural state
with no projected industrial use, Parish Road 39, a paved road crossing from north to south
near the middle of the site, provides easy access. In addition, State Route LA 2 runs
eastward from Homer to Lisbon and Bernice, crossing LA 9 at the western outskirts of
Homer. Both LA 9 and LA 2 provide access to U.S. Highway 79, which is a connector to
Interstate 20 West by way of Minden. LA 9 provides a connection to Interstate 20 East,
which is directly south of the site. Interstate 20 runs east to west approximately 30 km
(20 miles) to the south of the proposed site. This provides a good transportation route for
trucks. Also, the Homer Mumclpal Alrport is only about 8 km (S miles) from the proposed
site. The Center Springs commumty is located approximately 0.5 km north of the site and
‘the Forest Grove community is located approximately 3.2 km (2 miles) to the south.

The proposed site is mainly a wooded lot with gently rolling hills. It is approximately square
in shape with a flat central area. The area to the west of Parish Road 39 has recently been
cleared of most vegetation, leaving stumps approximately 15 cm (6 inches) high. The
vegetation over the remainder of the site is thick, consisting mainly of pine forests with some
scattered oak trees and underbrush.

The Mississippi River runs to the east, and the Red River is located to the west of the area
surrounding the site. These rivers and their feeder streams flow south to the Gulf of Mexico
in broad, steep-sided, flat valleys. The mean elevation of this area is approximately 30 to
45 m (100 to 150 ft) above mean sea level (MSL). The proposed CEC site is located on a
small drainage divide at approximately 85 to 100 m (280 to 320 ft) MSL in the western
portlon of the Ouachita River Basin. Major surface water bodies on the site consist of small
intermittent streams and two manmade lakes: Bluegill Pond and Lake Avalyn (Figure 3.2).
Local drainage from the site flows west and east into several small streams and creeks that
eventually flow into Lake Claiborne to the south or Bayou D’Arbonne to the east.

32 Geology, Soils, and Seismology
3.2.1 Geology

This section presents the general geology of the proposed CEC site and vicinity, including
a summary of the geologic history of the area and a description of the soils found at the site.
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A discussion of the seismicity of the area is also presented, including an assessment of
historical seismicity and potential hazards resulting from future seismic activity.

3.2.1.1 Regional Geology

The geology of northern Louisiana reflects the deposition of sedimentary rocks throughout
the Mesozoic and Cenozoic eras. Figure 3.3 shows the generalized bedrock geology of
Louisiana, and Table 3.1 provides a composite stratigraphic section of Louisiana, Strata
were generally deposited in deltaic and near-shore environments and consist of intermittent
and discontinuous lenses of marine and nonmarine sands, silty sands, and clays. The
development of this stratigraphic sequence began with carbonate deposits in the Late
Jurassic System and continued with deltaic clastic deposits, carbonate reefs, salt basins, and
lagoonal sediments in the early Cretaceous System. The remainder of the Cretaceous
System was marked by deposition of clastics and extensive chalk and marl sequences. A
sequence of deltaic sands and shales was deposited in the Tertiary System. As a result of
sea level fluctuations, Pleistocene and more recent deposits generally lie unconformably on
the Tertiary sediments.

Geologic strata found in the vicinity of the CEC site are, from youngest to oldest,
Pleistocene terrace and alluvial deposits and members of the Eocene Claiborne Group,
including the Cockfield Formation, the Cook Mountain Formation, the Sparta Sand, and the
Cane River Formation (Figure 3.4). The Claiborne Group lies conformably on the Carrizo
Sand. The Carrizo Sand overlies the Paleocene Wilcox Group which lies on the early
Paleocene Midway Group. Beneath these strata exists an additional 5,500 m (18,000 ft) of
sedimentary rock deposited since the formation of the Triassic basement rocks.

The CEC site lies on the middle Tertiary Cockfield Formation, which is covered in some
areas of Claiborne Parish with Pleistocene marine terrace and recent alluvial deposits. At
the site, however, Pleistocene terrace deposits are not found; they are presumed to have
been eroded and incorporated into alluvial sediments (Law Engineering, 1990a;
LES, 1993a).

