Department of Energy

Portsmouth/Paducah Project Office
1017 Majestic Drive, Suite 200
Lexington, Kentucky 40513
(859) 219-4000

MAY 17 2019

Mr. Brian Begley PPPO-02-5378119-19D
Federal Facility Agreement Manager

Division of Waste Management _

Kentucky Department for Environmental Protection

300 Sower Boulevard, 2nd Floor

Frankfort, Kentucky 40601

Ms. Julie Corkran

Federal Facility Agreement Manager

U.S. Environmental Protection Agency, Region 4
61 Forsyth Street

Atlanta, Georgia 30303

Dear Mr. Begley and Ms. Corkran:

TRANSMITTAL OF THE CY 2018 FIVE-YEAR REVIEW FOR REMEDIAL ACTIONS
AT THE PADUCAH GASEOUS DIFFUSION PLANT, PADUCAH, KENTUCKY
(DOE/LX/07-2426&D2)

References:

1. Letter from J. Corkran to T. Duncan, “RE: EPA Comments: Five-Year Review of
Remedial Actions at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,
(DOE/LX/07-2426&D1), transmittal dated July 25, 2018 (PPPO-02-4759760-18A),”
dated December 26, 2018

2. Letter from A. Webb to T. Duncan, “RE: Submittal of Comments to the 2018 Five-Year
Review for Remedial Actions at the Paducah Gaseous Diffusion Plant
(DOE/LX/07-2426&D1), Paducah Site, Paducah, McCracken County, Kentucky,
#KY8-890-008-982,” dated November 26, 2018

Please find enclosed the CY 2018 Five-Year Review for Remedial Actions at the Paducah Gaseous
Diffusion Plant, Paducah, Kentucky, DOE/LX/07-2426&D2. This Five-Year Review
encompasses activities associated with response actions from January 2013 through December
2017. Section XXX of the Federal Facility Agreement (FFA) for the Paducah Site includes
requirements for synchronizing five-year reviews of remedial actions. The last five-year review at
the Paducah Site was conducted in 2013 for the period January 2008 through December 2012.

This version includes comments received from the U.S. Environmental Protection Agency (EPA)
and the Kentucky Department for Environmental Protection (KDEP) on December 26, 2018, and
November 26, 2018, respectively, and comments from the FFA parties received during comment
resolution meetings held February 20 and 26, 2019; March 4, 12, and 14, 2019; and April 3 and
17, 2019.
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As discussed with the FFA parties on May 14, 2019, the following activities are not identified as
recommendations in the 2018 Five-Year Review; however, the U.S. Department of Energy
(DOE) is committed to implementing the following activities.

As part of the C-400 Complex remedial investigation, additional geological data will be
collected in the area of the C-400 Building, which is recognized as the primary source of
trichloroethene contamination to groundwater at Paducah Gaseous Diffusion Plant, to reduce
uncertainty in fault-control impacts on the location and migration of the primary dense
nonaqueous-phase liquid source zone and migration of dissolved phase contamination. This
information will be reported in the C-400 Complex remedial investigation/feasibility study
report.

As part of DOE’s fiscal year 2019 Environmental Monitoring Plan for the Paducah Site,
monitoring wells MW315 and MW330 will be sampled for certain per-and polyfluoroalkyl
substances at the Fire Training Area (Solid Waste Management Unit 100). Results from this
sampling should be reported in PEGASIS by March 31, 2020, reported in a letter from the
DOE Site Lead to EPA and KDEP by April 30, 2020, and reported in the 2019 Annual Site
Environmental Report (which will be available to the public and the regulatory agencies in
the fall of 2020).

The steps for conducting a review of the Water Policy program will be documented in a
contractor procedure, which will be posted to https://pubdocs.pad.pppo.gov. DOE will post
the contractor procedure and brief EPA and KDEP on the contents of the contractor’s Water
Policy Annual Due Diligence Report by December 30, 2019.

The FFA parties have 30 days to review and comment on the enclosed document. If you have
any questions or require additional information, please contact Rich Bonczek at (859) 219-4051.

Sincerely,

raccy éuncan

Federal Facility Agreement Manager
Portsmouth/Paducah Project Office

Enclosures:

1. CY 2018 Five-Year Review for Remedial Actions, DOE/LX/07-2426&D2—Clean
CY 2018 Five-Year Review for Remedial Actions, DOE/LX/07-2426&D2—Redline
Comment Response Summary—EPA

Comment Response Summary—KDEP

Other Changes Summary
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General Reference Compendium
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dave.hutchison@pad.pppo.gov, FRNP
edward.winner@ky.gov, KDEP
frnpcorrespondence@pad.pppo.gov, FRNP
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EXECUTIVE SUMMARY

The cleanup strategy under the Site Management Plan (SMP) and required by the Federal Facility
Agreement for the Paducah Gaseous Diffusion Plant (FFA) (EPA 1998), establishes operable units (OUs)
to be accomplished to achieve delisting of the Paducah Site from the National Priorities List and the
decommissioning of the Paducah Gaseous Diffusion Plant (PGDP). These include the C-400 Complex
OU, the Groundwater OU (GWOU), the Surface Water OU (SWOU), the Soils OU, the Soils and Slabs
OU, the Burial Grounds OU (BGOU), the Decontamination and Decommissioning (D&D) OU, the
Lagoons OU, the Depleted Uranium Hexafluoride (DUFs) Footprint Underlying Soils OU, and the
Comprehensive Site OU (CSOU). Each OU leading up to the CSOU is scoped to remediate areas and
media associated with the DOE Paducah Site." A final CSOU evaluation will occur following completion
of the D&D OU of (PGDP), completion of the DUFs Footprint Underlying Soils OU, and completion of
cleanup of each of the specific OUs. The specific scopes and further discussions for each OU and
associated follow-up actions are addressed in the fiscal year (FY) 2018 and 2019 SMP (DOE 2019a).

