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Site Operation and Overview

Abstract

The Paducah Gaseous Diffusion Plant (PGDP), located in McCracken County, Kentucky, has been
producing enriched uranium since 1952. In July 1993, the U.S. Department of Energy (DOE) leased the
production areas of the site to the United States Enrichment Corporation (USEC), a private company.
The DOE maintains responsibility for the environmental restoration, legacy waste management, non-
leased facilities management, uranium hexafluoride (UF,) cylinder management, and decontamination
and decommissioning (D&D)/DOE Material Storage Area (DMSA) programs. The DOE also implements
an environmental monitoring and management program to ensure protection of human health and the
environment and compliance with all applicable regulatory requirements. This document summarizes
calendar year (CY) 2004 environmental management (EM) activities, including effluent monitoring,
environmental surveillance, and environmental compliance status. It also highlights significant site
program efforts conducted by DOE and its contractors and subcontractors at the Paducah Site. This
report does not include USEC environmental monitoring activities.

Introduction

Environmental monitoring consists of the
following two major activities: effluent monitoring
and environmental surveillance. Effluent monitoring
is the direct measurement or the collection and
analysis of samples of liquid and gaseous discharges
to the environment. Environmental surveillance is

The DOE requires that environmental
monitoring be conducted and documented for all of
its facilities under the purview of DOE Order 231.1
Change 2, Environment, Safety and Health
Reporting (DOE 1996). Several other laws,
regulations, and DOE directives require compliance

with environmental standards. The purpose of this
Annual Site Environmental Report (ASER) is to
summarize CY 2004 environmental management
activities at the Paducah Site, including effluent
monitoring, environmental surveillance, and
environmental compliance status, and to highlight
significant site program efforts. Environmental
management activities for CY 2005 will be reported
inthe next ASER. Since April 1, 1998, Paducah Site
programs have been coordinated by DOE’s
managing and integrating contractor, Bechtel
Jacobs Company LLC (BJC). References in this
report to the Paducah Site generally mean the
property, programs, and facilities at or near PGDP
for which DOE has ultimate responsibility.

the direct measurement or the collection and
analysis of samples consisting of air, water, soil,
biota, and other media. Environmental monitoring is
performedto characterize and quantify contaminants,
assess radiation exposure, demonstrate compliance
with applicable standards and permit requirements,
and detect and assess the effects, if any, on the local
population and environment. Multiple samples are
collected throughout the year and are analyzed for
radioactivity, chemical content, and various physical
attributes.

The overall goal for EM is to protect site
personnel, the environment, and the Paducah Site’s
neighbors, and to maintain full compliance with all
current environmental regulations. The current
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environmental strategy is to prevent future
compliance issues, to identify any current
compliance issues, and to develop a system for
resolution. The long-range goal of environmental
management is to reduce exposures of the public,
workers, and biota to harmful chemicals and
radiation.

Background

Before World War 11, the area now occupied
by PGDP was used for agricultural purposes.
Numerous small farms produced various grain crops
and provided pasture for livestock. During World
War II, a 16,126-acre tract was assembled for
construction of the Kentucky Ordnance Works
(KOW), which was subsequently operated by the
Atlas Powder Company until the end of the war. At
that time, it was turned over to the Federal Farm
Mortgage Corporation, and then to the General
Services Administration.

In 1950, the U. S. Department of Defense
(DOD) and DOE’s predecessor, the Atomic
Energy Commission, began efforts to expand
fissionable material production capacity. As part of
this effort, the National Security Resources Board
was instructed to designate power areas within a
strategically safe area of the United States. Eight
government-owned sites were initially selected as
candidate areas. In October 1950, as aresult of joint
recommendations from the DOD, Department of
State, and the Atomic Energy Commission,
President Truman directed the Atomic Energy
Commission to further expand production of atomic
weapons. One of the principle facets of this
expansion program was the provision for a new
gaseous diffusion plant. On October 18, 1950, the
Atomic Energy Commission approved the Paducah
Site for uranium enrichment operations and formally
requested the Department of the Army to transfer
the site from the General Services Administration to
the Atomic Energy Commission. Although
construction of PGDP was not complete until 1954,
production of enriched uranium began in 1952.

