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Paducah Overview

* The 1,350-acre Paducah Gaseous Diffusion Plant (PGDP) is
a uranium-enrichment facility, owned by the Department
of Energy (DOE). The GDP is still in operation under a
lease of the plant to the U.S. Enrichment Corporation
(USEC), providing fuel rods to electricity generating
reactors in the utility industry. The site is located 3 miles
south of the Ohio River and 10 miles west of Paducah,
Kentucky. Extensive support facilities are required to
maintain the uranium enrichment process including a
steam plant, four major electrical switch yards, four sets
of cooling towers, a building for chemical cleaning and
decontamination, a water treatment plant, and
maintenance and laboratory facilities.



Paducah Overview

* Approximately 740 acres of the plant are fenced, and an
uninhabited buffer zone surrounds the fence. PGDP
started uranium-enrichment operations in 1952. Plant
operations have generated hazardous, non-hazardous,
and radioactive wastes, including polychlorinated
biphenyls (PCBs), volatile organic compounds (VOCs)
technetium-99 (Tc-99), and multiple isotopes of
uranium. In 1988, DOE found Tc-99 in an off-site
drinking water well located north of the site. VOCs also
have been detected in nearby private wells and in on-
site monitoring wells. An estimated 1,400 people obtain
drinking water from wells within 4 miles of PGDP.



Paducah Overview

* |n addition to groundwater contamination, DOE has
detected PCBs in on-site surface water and downstream
of the plant in Big Bayou Creek and in Little Bayou
Creek. These creeks are part of the 2,100-acre West
Kentucky Wildlife Management Area, which is adjacent
to the buffer area surrounding the site. In 1989, the
State of Kentucky's Division of Water issued a warning
against eating fish caught in the Little Bayou Creek. The
Big Bayou Creek, however, currently has no fish
consumption advisories. In 2006 DOE reported that
PCBs had been detected in groundwater in the vicinity
of the U-746 landfill and within the PGDP security
boundary.
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PGDP Statistics

Federal Site Acreage:
Gaseous Diffusion Plant Acreage:

Total Number of Buildings:
Process Buildings:

Process Building Dimensions:

Process Building Acreage Under Roof:

Number of Enrichment Stages:
Peak Design Power Capacity:
Largest Process Motor:

Water Utilization:

Number of Control Instruments:
Miles of Process Piping:

Miles of Roadway:

Miles of Railroad:

Miles of Perimeter Fence:

3,425
750

161
4
1,100 ft. long, 970 ft. wide, 90 ft. high

74 acres

1,760

3,040 megawatts

3,300 horsepower

26 million gallons per day
85,000

400 (approximately)

19

9

5 miles



The U.S. Nuclear Weapons Complex

Nuclear weapons production occurred from World War Il until the late 1980s
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Uranium

* Uranium enrichment is the process of increasing the
concentration of U23° isotope in natural uranium and decreasing

that of U238 isotope

* Uranium is a naturally occurring element containing U%3> and
U238 isotopes. Only the U?3> isotope is fissionable. Enrichment is
a critical step in transforming natural uranium into nuclear fuel
to produce electricity.

Uranium-238 Uranium-235
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extra neutrons - heavier lighter and more active



Uranium

Natural uranium contains about 0.7% U?%3>. But the fuel
assemblies that power a commercial nuclear reactor at
an electric utility generally need uranium with a 4% -
5% concentration of U%3>. To produce this fuel, USEC
increases, or enriches, the concentration of U%3> in
natural uranium hexafluoride (UF6) to the appropriate
level and sells the fuel to its utility customers.

ENRICHED
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Site name Location Function Status
Los Alamos National Laboratory Los Alamos, New Mexico Research, Design, Pit Production Active
Lawrence Livermore National Laboratory Livermore, California Research and design Active
. . . Livermore, California; Alouguerque, New . .
Sandia National Laboratories quergue, New Research and design Active

Mexico

Hanford Site

Richland, Washington

Material production (Plutonium)

Not active, remediation

Oak Ridge National Laboratory

Oak Ridge, Tennessee

Material production (Uranium-235, fusion
fuel), research

Y-12 National Security Complex

Oak Ridge, Tennessee

Component fabrication, stockpile
stewardship, uranium storage

Nevada Test Site

Near Las Vegas, Nevada

Nuclear testing and nuclear waste
disposal

Active to some extent

Active

No nuclear tests since 1992, engaged in
waste disposal

Yucca Mountain

Nevada Test Site

Waste disposal (primarily power reactor)