The U.S. Environmental Protection Agency (EPA) defines the four following types of Five-Year
Reviews: (1) statutory review, (2) policy review, (3) discretionary review, and (4) five-year review
addendum (for deferred protectiveness). This document is a combination of statutory and discretionary
reviews.

This fourth synchronized Five-Year Review encompasses the remedial actions (RAs) that DOE has taken
under the respective OUs, plus the Water Policy removal action, Surface Water Interim Corrective
Measures (ICMs), and Surface Water On-site Sediment Removal.” The FFA for the Paducah Site includes
requirements for synchronizing Five-Year Reviews of RAs (Section XXX). The triggering action for this
review is the five-year anniversary of the third synchronized Five-Year Review conducted at the Paducah
Site in 2013 for activities associated with response actions from 2008 through 2012 [Five-Year Review for
Remedial Actions at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-1289&D?2
(DOE 2014a)°]. This fourth synchronized Five-Year Review encompasses activities associated with
response actions from 2013 through 2017. A form summarizing the Paducah Site, issues from the review,
recommendations, and protectiveness statements is presented following Table ES.1. This form is the
updated 2011 version of the form from Appendix F of EPA guidance document Comprehensive Five-
Year Reviews Guidance (EPA 2001).

! References in this report to the Paducah Site generally mean the property, programs, and facilities at or near Paducah Gaseous
Diffusion Plant for which DOE has ultimate responsibility. The Paducah Site is located in a generally rural area of McCracken
County, Kentucky, 10 miles west of Paducah, Kentucky, and 3.5 miles south of the Ohio River. The gaseous diffusion plant
(GDP) is on a 3,556-acre DOE site comprised of the following: 628 acres within a fenced security area, approximately 809 acres
located outside the security fence, 133 acres in acquired easements, and the remaining 1,986 acres licensed to the Commonwealth
of Kentucky as part of the West Kentucky Wildlife Management Area.

2 As shown in Table 2.1, four individual OUs had five-year reviews conducted prior to the 2003 synchronized five-year review.

3 A D2/R1/A2/R2 version of the Five-Year Review for 2013 was issued in October 2017. Associated documents to support
related vapor intrusion studies include Sampling and Analysis Plan to Support the Additional Action for the CERCLA Five-Year
Review at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-2200&D1 (DOE 2015a); Water Policy Area
Vapor Intrusion Screening Study Report for the Five-Year Review of Remedial Actions, Paducah, Kentucky,
DOE/LX/07-1289&D2/R1/A1/R1 (DOE 2016a); and C-400 Vapor Intrusion Study Work Plan to Support the Additional Actions
for the CERCLA Five-Year Review at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-2403&D2/R1
(DOE 2017a).
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Table ES.1. Five-Year Review Summary Form

SITE IDENTIFICATION

Site Name: Paducah Gaseous Diffusion Plant
I EPA ID: K'Y8-890-008-982
Region: 4 State: KY City/County: Paducah/McCracken

NPL Status: Final

Multiple OUs? Has the site achieved construction completion?
Yes No

Lead agency: Other Federal Agency
If “Other Federal Agency” was selected above, enter Agency name: U.S. Department of Energy

Author name (Federal or State Project Manager): Rich Bonczek

Author affiliation: U.S. Department of Energy
Review period: 01/01/2013-12/31/2017
Date of site inspection: 12/04/2017-12/20/2017

Type of review: Statutory and Discretionary

Review number: Fourth Synchronized

Triggering action date: 12/30/2013

Due date (five years after triggering action date): 12/30/2018
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Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the Five-Year Review:

SWOU and BGOU

Issues and Recommendations Identified in the Five-Year Review:

OU(s):
Groundwater,
Northwest Plume

Issue Category: Remedy Performance

Issue: The Northwest Plume [Solid Waste Management Unit (SWMU) 201] interim
remedial action (IRA), designed to initiate hydraulic control of the high trichloroethene
(TCE) concentration of the Northwest Plume, saw increases in TCE levels in a
downgradient monitoring well.

Increasing TCE levels in downgradient MW460 may be an indication of capture of
downgradient groundwater impacted by site contaminants in response to drawdown of the
aquifer or increasing TCE levels may indicate limited plume bypass of the optimization
extraction well (EW) wellfield.

Recommendation: EW pump placement and pumping rates should be evaluated to
optimize capture of the Northwest Plume.

Affect Current Affect Future Implementing Oversight Party Milestone Date
Protectiveness Protectiveness Party
No* No* Federal Facility EPA/State 12/30/2022
(End of Next
Five-Year Review
Period)

*Although the issue does not affect the current or future protectiveness, the issue and recommended actions are an optimization to the current
remedy established and are included as recommended by guidance.
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Protectiveness Statement(s)

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):
GWOU, Northwest Plume Short-term Protective N/A

Protectiveness Statement:

The remedy for the Northwest Plume (SWMU 201) is protective of human health and the environment in the
short-term. Exposure pathways that could result in unacceptable risk are being controlled; however, additional
actions, as part of the Dissolved-Phase Plumes OU [see Appendix 3 of the FY 2018 and FY 2019 SMP for a
discussion of the scope of the Dissolved-Phase Plumes OU (DOE 2019a)], need to be evaluated for long-term
protection. A recommendation was made for an evaluation of EW pump placement and pumping rates to optimize
capture of the Northwest Plume in response to increasing TCE levels in downgradient MW460.