The plant’s mission of uranium enrichment has
continued unchanged, and the original facilities are
still in operation, albeit with substantial upgrading
and refurbishment. Of the 7566 acres acquired by
the Atomic Energy Commission, 1361 acres were
subsequently transferred to the Tennessee Valley
Authority (Shawnee Steam Plant site) and
2781 acres were conveyed to the Commonwealth
of Kentucky for wildlife conservation and for

recreational purposes [West Kentucky Wildlife
Management Area (WKWMA)]. DOE’s current
holdings at the Paducah Site total 3423 acres.

At Paducah’s uranium enrichment plant,
recycled uranium from nuclear reactors was
introduced into the PGDP enrichment “cascade” in
1953 and continued through 1964. In 1964, cascade
feed material was switched solely to virgin-mined
uranium. Use of recycled uranium resumed in 1969
and continued through 1976. In 1976, the practice of
recycling uranium feed material from nuclear
reactors was halted and never resumed. During the
recycling time periods, Paducah received
approximately 100,000 tons of recycled uranium
containing an estimated 328 grams of plutonium-239
(#°Pu), 18,400 grams of neptunium-237 (*Np),
and 661,000 grams of technetium-99 (*Tc). The
majority of the #*°Pu and *’"Np was separated out
during the initial chemical conversion to UF,.
Concentrations of transuranics (e.g., *°Pu and
Z7Np) and *Tc are believed to have been deposited
on internal surfaces of process equipment and in
waste products.

In October 1992, congressional passage of the
National Energy Policy Act established USEC.
Effective July 1, 1993, DOE leased the plant
production operation facilities to USEC. Under the
terms of the lease, USEC assumed responsibility for
environmental compliance activities directly
associated with uranium enrichment operations.

Under the lease agreement with USEC, DOE
retained responsibility for the site Environmental
Restoration Program; the Enrichment Facilities
Program; and the Legacy Waste Management
Program, including all waste inventories predating
July 1, 1993, and wastes generated by subsequent
DOE activities. The DOE is responsible for
Kentucky Pollutant Discharge Elimination System
(KPDES) compliance at outfalls not leased to
USEC. The DOE has also retained manager and co-
operator status of facilities not leased to USEC. The
DOE and USEC have negotiated the lease of
specific plant site facilities, written memoranda of
agreement to define their respective roles and
responsibilities under the lease, and developed
organizations and budgets to support their
respective functions. The DOE is the owner, and
BJC with DOE are co-operators for Resource
Conservation and Recovery Act (RCRA)-
permitted facilities and are responsible for
compliance with the RCRA permit.
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Description of Site Locale
Location

The Paducah Site is located in a generally rural
area of McCracken County, Kentucky. The center
of PGDP is about 10 miles west of Paducah,
Kentucky, and 3 miles south of the Ohio River
(Figure 1.1). The industrial portion of PGDP is
situated within a fenced security area and
constitutes about 748 acres. Within this area,
designated as secured industrial land use, are
numerous active and inactive production buildings,
offices, equipment and material storage areas,
active and inactive waste management units, and
other support facilities (Figure 1.2, the C-720
building is an example of a support facility). Of the
remaining 2675 acres, there is a 689 acre “buffer
zone” that surrounds PGDP and it is designated as
unsecured industrial land. There are no residences
on DOE property at the Paducah Site.

Three small communities are located within 5
kilometers (km) (3 miles) of the DOE property
boundary at PGDP: Heath and Grahamville to the
east, and Kevil to the southwest. The closest
commercial airport is Barkley Regional Airport,
approximately 5 miles to the southeast. The
population within an 50-mile radius of PGDP is
about 500,000. Within a 10-mile radius of PGDP,
the population is about 66,000 (DOC 1994).

Climate

The Paducah Site is located in the humid
continental zone where summers are warm (July
averages 79°F) and winters are moderately cold
(January averages 35°F). Yearly precipitation
averages about 49 inches. The prevailing wind is
from the south-southwest at approximately 10 miles
per hour.