The Cockfield Formation consists of an upper nonmarine and a lower marine unit that are
primarily composed of fine-grained sands with some silts and clays. Layers of siderite
~ present in the lower marine unit create local perched water tables that are manifested as
- seeps and springs in exposed hillsides (Law Engineering, 1990b). The Cockfield Formation
lies conformably on the Cook Mountain Formation, which consists predominantly of silty
- clay beds with occasional sand units. The silty clay is gray, brown, green, or blue; either
* glauconitic or lignitic with thin layers of ferruginous siltstone. The sands are discontinuous,
mostly green or gray layers less than 9 m (30 ft) thick. The Cook Mountain Formation
contains marine fossils, which in addition to the green sands, distinguish it from the
overlying Cockfield Formation and the underlying Sparta Sand.
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Table 3.1 Composite Stratigraphic Section of Louisiana (Pope, 1980)
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Table 3.1 Composite Stratigraphic Section of Louisiana (Pope, 1980)
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Table 3.1 Composite Stratigraphic Section of Louisiana (Pope, 1980)

(Continued)
Era —System Serfes _Group
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ne Parish,

32.12 Local Geology

Geotechnical investigations conducted at the proposed site confirm that sediments
encountered within 30 m (100 ft) below ground surface (bgs) are the Tertiary Cockfield and
Cook Mountain Formations with some recent alluvial deposits adjacent to local drainages
(Westinghouse, 1989; Law Engineering, 1990a; and LES, 1993b). The upper nonmarine unit
of the Cockfield Formation is generally found in the highest elevations in the northern area
of the site. The lower marine unit, generally found at elevations ranging from 285 to
300 MSL, lies conformably on the upper green silty clay of the Cook Mountain Formation.

Beneath the Cook Mountain Formation lies the Sparta Sand which, in the vicinity of the
proposed site, is composed of layers of very fine to medium sand with interbedded silty clay
and clay from 150 to 210 m (500 to 700 ft) thick. The Sparta Sand is the principal aquifer
in north-central Louisiana, with well yields as high as 6,800 liters per minute [1,800 gallons
per minute (gpm)). The Sparta Sand overlies the Cane River Formation, composed mostly
of green glauconitic silt and clay that act as a confining layer between the Sparta Sand and
the underlying Wilcox-Carrizo Aquifer. Site stratigraphy, starting with the Cockfield
Formation, is presented in Table 3.2. Stratigraphically, all geologic units are present from
the middle Tertiary Cockfield Formation through the Jurassic Louann Salt. The depth to
the top of the Jurassic Louann Salt is estimated at approximately -4,900 m (-16,000 ft) MSL.
The thickness of the salt in the vicinity of Homer is approximately 610 to 760 m (2,000 to
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Table 3.2 Stratigraphy at the Proposed CEC Site (Law Engineering, 1990b)

Formatlon Elevation (m MSL")
Cockfield Formation + 107
Cook Mountain Formation + 9%
Carrizo Formation - 26
Wilcox Group - 290
Midway Group’ - 381
Nacatoch Formation - 686
Saratoga Formation - 741
Bagle Ford Formation - 881
Tuscaloosa Formation - 893
Rusk Formation -1,027
Ferry-Lake Formation -1,341
-~ Rodessa Formation -1,463
James Formation -1,600
Pine Island Formation -1,701
Shigo Formation -1,737
Hassatan Formation -1,774
Cotton Valley Group -2.728

*MSL = mean sea level

2,500 ft), which puts the Triassic basement rock at -5,500 to -5,640 m (-18,000 to -18,500 ft)
MSL (Law Engineering, 1990b).

As shown in Figure 3.5, the proposed CEC site lies on the D’Arbonne Platform (also known
as the Claiborne Platform) between the north flank of the Louisiana Salt Basin and the
southwest flank of the Monroe Uplift. The subsurface stratigraphy consists of nearly
- horizontal sedimentary rocks with a slight southwesterly dip. No structural faulting is
evident at the surface of the site; however, faulting related to subsidence and uplift of salt
basins and salt dome intrusion occurred in mid-Tertiary time to the southwest. The site lies
on the northeastern flank of the Homer Dome, also known as the Darley High (LES,
1993a).

The faulting that occurred as a result of uplift of the Homer Salt Pillow has displaced
bedrock to the southwest several hundred feet (LES, 1994a). The Sparta Sand has been
displaced upward and is exposed at the surface in this area. Geologic investigations in the
immediate vicinity of the site indicate that none of the strata deposited since the Tertiary
have been displaced by faulting (Law Engineering, 1990b).
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As a result of the depositional processes operating throughout the Mesozoic era (Anderson,
1979), significant oil and gas deposits are found throughout Louisiana. The nearest oil fields
are the Homer Oil Field, 11 km (7 miles) to the southwest; the Haynesville Oil Field, 19 km
(12 miles) to the northwest; and the Lisbon Oil Field, 14 km (9 miles) to the southeast of
the proposed site.