Pending

Waste Isolation Pilot Plant

East of Carlsbad, New Mexico

Radioactive waste from nuclear weapons
production

Active

Pacific Proving Grounds

Marshall Islands

Nuclear testing

Not active, last test in 1962

Rocky Flats Plant

Near Denver, Colorado

Components fabrication

Not active, remediation

Pantex

Amarillo, Texas

Weapons assembly, disassembly, pit
storage

Active, esp. disassembly

Paducah Plant

Paducah, Kentucky

Material production (Uranium-235)

Active (commercial use)

Fernald Site

Near Cincinnati, Ohio

Material fabrication (Uranium-235)

Not active, remediation

Kansas City Plant

Kansas City, Missouri

Component production

Active

Mound Plant

Miamisburg, Ohio

Research, component production, Tritium
purification

Not active, remediation

Portsmouth Gaseous Diffusion Plant

Near Portsmouth, Ohio

Material fabrication (Uranium-235)

Active, but not for weapons production

Pinellas Plant

Largo, Florida

Manufacture of electrical components

Active, but not for weapons production

Savannah River Site

Near Aiken, South Carolina

Material production (Plutonium, Tritium)

Active (limited operation), remediation




U.S. Environmental History

e 1965 Solid Waste Disposal Act (WSDA)
e 1976 Resource Conservation and Recovery Act (RCRA)
— Identification of wastes (characteristics and/or publication)
* Ignitability
* Reactivity
* Corrosivity
* Toxicity
— Tracking of wastes
* Generation
* Labeling
* Transportation
* Storage
e Disposal
— Hazardous waste management plans
* Permits Valley of the Drums — Bullitt County KY
1984 Amendments
— Incinerators
— Small quantify generators

— Substandard landfills

e 1986 Amendments
— Underground storage tanks




U.S. Environmental History
1976 Toxic Substances Control Act (TSCA)

— Regulates the introduction of new or existing chemicals

— (1976) Subchapter I: Regulates the disposal of PCBs

— (1986) Subchapter II: Asbestos Hazard Emergency Response
— (1988) Subchapter Ill: Indoor Radon Abatement

— (1992) Subchapter IV: Lead Exposure Reduction

1980 Comprehensive Environmental Response, Compensation,
Liability Act (CERCLA)

— Hazardous Substance Superfund

1986 Superfund Amendments and Reauthorization Act (SARA)

— Toxics Reporting
* Material safety data sheets
* Emergency inventory forms
* Toxic release reporting
— Superfund Basic Research Program
* University of Kentucky



NPL Deletion

sk,
FPost-Construction

\ Completion
S Construction

Completion

NPL Listing
FProcess




PA/SI

MPL Listing

RI/FS

ROD

RD/RA

Construction
Completion

Post
Construction
Completion

MPL Delete

Reuse

CERCLA Process

Preliminary Assessment/Site Inspection

Inwestigations of site conditions. If the release of hazardous substances requires immediate
or short-term response actions, these are addressed under the Emergency Response
program of Superfund.

Mational Priorities List (MPL) Site Listing Process
A list of the most serious sites identified for possible long-term cleanup.

Remedial Investigation/Feasibility Study
Cetermines the nature and extent of contamination. Assesses the treatability of site
contamination and evaluates the potential performance and cost of treatment technologies.

Fecords of Decision
Explains which cleanup alternatives will be used at NPL sites. When remedies exceed 25
million, they are reviewed by the National Eemedy Review Board.

Femedial Desian/Remedial Action

Preparation and implementation of plans and specifications for applying site remedies. The
bulk of the cleanup usually occurs during this phase. All new fund-financed remedies are
reviewed by the National Priorities Panel.

Construction Completion
Identifies completion of physical cleanup construction, although this does not necessarily
indicate whether final cleanup levels have been achieved.

Post Construction Completion

Ensures that Superfund response actions provide for the long-term protection of human
health and the environment. Included here are Long-Term Response Actions (LTRA),
Cperation and Maintenance, Institutional Controls, Five-Year Reviews, BEemedy Optimization.

Mational Priorities List Deletion
Femoves a site from the NPL once all response actions are complete and all cleanup goals
have been achieved.

Site Reuse/Redevelopment

Information on how the Superfund program is working with communities and other partners
to return hazardous waste sites to safe and productive use without adversely affecting the
remedy.