Surface-Water Drainage

The Paducah Site is situated in the western
part of the Ohio River basin. The confluence of the
Ohio River with the Tennessee River is about
15 miles upstream of the site, and the confluence of
the Ohio River with the Mississippi River is about
35 miles downstream. PGDP is located on a local
drainage divide. Surface water from the east side of
the plant flows east-northeast toward Little Bayou
Creek, and surface water from the west side of the
plant flows west-northwest toward Bayou Creek
(commonly referred to as “Big Bayou Creek”).

Bayou Creek is a perennial stream that flows
toward the Ohio River along a 9-mile course. Little
Bayou Creek is an intermittent stream that flows
north toward the Ohio River along a 7-mile course.
The two creeks converge 3 miles north of the plant
before emptying into the Ohio River.

Flooding in the area is associated with Bayou
Creek, Little Bayou Creek, and the Ohio River.
Maps of the calculated 100-year flood elevations
show that all three drainage systems have 100-year
floodplains located within the DOE boundary at
PGDP. These 100-year floodplains range from
approximately 340 to 380 feet (ft) above mean sea
level. Plant elevations range from about 370 to 385
ft above mean sea level [U.S. Army Corps of
Engineers (COE) 1994].

Wetlands

More than 1100 separate wetlands, totaling
over 1600 acres, were found in a study area of about
12,000 acres in and around the Paducah Site (COE
1994 and CDM 1994). These wetlands have been
classified into 16 cover types. More than 60 percent
of the total wetland area is forested.

Soils and Hydrogeology

Soils of the area are predominantly silt loams
thatare poorly drained, acidic, and have little organic
content. Of the six primary soil types associated
with the Paducah Site, five commonly have the
characteristics necessary to be considered prime
farmland by the Natural Resources Conservation
Service, formerly the Soil Conservation Service
(Humphrey 1976).

The local groundwater flow system at the
Paducah Site contains the following four major
components (listed from shallowest to deepest): (1)
the terrace gravels, (2) the Upper Continental
Recharge System (UCRS), (3) the Regional Gravel
Aquifer (RGA), and (4) the McNairy flow system.

The terrace gravels consist of shallow
Pliocene gravel deposits in the southern portion of
the plant site. These deposits usually lack sufficient
thickness and saturation to constitute an aquifer, but
may be an important source of groundwater
recharge to the RGA.

The UCRS consists mainly of clay silt with
interbedded sand and gravel in the upper continental
deposits. The system is so named because of its
characteristic recharge to the RGA.
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Figure 1.1 Location of the Paducah Site

Figure 1.2 C-720 Maintenance Shop at the PGDP
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The RGA consists of coarse-grained
sediments at the base of the upper continental
deposits, sand and gravel facies in the lower
continental deposits, gravel and coarse sand
portions of the upper McNairy that are directly
adjacent to the lower continental deposits, and
alluvium adjacent to the Ohio River. These deposits
have an average thickness of 30 ft and can be more
than 70-ft thick along an axis that trends east-west
through the site. The RGA is the uppermost and
primary aquifer, formerly used by private
residences north of the Paducah Site.

The McNairy flow system is composed of
interbedded and interlensing sand, silt accessory,
and clay. Near PGDP, the McNairy Formation can
be subdivided into three members: (1) a 60-ft-thick
sand-dominant lower member; (2) a 100- to 130-ft-
thick middle member, composed predominately of
silty and clayey fine sand; and (3) a 30-to 50-ft-thick
upper member consisting of interbedded sands, silts,
clays, and occasional gravel. Sand facies account
for 40 to 50 percent of the total formation thickness
of approximately 225 ft.

Groundwater flow originates south of the
Paducah Site within eocene sands and the terrace
gravels. Groundwater within the terrace gravels
either discharges to local streams or recharges the
RGA, although the flow regime of'the terrace gravels
is not fully understood. Groundwater flow through
the UCRS is predominantly downward, also
recharging the RGA. From the plant site,
groundwater generally flows northward inthe RGA
toward the Ohio River, which is the local base level
for the system.

Ecological Resources
Vegetation

Much of the Paducah Site has been impacted
by human activity. Vegetation communities on the
reservation are indicative of old field succession
(e.g., grassy fields, field scrub-shrub, and upland
mixed hardwoods). The open grassland areas, most
of which are managed by WK WMA personnel, are
periodically mowed or burned to maintain early
successional vegetation, which is dominated by
members of the compositae family and various
grasses. Management practices on the WKWMA
encourage re-establishment of once common native
grasses such as eastern gama grass and Indian
grass. Other species commonly cultivated for

wildlife forage are corn, millet, milo, and soybean
(CH2M Hill 1992a).