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):
GWOU, Northeast Plume Short-term Protective N/A

Protectiveness Statement:

The remedy for the Northeast Plume (SWMU 202) is protective of human health and the environment in the
short-term. The Northeast Plume groundwater extraction system is being optimized to increase TCE mass
removal, to enhance control of plume migration at the eastern edge of the PGDP industrial area. Exposure
pathways that could result in unacceptable risk are being controlled; however, additional actions, as part of the
Dissolved-Phase Plumes OU [see Appendix 3 of the FY 2018 and FY 2019 SMP for a discussion of the scope of
the Dissolved-Phase Plumes OU (DOE 2019a)], need to be evaluated for long-term protection.

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):

GWOU, Cylinder Drop Test Short-term Protective

Area N/A

Protectiveness Statement:

The remedy for the Cylinder Drop Test Area (SWMU 91) is protective of human health and the environment in
the short-term. Exposure pathways that could result in unacceptable risk are being controlled through DOE
access controls. This project is not a final action and was not designed to return the areas to unrestricted use and
unlimited exposure. A final TCE cleanup level providing long-term protection of groundwater has not yet
been established. In order to establish long-term protectiveness, per the FFA, “...any necessary RA shall be
selected and implemented....” as part of the CSOU.
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Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):

GWOU, Water Policy Short-term Protective N/A

Protectiveness Statement:

The remedy for the Water Policy currently protects human health and the environment by institutional controls,
including administrative controls, in the short-term. Exposure pathways that could result in unacceptable risk are
being controlled; however, additional actions, as part of the Dissolved-Phase Plumes OU, need to be evaluated
for long-term protection.

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):
GWOQU, C-400 Electrical Short-term Protective N/A

Resistance Heating

Protectiveness Statement:

The IRA for the VOC contamination at C-400 Building is protective of human health and the environment in the
short-term. In the interim, land use controls (LUCs) for this action include property record notices and deed
restrictions, administrative controls, and access controls. This action, in combination with other Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) response actions and existing controls
(alternate water supply, monitoring, etc.), has adequately addressed known exposure pathways that could result
in unacceptable risks originating from C-400. In order to establish long-term protectiveness, additional RAs will
be evaluated and selected, as necessary, under the C-400 Complex OU Record of Decision (ROD).

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):

GWOU, Southwest Plume, Short-term Protective N/A

Oil Landfarm

Protectiveness Statement:

The RA for VOC sources at Southwest Plume Qil Landfarm (SWMU 1) is expected to be protective of human
health and the environment upon completion. A period of time is required before attainment of all remedial
action objectives (RAOS). Interim LUCs consisting of placement of warning signs and DOE’s
excavation/penetration permit program are in place to prevent exposure to site contaminants. This action, in
combination with other CERCLA response actions and existing controls (alternate water supply, monitoring,
etc.), will address adequately known exposure pathways that could result in unacceptable risks originating from
the Southwest Plume.
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Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):

GWOU, Southwest Plume, Will Be Protective N/A
C-720 Building NE and SE
Spill Sites

Protectiveness Statement:

The RA for VOC sources at Southwest Plume C-720 Building NE and SE Spill Sites (SWMUs 211-A and
211-B) is expected to be protective of human health and the environment upon completion. Interim LUCs
consisting of placement of warning signs and DOE’s excavation/penetration permit program are in place to
prevent exposure to site contaminants. This action, in combination with other CERCLA response actions and
existing controls (alternate water supply, monitoring, etc.), will address adequately known exposure pathways
that could result in unacceptable risks originating from the Southwest Plume (SWMU 210).

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):
Surface Water OU, North- Protective N/A

South Diversion Ditch
Source Control

Protectiveness Statement:

The remedy for the North-South Diversion Ditch (NSDD) Source Control is protective of human health and the
environment. Exposure pathways that could result in unacceptable risk are being controlled. This project is not a
final action and was not designed to return the areas to unrestricted use.

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):
Surface Water OU, Short-term Protective N/A

North-South Diversion Ditch
Sections 1 and 2

Protectiveness Statement:

The remedy for the NSDD Sections 1 and 2 (SWMU 59) is protective of human health and the environment in
the short-term. Exposure pathways that could result in unacceptable risk currently are being controlled. This
project is not a comprehensive final action for the NSDD Sections 1 and 2. In order to establish long-term
protectiveness, additional action will be evaluated and selected, as necessary, under the SWOU.
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Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):

Surface Water OU, Protective N/A
C-746-K Sanitary Landfill

Protectiveness Statement:

The remedy for the C-746-K Sanitary Landfill (SWMU 8) is protective of human health and the environment.
Exposure pathways that could result in unacceptable risk are being controlled. This project is not a final action
and was not designed to return the areas to unrestricted use.

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):
Surface Water OU, Fire Short-term Protective N/A

Training Area

Protectiveness Statement:

The remedy for the Fire Training Area (SWMU 100) is protective of human health and the environment in the
short-term. Exposure pathways that could result in unacceptable risk are being controlled. This project is not a
final action and was not designed to return the areas to unrestricted use and unlimited exposure. In order to
establish long-term protectiveness, per the FFA, “...any necessary RA shall be selected and implemented....” as
part of the CSOU.

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):

Surface Water Interim Short-term Protective N/A
Corrective Measures

Protectiveness Statement:

The remedy for the surface water ICMs currently protects human health and the environment by institutional
controls; however, additional actions under the SWOU need to be evaluated for long-term protectiveness.

Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):

Surface Water OU, On-site Short-term Protective N/A
Sediment Removal

Protectiveness Statement:

The remedy for the Surface Water On-site Sediment Removal is protective of human health and the environment
in the short-term due to excavation of contaminated sediment/soil and placement of clean soil to meet the
cleanup goal. In order to establish long-term protectiveness, additional RAs will be evaluated and selected, as
necessary, under the SWOU.
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Operable Unit: Protectiveness Determination: Addendum Due Date
(if applicable):

Burial Grounds OU, C-749 Short-term Protective N/A
Uranium Burial Ground

Protectiveness Statement:

The remedy for the C-749 Uranium Burial Ground (SWMU 2) is protective of human health and the environment
in the short-term. Exposure pathways that could result in unacceptable risk are being controlled through DOE
access controls. This earlier remedy is not a final RA and was not designed to fully address the risks to human
health and the environment from the buried wastes nor return the areas to unrestricted use and/or unlimited
exposure. The selected remedy for the C-749 Uranium Burial Ground was an interim action, and a final
CERCLA action will be evaluated under the BGOU to ensure long-term protectiveness.

Sitewide Protectiveness Statement (if applicable)

For sites that have achieved construction completion, enter a sitewide protectiveness determination and
statement.

Protectiveness Determination: Addendum Due Date (if applicable):
N/A N/A

Protectiveness Statement:

N/A
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The assessments of this fourth synchronized Five-Year Review find that DOE has implemented and
operated the remedies in accordance with the requirements of the RODs or Action Memorandums (AMS).
Table ES.2 is a list of the continuing or completed response actions by decision document, site or project
name, and OU contained in this fourth synchronized Five-Year Review.

Table ES.2. Decision Document and Site/Project Name Included in Fourth Synchronized Five-Year Review

Decision Document Site or Project Operable Unit
Record of Decision for Interim Remedial Action of the Northwest
Plume at the Paducah Gaseous Diffusion Plant, Paducah,
Kentucky, DOE/OR/06-1143&D4, and Explanation of Significant Northwest Plume GWOU
Differences to the Record of Decision for Interim Remedial Action (SWMU 201)
of the Northwest Plume at the Paducah Gaseous Diffusion Plant,
Paducah, Kentucky, DOE/LX/07-0343&D2
Record of Decision for Interim Remedial Action at the Northeast
L Northeast Plume

Plume, Paducah Gaseous Diffusion Plant, Paducah, Kentucky, (SWMU 202) GWOU
DOE/OR/06-1356&D2
Record of Decision for Remedial Action at Solid Waste Cvlinder Drop Test Area
Management Unit 91 of Waste Area Group 27 at the Paducah y P

e (SWMU 91) or GwouU
Gaseous Diffusion Plant, Paducah, Kentucky, Lasagna™
DOE/OR/06-1527&D2
Action Memorandum for the Water Policy at the Paducah Gaseous .
Diffusion Plant, Paducah, Kentucky, DOE/OR/06-1201&D2 Water Policy GWOU
Record of Decision for Interim Remedial Action for the
Groundwater Operable Unit for the Volatile Organic Compound C-400 Electrical
Contamination at the C-400 Cleaning Building at the Paducah Resistance Heating GWOU
Gaseous Diffusion Plant, Paducah, Kentucky,
DOE/OR/07-2150&D2/R2
Record of Decision for Solid Waste Management Units 1, 211-A,
211-B, and Part of 102 Volatile Organic Compound Sources for
the Southwest Groundwater Plumegat the PadScah Gaseous Southwest Plume GWOU
Diffusion Plant, Paducah, Kentucky, DOE/LX/07-0365&D2/R1
Record of Decision for Interim Action Source Control at the North-South Diversion
North-South Diversion Ditch, Paducah Gaseous Diffusion Plant, Ditch Source Control SWOou
Paducah, Kentucky, DOE/OR/06-1213&D3
Record of Decision for Interim Remedial Action at the North-South Diversion
North-South Diversion Ditch at the Paducah Gaseous Diffusion Ditch Sections 1 and 2 SWOou
Plant, Paducah, Kentucky, DOE/OR/07-1948&D?2 (SWMU 59)
Record of Decision for Waste Area Groups 1 and 7 at the Paducah C-746-K Sanitary
Gaseous Diffusion Plant, Paducah, Kentucky, Landfill (SWMU 8) SWOou
DOE/OR/06-1470&D3
Record of Decision for Waste Area Groups 1 and 7 at the Paducah Fire Training Area
Gaseous Diffusion Plant, Paducah, Kentucky, (SWMU 100) SWOuU
DOE/OR/06-1470&D3
Interim Measure Report for Institutional Control of Off-Site Surface Water Interim SWOU
Contamination in Surface Water, DOE/OR/07-1206&D1 Corrective Measures
Action Memorandum for Contaminated Sediment Associated with
the Surface Water Operable Unit (On-Site) at the Paducah Surface Water On-site SWOU
Gaseous Diffusion Plant, Paducah, Kentucky, Sediment Removal
DOE/LX/07-0119&D2/R1
Record of Decision for Interim Remedial Action at Solid Waste
Management Units 2 and 3 of Waste Area Group 22 at the C-749 Uranium Burial BGOU
Paducah Gaseous Diffusion Plant, Paducah, Kentucky, Ground (SWMU 2)
DOE/OR/06-1351&D1
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The response actions are functioning as intended by the decision documents. Each of these projects had
specific remedies cited in each applicable decision document (e.g., ROD or AM). This fourth
synchronized Five-Year Review concludes, for completed response actions, that additional actions are not
required to meet the remedial goals or RAQOs of the decision documents. For those response actions that
are not completed, future actions are appropriate as identified in the issues and recommendations.
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1. INTRODUCTION

The purpose of this fourth synchronized Five-Year Review is to determine whether the remedies at the
U.S. Department of Energy (DOE) Paducah Site* remain protective of human health and the environment
and evaluate the implementation and performance of the selected remedies. The methods, findings,
conclusions, and recommendations of reviews of 13 projects are documented in this report.