There are 31 active oil/gas wells within an 8 km (5 mile) radius of the CEC site. The
nearest oil and gas well is located 27.5 m (90 ft) south of the southwest: corner of the
proposed site boundary (Conolly, - 1990) The well is drilled to a depth of apprommately
2,900 m (9,400 ft). Preliminary investigations indicate that a drilling fluid pit existed near
the well. The Louisiana Department of Natural Resources (LDNR) has classified the pit
as closed, however, no documentation exists to certify that the pit was closed properly. The
operator of the well has been cited by LDNR for discharging "nonhazardous oil field waste,"

or oil field brine, directly to a surface drainage. Soils, surface water sediments, and
groundwater in the vicinity of this well were analyzed to determine if pollutants from the
well have migrated to the proposed CEC site (LES, 1994a). Samples were analyzed for
benzene, toluene, ethyl benzene, xylene (BTEX), total petroleum hydrocarbons (TPH), and
priority pollutant metals (Shipp, 1989). The results indicate that no BTEX or metal
compounds were detected above regulatory limits,. However, one surface water sample
contained silver at 0.06 mg/1, which is slightly above the regulatory limit of 0.05 mg/l. TPH
were detected in soils and sediment samples. In the area of the oil and gas well,
concentrations of TPH range from 20 to 104 parts per million (ppm), indicating that
contaminants may be migrating onto the proposed site from the oil and gas well (Shipp,
1989; LES, 1993a).

There are four distribution pipelines within the 8 km radius of the CEC. None of these

pipelines cross the site (LES, 1993a) The closest to the site is a pipeline that transmits

natural gas. The closest point is located approximately 600 m (2000 feet) southwest of the

TSA. A 15-cm (6-in) gas crude oil transmission line is located approximately 1.3 km
(.8 mile) north of the CEC site.

Other mineral resources in the vicinity of the proposed CEC site include salt and associated
sulphur deposits found in the salt domes. However, no production of salt or sulphur is
presently ongoing in the North Louisiana Salt Basin. Other minor geologtc resources
include lignite and iron ore in the form of glauconite and deposits of construction materials
such as sand, gravel, and limestone. Currently, market demands for these resources are
small (Law Engineering, 1990a).

Analyses for naturally occurrm% radionuclides in Louisiana soils, including potassium (*°K),
cesiom (*'Cs), uranium (**U), and thorium (*2Th), indicate that radionuclide
concentrations can be correlated with soil suborder (Merriweather, et al., 1988). The lowest
concentrations of naturally occurring radionuclides in the State are found in the Udults soil
suborder, at the proposed CEC site.
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3.2.2 Soils

The soils found at the proposed site, developed from the weathering of the Cockfield
Formation, are of the Glicad and Shubuta soil associations (Law Engineering, 1990a).
Figure 3.6 is a soils map of the site, indicating the presence of the Sacul-Wolfpen-Darley soil
unit (Kilpatrick and Henry, 1989). This unit generally consists of gently sloping to
moderately steep, moderately well-drained soils that have a loamy, gravelly, or sandy surface
layer and a clayey or loamy subsoil. The predominant soil series found at the site are the
‘Sacul and Wolfpen series. Other soils include an area of Angie series soil in the center of
the site, a small area of Darley series soil in the southeast corner of the site, and an area
of the Iuka-Dela Complex soil downstream of Lake Avalyn.

The Sacul series soils found at the site generally have a clayey subsoil, low permeability,
high shrink-swell potential, and low strength for roads. The Wolfpen series soils are found
on broad ridgetops and uplands and have low shrink-swell potential. Cutbanks in this soil
are naot stable and are subject to slumping. In general, Angie series soils are gently sloping
and moderately well drained. They are characterized by high water content, low
permeability, clayey subsoil, high shrink-swell potential, and low strength for roads. The
Darley series soils consist of gravelly fine sandy loam. This series is similar to the Angie
series soils except for the generally greater steepness of slopes and the presence of ironstone
layers. The Iuka-Dela series soils, found in level floodplains of major streams, are subject
to frequent flooding from stream overflow.

3.2.3 Seismology

The proposed site is located in the Interior Salt Basin seismotectonic region (Figure 3.7).

This area has historically experienced minimal seismicity and the region is generally

considered aseismic. The Uniform Building Code (UBC) Seismic Zonation Map places the

site in Seismic Zone 1 (Figure 3.8), which is characterized by minor damage from distant

earthquakes. A historical list of earthquakes occurring within 320 km (200 mi) of the

proposed site is provided in Table 3.3. The largest recorded earthquake in the vicinity of
- the site occurred in 1911; it had a magnitude of 4.6 at a distance of 169 km (105 miles).