COMMON FFA

REQUIREMENTS

CERCLA

FFA PRIMARY
DOCUMENTS

Draft Permit
Modification

Identify releases and need for
further investigation

Characterize the nature and
extent of contaminant releases

Identification, evaluation, and
screening of remedial alternatives

Identification and Public Notice of
the preferred remedial
alternative (final actions)

l
l
s

Proposed

(statement
of basis)

Plan

Permit
Modification

Remedy Selection

Design and Construction of remedial action

Record of
Decision

Site
Evacuation

RVFS Work Plan
Rl Report

FS Report

Proposed

Plan

Record of
Decision

RD Work Plan
RD Report

RA Work Plan
RA Report




Table L.1. Significant contaminant: of potential concern at PGDE

Metals Tnorganic Chemicals Orzanic Compounds Radionuclides
Antimony Acrylomimle Ameniemm-241
Arsenic Benzene Cesmum-137
Beryllium Carbon tetrachloride Cobalt-60
Cadmrum Chloraferm Neptumum-237
Chromaum IIT 1.1-Dhelhloroethene Flutonnm-238
Chromumm 1T I,2-Dichleroethene (mixved) Plutomun-235
Copper rrans-1,2-Dhckloroethene Plutomune- 240
Iron e1s-1,.2-Dichloroethene Radium-226
Lead Ethvibenzens Fadon-222
Manzanese Fyrene Stontim-20)
Mercury Temachloroethens Technenum-99
Melybdenum Trichloroethene Thormmm-228
Ickel Dhoxans/Furans Thorum-230
Selenim Polynuclear aromatic hydrocarbons Thornum-232
Silver Polyvehlormated biphenyls Uranmm-234
Thallium Finpl chloride Uranmm-235
Uramum Nylenes Lranmum-238
Vanadmm
Zme

Primary contarminsnts associated with sits -E];al]enges are leghlizbted 1o bold, malic o,



Environmental Management

@ e

KY EEPC

Site Management
Plan



Funding

Community Support S



Management Units

Federal Facilities Agreement

Site Management Plan

Operable Units (OU)

Waste Area Groups (WAGS)

Solid Waste Management Unit (SWMU)
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23

21

20

19

18

16

13

12

11

10

Hame

COMPREHENSIE
SITE-WIDE QU

BURLAL
GROUNDS
OPERABLE UNIT

SOILS
OPERABLE UNIT

0 & D OPERABLE
UINIT

GROUNDWATER
OPERABLE UNIT

SURFACE
WATER
OPERABLE UNIT

WAG 28

WAG 27

WAGS

WAG 1T

GW

INTEGRATOR

SURF WATER
INTEGRATER

Operable Units

Types of Contaminants
found at this QU

No Contaminants

No Contaminants

No Contaminants

No Contaminants

WOC

Inorganics; Metals; PAH; PCBs; Radicactive

No Contaminants

WOC

No Contaminantz

No Contaminantz

No Contaminants

No Contaminants

Cleanup
Technologies Used

Mo Cleanup Technologies

Mo Cleanup Technologies

Mo Cleanup Technologies

Mo Cleanup Technologies

Ajr Monitoring; Building; demelition; or excavation
regulation; Covenant, Deed Notices, PhysicallChemical
Treatment; (In-Situ. }; Thermal Treatment; Mot Specifisd

Building; demalition; or excavation regulation; Cap;
Cowvenant; Dizpozal

Mo Cleanup Technologies

Bioremediation (In-Situ); Monitoring; Treatment; Mot

Specified

Mo Cleanup Technologies

Mo Cleanup Technologies

Mo Cleanup Technologies

Mo Cleanup Technologies

Cleanup Status
at this QU

k2]

A Study Not Begun
Study and Remedy
Selection Underway

k2]

A Study Not Begun
Remedy Dezign
ECD mplete

Remesdy Construction
“i Underway

Remesdy Conztruction
Complete

Study and Remedy
Selection Complete

Study and Remedy
Selection Compilete

Study and Remedy
Selection Complete

Study and Remedy
Selection Complete

Study and Remedy
Selection Underway

Study and Remedy
Selection Underway

o TP o S0 20 o




10

s

08

i

05

04

03

02

1y

00

SURF WATER
INTEGRATER

WAG 23 PCB
SPILL

WAG 22 BURIAL
GROUNDS

WAG 13

M3 DN DITCH

WAGT&T

MWW PLUME
CONTAINMENT 2

ME PLUME
CONTAINMENT 1

HW PLUME
CONTAINKMENT 1

108 ADM
ORDER /
CONSENT

SITEWIDE

Operable Units

No Contaminantz

No Contaminants

Metalz; Radicactive, VOC

No Contaminantz

Inorganics; Metals; PCBs, Radicactive

Metalz

No Contaminantz

WaC

Radioactive; VOC

No Contaminants

No Contaminantz

Mo Cleanup Technologies

Mo Cleanup Technologies

Cap; Deed Restriction; Monitoring

Mo Cleanup Technologies

Dizcharge; Engineering Control; Not Specified,;
Institutivnal Controlz; Mot Specified; lon Exchangs;
Phy=icallChemical Treatment; Mot Specified; Precipitation;
Surface VWater Control