DOE has conducted this fourth synchronized Five-Year Review pursuant to the Federal Facility
Agreement (FFA) (EPA 1998) and the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) [42 USCA 8 9621(c)]; the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) [40 CFR § 300.400(f)(4)(ii)]; and the U.S. Environmental Protection Agency
(EPA) Office of Solid Waste and Emergency Response (OSWER) Directive 9355.7-03B-P (EPA 540-R-
01-007) (EPA 2001). Additionally, this document meets guidance set forth in the “Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Five-Year Review Guide,” Office
of Environmental Management, DOE, March 2002 [DOE 2002a (unnumbered)]; Assessing Protectiveness
at Sites for Vapor Intrusion Supplement to the “Comprehensive Five-Year Review Guidance,”
OSWER 9200.2-84; Recommended Evaluation of Institutional Controls: Supplement to the
Comprehensive Five-Year Review Guidance Five-Year Reviews, OSWER 9355.7-18; Frequently Asked
Questions (FAQs) and Answers, Clarifying the Use of Protectiveness Determinations for Comprehensive
Environmental Response, Compensation, and Liability Act Five-Year Reviews, OSWER 9355.7-21; and
Memorandum issued September 13, 2012, OSWER 9200.2.111. Per guidance, community involvement
activities during the Five-Year Review should include notifying the community that the Five-Year
Review will be conducted. DOE published a public notice in the local newspaper on December 17, 2017,
announcing that the Five-Year Review had been initiated and requesting that any suggestions, issues,
guestions, or concerns regarding this review be provided from December 18 through December 31, 2017.
No comments were received.

CERCLA requires that reviews be conducted no less often than once every five years. The FFA,
Section XXX, requires a Five-Year Review for final remedial actions (RAs) for any operable unit (OU),
“including selected alternatives entailing institutional controls with remedial action, result in Hazardous
Substances, pollutants or contaminants, or Hazardous Wastes and Hazardous Constituents remaining at
the Site above levels that allow for unlimited use and unrestricted exposure in accordance with
Section 300.430(f)(4)(ii) of the NCP.” EPA Guidance (OSWER 9355.7-21) defines the following four
types of Five-Year Reviews: (1) statutory reviews; (2) policy reviews; (3) discretionary reviews; and (4)
five-year review addendum (for deferred protectiveness).

Statutory Reviews are conducted pursuant to CERCLA § 121(c) and 40 CFR § 300.430(f)(4)(ii) of the
NCP and are conducted when the following conditions exist:

e Upon completion of the RA, hazardous substances, pollutants, or contaminants will remain at the site
above levels that allow for unlimited use and unrestricted exposure; and

* References in this report to the Paducah Site generally mean the property, programs, and facilities at or near Paducah Gaseous
Diffusion Plant (PGDP) for which DOE has ultimate responsibility. The Paducah Site is located in a generally rural area of
McCracken County, Kentucky, 10 miles west of Paducah, Kentucky, and 3.5 miles south of the Ohio River. The gaseous
diffusion plant (GDP) is on a 3,556-acre DOE site comprised of the following: 628 acres within a fenced security area,
approximately 809 acres located outside the security fence, 133 acres in acquired easements, and the remaining 1,986 acres
licensed to the Commonwealth of Kentucky as part of the West Kentucky Wildlife Management Area (WKWMA).
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e The record of decision (ROD) for the site was signed on or after October 17, 1986, [the effective date
of Superfund Amendments and Reauthorization Act (SARA)] and the RA was selected under
CERCLA §121.

Policy reviews generally are conducted for the following types of actions:

o A pre- or post-SARA RA that, upon completion, will not leave hazardous substances, pollutants, or
contaminants on-site above levels that allow for unlimited use and unrestricted exposure, but requires
five years or more to complete;

o A pre-SARA RA that leaves hazardous substances, pollutants, or contaminants on site above levels that
allow for unlimited use and unrestricted exposure; or

e A removal-only site on the National Priorities List (NPL) where a removal action leaves hazardous
substances, pollutants, or contaminants on-site above levels that allow for unlimited use and unrestricted
exposure and where no RA has or will take place.

Discretionary reviews are not required by statute or policy. These types of five-year reviews may be done at
the discretion of the region or federal agency to help ensure the protectiveness of selected remedies. A
five-year review addendum generally is completed for remedies where the protectiveness determination was
deferred in a prior five-year review report in order to collect further information.

All the projects listed in Table 1.1 are undergoing a Statutory Five-Year Review with the exception of the
following: Water Policy, Surface Water Interim Corrective Measures (ICMs), and Surface Water On-site
Sediment Removal. Five-year reviews are being conducted for the Water Policy, Surface Water ICM, and
Surface Water On-site Sediment Removal as discretionary reviews. For the Water Policy and C-400
Electrical Resistance Heating (ERH), addendum reviews have been conducted based on findings from the
previous five-year review. The Water Policy addendum was approved in November 2017. The C-400
ERH addendum was submitted in May 2018 to EPA and the Kentucky Department for Environmental
Protection (KDEP).

The Water Policy is a removal action that originally was implemented and currently is being maintained to
eliminate and/or reduce potential exposure from contaminated groundwater at the Paducah Site. Various RA
projects at Paducah Site rely on the Water Policy to demonstrate protectiveness for the groundwater
exposure pathway. The Surface Water ICM was conducted as a Resource Conservation and Recovery Act
(RCRA) ICM intended to identify the areas of contamination through the posting of warning signs and to
help restrict casual public access to the creeks. Proper monitoring and maintenance of these controls are
necessary to demonstrate ongoing protectiveness for the surface water exposure pathway until such time that
a final RA is implemented as part of the Surface Water Operable Unit (SWOU). The Surface Water On-site
Sediment Removal Project was conducted as a removal action to remove on-site areas of elevated sediment
contamination. The removal action reduced contaminant levels to within the acceptable CERCLA risk range
based on the current and reasonably anticipated future land use (industrial, recreational), but did not achieve
cleanup levels that would allow for unlimited use and unrestricted exposure.