Field scrub-shrub communities consist of sun-
tolerant wooded species such as persimmon,
maples, black locust, sumac, and oaks (CH2M Hill
1991a). The undergrowth vary depending on the
location of the woodlands. Wooded areas near
maintained grasslands have an undergrowth
dominated by grasses. Other communities contain a
thick undergrowth of shrubs, including sumac,
pokeweed, honeysuckle, blackberry, and grape.

Upland mixed hardwoods contain a variety of
upland and transitional species. Dominant species
include oaks, shagbark and shellbark hickory, and
sugarberry (CH2M Hill 1991a). Undergrowth vary
from open, with limited vegetation for more mature
stands of trees, to dense undergrowth similar to that
described for a scrub-shrub community.

Wildlife

Wildlife species indigenous to hardwood
forests, scrub-shrub, and open grassland communities
are present at the Paducah Site. Grassy fields are
frequented by rabbits, mice, songbirds, and a variety
of other small mammals and birds. Redwing
blackbirds, killdeer, cardinals, mourning doves,
bobwhite quail, meadowlarks, warblers, sparrows,
and red-tailed hawks have been observed in such
areas. Scrub-shrub communities support a variety of
wildlife including opossums, voles, moles, raccoons,
gray squirrels, killdeer, bluejays, redwing blackbirds,
bluebirds, cardinals, mourning doves, shrike,
warblers, turkeys, and meadowlarks. Deer,
squirrels, raccoons, turkeys, songbirds, and great
horned owls are found within the mature woodlands
of the DOE reservation (CH2M Hill 1991a). In
addition, the Ohio River serves as a major flyway for
migratory birds, which are occasionally seen on the
Paducah Site (DOE 1995).

Amphibians and reptiles are common
throughout the Paducah Site. Amphibians likely to
inhabit the area include the American and
Woodhouse toads. Reptiles include the eastern box
turtle and several species of snakes. Also, fish
populations in Bayou Creek and Little Bayou Creek
are numerically dominated by various species of
sunfish (DOE 1995).
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Threatened and Endangered Species

A threatened and endangered species
investigation identified federally listed, proposed, or
candidate species potentially occurring at or near the
Paducah Site (COE 1994). Updated information is
obtained on a regular basis from federal and state
sources. Currently, potential habitat for seven
species of federal concern exists in the study area
(Section 2, Table 2.3). Six of these species are listed
as “endangered” under the Endangered Species
Act of 1973 and one is listed as “threatened.” Of
note, significant potential summer habitat exists at
the Paducah Site for the Indiana bat, a federally
listed endangered species. However, neither the
Indiana bat nor any other federally listed or
candidate species have been found on DOE
property at the Paducah Site. Also, no property at
the Paducah Site has been designated as “critical
habitat” in accordance with the Endangered
Species Act.

Site Program Missions

The following two major programs are
operated by DOE at the Paducah Site: (1) EM and
(2) Uranium Programs. Environmental Restoration,
Waste Operations, and D&D are projects under the
EM Program (Figure 1.3). The mission of the
Environmental Restoration Program is to ensure
that releases from past operations at the Paducah
Site are investigated and that appropriate remedial
action is taken for protection to human health and the
environment in accordance with the Federal Facility
Agreement (FFA) (DOE 1998). The mission of the
Waste Operations Program is to characterize and
dispose of the legacy waste stored onsite, including

DMSAs, in compliance with the October 2003
Agreed Order (AO) between DOE and the
Kentucky Division of Waste Management
(KDWM) and other agreements. The primary
mission of the D&D Program is to manage and
characterize the areas and facilities in the program
and prepare materials and/or waste for disposition.
The primary missions of the Uranium Program are
to maintain safe, compliant storage of the DOE
depleted UF, (DUF,) inventory, until final
disposition and to manage facilities and grounds not
leased to USEC. The environmental monitoring
summarized in this report supports all DOE
programs/projects.
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Figure 1.3 Paducah Site programs/projects
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