The estimated Modified Mercalli (MM) ground-shaking intensity from this earthquake was
VII. In addition, 10 other magmtude 4.0 through magmtude 4.4 earthquakes occurred within
320 km (199 miles) of the site with MM intensities of IV to VL

Historical data also indicate that several large earthquakes with epicenters located at great
distances may have been felt at the site (Law Engineering, 1990a). The New Madrid
earthquakes of 1811-1812 may have produced intensity VII shaking at the site. Other large
earthquakes occurring near Memphis, Tennessee; Charleston, South Carolina; and
New Madrid, Missouri may have been felt at the site. A probabilistic seismic hazard
analysis was performed by Law Engineering (19902) to determine the probability and
magnitude of maximum ground acceleration at the site as a result of seismic events. The
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Table 3.3 Historical Earthquakes Occurring within 320 km (200 miles) of the Proposed
CEC Site (LES, 1994a) -

Felt
Latitude Longitude  Distance Area  Intensity
Year  Date  Time N w (km) Maguitude () (o)
1886 Jan22 16:38 30.40 92,00 287 25 n
- 1891 Jan 8 6:00 31.70 95.20 244 38 Vi
1898  Jan 27 - 135 34.60 90.60 295 31 v
1905 Feb3 0:00 30.50 9110 315 35 v
1911 Mar31 16:57 34.00 91.80 169 46 259 vil
1911 Mar3l 18:10 '33.80 92.20 129 35 16 IvV-v
1918 Oct 4 9:21 35.00 91.10 296 40 207 V-V
1927 Nov13 116:21 3230 90.20 267 34 21 v
1930 Oct 16 12:30 3430 9270 164 25 1
1930 Nov 16 12:30 3430 92.80 163 33 2331 v
1934 Apr1l 1740 3390 95.50 262 36 21 v
1936 Mar 14 17:20 34.00 95.20 243 34 : 5 A/
1938 Apr26 5:42 3420 93.50 159 31 v
1939 Jun19 21:43 34.10 92.60 145 41 1711 Vv
1940 Dec 2 16:16 33.00 94.00 97 31 v
1941 Jun28 18:30 3230 90.80 213 30 - OV
1947 Scp 20 21:30 3190 92.60 110 33 - IV-V
1952 Oct 17 15:48 - 30.10 93.70 312 31 v
1956 Apr2  16:03 3420 195.60 286 35 13 \Y%
1957 Mar 19 16:37 32.60 94.70 163 40 122 v
1957 Mar 19 17:41 32.60 94.70 163 25 8 m
1957 Mar 19 22:36 32.60 94.70 163 25 8 m
1957 Mar 19 22:45 3260 94.70 163 © 25 8 m
1958 Nov19 1815 - 3050 91.20 310 32 2072 v
1960 May 4 -16:31 3420 92.00 176 38 v
1961 Apr26 7:05 34.60 95.00 T 38 16 m
1961 Apr27 300 - 3460 95.00 n 30 1I
1961 Apr 27 5:00 34.60 95.00 2n 30 - I
1961 Apr27 730 3490 9530 314 4.1 52 \'
1963 Feb7 -21:18 - 3440 92,10 192 34 '
1964 Apr24 1:20 31.38 93.81 - 180 33 \Y
1964 Apr24 733 3142 9381 176 36 v
1964 Apr2d ' 747 - 3138 93.80 180 33
1964 Apr24 12:0 3148 93.79 169 32 v
1964 Apr24 12:54 3130 93.80 188 30
1964 Apr26 324 3155 93.78 162 33
1964 Apr27  21:50 3130 - 9380 188 32 v
1964 Apr28 024 31.50 93.80 168 31 o
1964 Apr28 0:30 3140 93.82 179 33 2072 \'%
1964 Apr28 2118 3163 93.80 155 34 -8 VI
1964 Apr30  21:30 31.20 94.00 206 30 m
1964 May2 6:34 31.30 93.80 188 32
1964 May3 324 3130 - 9308 188 30 v
19564 May7 20:01 31.20 " 94.00 206 32 v
v

1964 Jun 2 23:00 31.30 94.00 178

W = West N = North
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Table 3.3 Historical Earthquakes Occurring within 320 km (200 miles) of the Proposed

CEC Site (LES, 1994a) (Continued)

Felt

Latitude  Longitude Distance Area  Intensity
Year Date  Time N W (km) Magnitude  (km?) (lo)
1964  Ju3 227 3150 93.90 1 31 v
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