This review encompasses the response actions listed in Table 1.1 by decision document, site/project name,
and OU.
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Table 1.1. Decision Document and Site/Project Name Included in Fourth Synchronized Five-Year Review

Decision Document

Site/Project Name Used
in This Report

Operable
Unit

Project Name Used
in Previous Five-
Year Reviews

Record of Decision for Interim Remedial
Action of the Northwest Plume at the
Paducah Gaseous Diffusion Plant, Paducah,
Kentucky, DOE/OR/06-1143&D4 and
Explanation of Significant Differences to the
Record of Decision for Interim Remedial
Action of the Northwest Plume at the
Paducah Gaseous Diffusion Plant, Paducah,
Kentucky, DOE/LX/07-0343&D2

Northwest Plume
(SWMU 201)

Groundwater
Operable
Unit
(GWOU)

Northwest Plume
(SWMU 201)

Record of Decision for Interim Remedial
Action at the Northeast Plume, Paducah
Gaseous Diffusion Plant, Paducah, Kentucky,
DOE/OR/06-1356&D2

Northeast Plume
(SWMU 202)

GwWOU

Northeast Plume
(SWMU 202)

Record of Decision for Remedial Action at
Solid Waste Management Unit 91 of Waste
Area Group 27 at the Paducah Gaseous
Diffusion Plant, Paducah, Kentucky,
DOE/OR/06-1527&D?2

Cylinder Drop Test Area
(SWMU 91) or
Lasagna™

GwWOU

Cylinder Drop Test
Area (SWMU 91) or
Lasagna'™

Action Memorandum for the Water Policy at
the Paducah Gaseous Diffusion Plant,
Paducah, Kentucky, DOE/OR/06-1201&D2

Water Policy

GwWOU

Water Policy

Record of Decision for Interim Remedial
Action for the Groundwater Operable Unit
for the Volatile Organic Compound
Contamination at the C-400 Cleaning
Building at the Paducah Gaseous Diffusion
Plant, Paducah, Kentucky,
DOE/OR/07-2150&D2/R2

C-400 ERH

GwWOU

C-400 ERH

Record of Decision for Solid Waste
Management Units 1, 211-A, 211-B, and Part
of 102 Volatile Organic Compound Sources
for the Southwest Groundwater Plume at the
Paducah Gaseous Diffusion Plant, Paducah,
Kentucky, DOE/LX/07-0365&D2/R1

Southwest Plume

GwOuU

Southwest Plume

Record of Decision for Interim Action Source
Control at the North-South Diversion Ditch,

Paducah Gaseous Diffusion Plant, Paducah,
Kentucky, DOE/OR/06-1213&D3

North-South Diversion
Ditch (NSDD) Source
Control

SWOuU

North-South Ditch
(NSDD) Source
Control

Record of Decision for Interim Remedial
Action at the North-South Diversion Ditch at
the Paducah Gaseous Diffusion Plan,
Paducah, Kentucky, DOE/OR/07-1948&D2

NSDD Sections 1 and 2
(SWMU 59)

SWOuU

NSDD Sections 1 and
2 (SWMU 59)

Record of Decision for Waste Area Groups 1
and 7 at the Paducah Gaseous Diffusion
Plant, Paducah, Kentucky,
DOE/OR/06-1470&D3

C-746-K Sanitary Landfill
(SWMU 8)

SWOuU

C-746-K Landfill
(SWMU 8)

Record of Decision for Waste Area Groups 1
and 7 at the Paducah Gaseous Diffusion
Plant, Paducah, Kentucky,
DOE/OR/06-1470&D3

Fire Training Area
(SWMU 100)

SWOu

Fire Training Area
(SWMU 100)
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Table 1.1. Decision Document and Site/Project Name Included in Fourth Synchronized Five-Year Review
(Continued)

Project Name Used in
Previous Five-Year
Reviews

Site/Project Name Used | Operable

Decision Document in This Report Unit

Interim Measure Report for Institutional
Control of Off-Site Contamination in Surface Surface Water ICMs Swou Surface Water ICMs
Water, DOE/OR/07-1206&D1

Action Memorandum for Contaminated
Sediment Associated with the Surface Water . .
Operable Unit (On-Site) at the Paducah Slg;g?;gx?t;ggg\ﬁ:te SWOou Slggg?;gx?t}sggg\ﬁ:te
Gaseous Diffusion Plant, Paducah, Kentucky,

DOE/LX/07-0119&D2/R1

Record of Decision for Interim Remedial Burial
Action at Solid Waste Management Units 2 . . Grounds . .
and 3 of Waste Area Group 22 at the C-749 Uranium Burial Operable C-749 Uranium Burial

Paducah Gaseous Diffusion Plant, Paducah, Ground (SWMU 2) Unit Ground (SWMU 2)

Kentucky, DOE/OR/06-1351&D1 (BGOU)

The FFA includes provisions for combining Five-Year Reviews of RAs as stated in Section XXX:

Consistent with Section 121(c) of CERCLA, 42 USC § 9621 (c), and in accordance with
this Agreement, DOE agrees that if the selected, final RAs for any operable unit,
including selected alternatives entailing institutional controls with remedial action, result
in Hazardous Substances, pollutants or contaminants, or Hazardous Woastes and
Hazardous Constituents remaining at the Site above levels that allow for unlimited use
and unrestricted exposure in accordance with Section 300.430(f) (4) (ii) of the NCP,
DOE will submit to EPA and KNREPC* a review of the RAs no less often than once
every five (5) years (Five-Year Review) after the initiation of such RAs (i.e., date of
issuance of final-ROD) for as long as the site remains on the NPL to assure that human
health and the environment are being protected by the RAs being implemented. To
facilitate the Five-Year Review process for multiple OUs, the Five-Year Reviews shall be
synchronized as follows: reviews which are required for RA OUs will be conducted
every five years starting from the initiation of the RA for the first OU. Every five years
thereafter, all subject OU RAs which were started prior to the next Five-Year Review
date, shall be included in the next Five-Year Review. For OU RAs which started after the
most recent Five-Year Review, the level of the review shall be commensurate to the
completeness of the RA and the quantity of operation and maintenance data collected.