Deed Restriction; Engineering Control, Mot Specified;
Institutivnal Controlz; Mot Specified; Leachate Control;
Meonitering; Mo Further Action

Mo Cleanup Technologies

Dizcharge; Fittration; Hydraulic Control; Monitering; Pump
And Treat

Adr Stripping; Dizcharge; Hydraulic Control; lon
Exchange; Liguid Phase Carbon Ad=orption;
Phy=icallChemical Treatment; Not Specified; Pump And
Treat

Mo Cleanup Technologies

Mo Cleanup Technologies

Study and Remedy
Selection Underway

Study and Remedy
Selection Complets

Study and Remedy
Selection Underway

Study and Remedy
Selection Complete

Remedy Conztruction

iy
(;
iy
(;
B
B
(;
B
B
(;

Study and Remedy
Selection Underway

Remedy Conztruction
Complete

Remedy Congtruction

Study and Remedy
Selection Underway

&
R Remedy Selected



Reaching a Final Cleanup Decision

{ Daea from past she
w investigations, sudies, etc,

Identify == Investigate sjpp- Set = Develop <— mm“:;....

potential risk to human to determine nature and cleanup objectives cleanup alternatives project
health and/or the extent of contamination % " Enghwaring st md
environment caused by selentific reearch t ald in
past practices i altermative devalopment
Public and Regulatory '/
Au:ceplancn

:plmﬂun of
CERCLA screening process CERCLA criterfa

Implement :
cleanup ane
Repeat for %
edeanup goals achieved el
project

Sequence
| | | | | | | | | | | |
| | | | l | | | | | | |
Identify Past Project Risk Develop Screen Publish Public Final Final
potential risks  studies  investigations assessment  alternatives  alternatives recommended comment decision cleanup

action

{ Begin engineering studies and scientific research



What the Law Requires in Making Cleanup Decisions

Before making cleanup decisions, the best
DOE must evaluate potential cleanup technologies against criteria spelled out in a federal law
called CERCLA There are nine criteria to be considered, which are divided into three categories.
Threshold Criteria determine if the possible selution to an environmental problem protects
people and the environment and meets federal and state regulations. Balancing Criteria are used
to determine which of the criteria meeting the Threshold Criteria will work the best. Modifying
Criteria are used to determine if the recommended solution is acceptable to Kentucky and the

local community. bt ud

¥ill the commanity

Every CERCLA decition procen
#eares with an evaluation
aof alternatives for sclving b the altermatre
a particular environmental effectrve for st
problem. Then, theis term sehatsan of the
alternatives are narrowed by
applying the nine criteria in Do the altermatne
a Feaibility Study, which n reduce Loy,
illuserased hare.

Theese five criteria are sed to evaluate which

alternative(1} bett acsomplinh the project’s N
i cleanup goals. CERCLA also requires 7
, rvabiation of the benefita and consequanca i
Dioes the slrematie ‘J | of taking na actian. | |’
protect human health
wnd the envwonment!

If nor, then do If o, then do

not consider the | not consider the

altermaitive amy altermative any

further. further |

Threshald Criteria Balaneing Criteria Maditying Criteria



Environmental Cleanup Project Alternatives

Loma projects may hava only ona reas :m.rhh alution, otfrs may hawe myriad akormatved. In sach |:rl:|[m:L the amount of wasto material genaratod by the deanup may vary daponding on the atamative selactad.
D liusraEe diffarin i amourds of wiste panarated by eech alermative and 00 nol squate 1o 3 specific volurma,
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Fuliwe Decescons

Contaminated creeks and ditches, 2009
Three facilities with contaminated soils, 2009
Certain contaminated soils, 2009
Contaminated soil/rubble piles, 2009

Waste Disposal Evaluation, 2009

Removal of unusable facilities, 2010
Southwest Groundwater Plume, 2010

Waste burial grounds, 2010

Remaining contaminated soils, 2011

Off-site groundwater plumes, 2015