If, based on the Five-Year Review, it is the judgment of EPA or KNREPC that additional
action or modification of a RA is appropriate in accordance with Sections 104, 106 or
120 of CERCLA, 42 USC § 9604, 9606, or 9620, the RCRA Permits or KRS 224
Subchapter 46, then EPA or KNREPC shall require DOE to submit a proposal to
implement such additional or modified actions, which shall be subject to review and
approval by EPA and KNREPC.

*KNREPC now is called the Kentucky Energy and Environment Cabinet.

DOE is the lead agency for these response actions, and EPA and KDEP provide regulatory oversight
pursuant to the FFA. This fourth synchronized Five-Year Review contains reviews of completed projects.
The triggering action for this review is the five-year anniversary of the third synchronized Five-Year
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Review conducted at the Paducah Site [Five-Year Review for Remedial Actions at the Paducah Gaseous
Diffusion Plant, Paducah, Kentucky, DOE/LX/07-1289&D2 (DOE 2014a)].

This fourth synchronized Five-Year Review is used to accomplish the following [DOE 2002a
(unnumbered)]:

1. Evaluate whether the remedy is operational and functional;

2. Evaluate those assumptions critical to the effectiveness of remedial measures or the protection of
human health and the environment (e.g., land use, site conditions, applicable standards) made at the
time of the remedial decision to determine, given current information, whether these assumptions are
still valid,;

3. Determine what corrective measures are required to address any identified deficiencies; and

4. Evaluate whether there are opportunities to optimize the long-term performance of the remedy or
reduce lifecycle costs.

EPA Region 4 issued a policy in April 1998 for assuring the long-term effectiveness of land use controls
(LUCs) at federal facilities (Johnston 1998). The Paducah Site subsequently developed a site-specific
Memorandum of Agreement (MOA) and Land Use Control Assurance Plan (LUCAP) (DOE 2000a). The
Paducah Site LUCAP specifies that decision documents approved prior to the effective date of the MOA
in which LUCs were selected as part of the remedy will be analyzed for the effectiveness of the LUCs
during the ROD Five-Year Reviews. EPA issued guidance in 2011, OSWER Directive 9355.7-18
(EPA 2011), which provided recommendations for conducting five-year reviews for the institutional
control (LUC) component of remedies in a manner similar to the review of engineering or other remedy
components. The effectiveness of the institutional controls or LUCs is addressed in this fourth
synchronized Five-Year Review. The Paducah Site LUCAP also requires that DOE notify EPA and
KDEP in writing of any major changes in land use at least 60 days prior to the initiation of such changes.
This notification will include the following:

e An evaluation of whether the anticipated land use change will pose unacceptable risks to human
health and the environment or negatively impact the effectiveness of the remedy;

e An evaluation of the need for any additional RA(s) resulting from the anticipated land use changes;
and

e A proposal for any necessary changes to the selected RA and identification of documentation
requirements (e.g., ROD amendments, ROD Explanation of Significant Differences, RCRA permit
modification, etc.) for the proposed changes.

Deed restrictions were verified at the McCracken County, Kentucky, courthouse.

The review of the completed response actions was conducted during December 2017 through February
2018 for the period extending from January 2013 through December 2017. DOE and its deactivation and
remediation (D&R) contractor, Four Rivers Nuclear Partnership, LLC, (FRNP) conducted the reviews.
Chapter 4 of this report identifies the locations of the actions that were reviewed. Components of this
review are as follows:

e Document review
e Data review



e Site inspection

o Interviews of personnel responsible for specific aspects of some of the response actions
e Five-Year Review Report development and review

These components are described in more detail in Chapter 22.

Protectiveness statements are developed after the technical review is completed and the following
guestions are answered:

e Question A: Is the Remedy Functioning as Intended by the Decision Documents?

e Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and Remedial Action
Objectives (RAOs) Used at the Time of the Remedy Selection Still Valid?

e Question C: Has Any Other Information Come to Light That Could Call into Question the
Protectiveness of the Remedy?



2. SITE CHRONOLOGY

Table 2.1 contains key dates that are important to the environmental response program of the Paducah

Site.
Table 2.1. Chronology of Significant Site Events at the Paducah Site
Dat? of Response Description Site/Project ou WAG SWMU Media Response
Action Name Type

1952 PGDP begins enriching uranium for N/A N/A N/A N/A N/A N/A
nuclear fuel reactors.

The Paducah Site conducts cylinder

1964-1965, | drop tests using trichloroethene Ground-

1979 (TCE) pit (later to be designated N/A GWou NIA a water NIA
SWMU 91).

Off-site* groundwater contaminants
are discovered in neighboring

Aug-1988 resid_ential wells. DOE immediately N/A GWOU N/A N/A Ground- N/A
provided a temporary water supply. water
Initiated construction activities to
supply municipal water.

Nov-1988 Agreed Consent Order is signed. N/A N/A N/A N/A N/A N/A
Kentucky Hazardous Waste
Management Permit and EPA

Aug-1991 Hazardous and Solid Waste N/A N/A N/A N/A N/A N/A
Amendments Permits are first
effective.

May-1993 I;‘eNF;"’I‘f’“C""h Site applies for listing | /5 NA | NA N/A N/A N/A
Implemented institutional controls Exterior

Jul-1993 (fencmg/po_stm_g) for off-site drainage SWOU 18 and | 58-69, 168, Surface ICM
contamination in surface water, di 25 171,199 water

itches
outfalls, and lagoons.
Issued ROD to initiate control of the Interim

Jul-1993 source and mitigatg the sprgad of Northwest GWOU 2% 201 Ground- Reme_:dial
the high concentration portion Plume water Action
(TCE) of the Plume. (IRA)
Issued ROD that instituted action to
treat certain facility effluent and Surface

Mar-1994 control the migration of NSDD SwWou 25 59 IRA

. - . water
contaminated sediment associated
with the NSDD.

May-1994 The Paducah Site is placed on NPL. N/A N/A N/A N/A N/A N/A
Action Memorandum (AM) Non-time-
approved for extended municipal Ground- critical

Aug-1994 water line to residents potentially Water Policy | GWOU 26 201, 202 removal

- water -
affected by off-site groundwater action
contamination. (NTCRA)
Issued ROD to initiate hydraulic Northeast Ground-

Jun—1995 control of high concentration area Plume GWOU 26 202 water IRA
(TCE) within the Northeast Plume.

Northwest Plume Groundwater Northwest Ground-
Aug-1995 System (NWPGS) begins Plume GWOU 26 201 water IRA

operation.




Table 2.1. Chronology of Significant Site Events at the Paducah Site (Continued)

iatg of Response Description Site/Project ou WAG | SWMU Media Response
ction Name Type
The ROD selected an impermeable
cap to reduce leachate migration
from surface infiltration,
groundwater monitoring, and C-749 )
institutional controls. Through Uranium Soil and
Sept—1995 agreement of the parties, an Burial BGOU 22 2 Ground- IRA
impermeable cap was not Ground water
constructed (WAG 22 Post-ROD
Change, October 23, 1996). This
change also will be documented in
the Final Remedial Decision for
the C-749 Uranium Burial Ground.
Feb_1997 | Northeast Plume Groundwater Northeast GWOU 2% 202 Ground- IRA
System begins operation. Plume water
Feb-1998 FFA is signed with EPA and N/A N/A N/A N/A N/A N/A
KDEP.
Jul-1998 | FirstFive-year Review is Northwest | GWOU | 26 201 N/A IRA
completed for Northwest Plume
. Plume
Action.
Aug-1998 Eéﬁ]tpfé;’eed?gf{,\zige% Iliscy. Water Policy | GWOU | 26 | 201,202 N/A N/A
Issued ROD for in situ treatment of Cylinder
Aug-1998 | TCE-contaminated soils using the Drop Test GWOuU 27 91 Soil IRA
Lasagna™ technology. Area
Issued ROD for installation of
rip-rap along creek bank to prevent
direct contact, implementation of C-746-K Surface
Aug-1998 | institutional controls, and Sanitary SWOU |1&7 8 water and IRA
long-term monitoring and Landfill sediment
enhancement of existing cap to
reduce leachate migration from
surface infiltration.
. . R . Soil and
First Five-Year Review is Burial
Aug-2000 completed for BGOU. Ground BGOU 22 2,3 g\r/\(/)z;z‘:_ N/A
First Five-Year Review is - - Surface
Aug-2000 completed for SWOU. Surface Water SWOou * * water N/A
Lasagna™ or Cylinder Drop Test Cylinder
Dec-2001 | Arearemedial operations are Drop Test GWOU 27 91 Soil IRA
completed. Area
Initiated removal of process C-410
Aug-2002 | equipmentand piping for C-410 || ¢ ociicture | D&D | 30 478 Building | \repa
Decontamination and Removal structures
Decommissioning (D&D).
RA for Sections 1 and 2 of the di
Sep-2002 | NSDD. NSDD SWou | 25 59 Sediment IRA
and soil
Dec-2003 Elrst syn_ch_ronlzed Five-Year All appllcable Applies to all activities associated with all OUs.
eview is issued. projects




Table 2.1. Chronology of Significant Site Events at the Paducah Site (Continued)

Date of Response Description Site/Project ou WAG | SWMU Media Response
Action Name Type
Issued ROD for in situ treatment of
TCE source areas in the Upper
Continental Recharge System )
Auc2005 | (UCRS) and Regional Gravel C400ERH | Gwou | 6 | L& | Cound ) gs
9 Aquifer (RGA) located in the
southeast and southwest corners of
the C-400 Building using ERH
technology.
Initiate removal, characterization, Lincﬂzt;ﬁgﬁse 480 & Buildin
Dec-2005 | and disposal of building structure ' D&D 30 9 NTCRA
C-405 55 structures
and contents. :
Incinerator
Nov-2008 Second;yn_chro_nl_zed Five-Year | All appllcable Applies to all activities associated with all OUs.
eview is issued. projects
58; 69;
AM approved for the removal of %3} %%
contaminants associated with a;] q
sediment in Sections 3, 4, and 5 of Surface Water associated
the NSDD and Kentucky Pollutant On-site internal Sediment
Apr-2009 | Discharge Elimination System - SwWou N/A - . NTCRA
Sediment ditches and soil
(KPDES) Outfalls 001, 008, 010,
) Removal and areas
011, and 015, and associated . .
: - (including
internal ditches and areas of the SWMUs
Paducah Site.
92 and
97)
AM approved for the removal of
lead-contaminated soil at the C-218
Firing Range (SWMU 181).
Removal of contamination within Soils Inactive 19. 40. &
May-2009 | the respective SWMU boundaries Facilities Soils N/A 1181] Soil NTCRA
of C-410-B (SWMU 19). Removal Removal
of contamination within the
respective SWMU boundaries of
C-403 (SWMU 40).
Issued addendum to document a
change in scope of the C-410
removal action to (1) expand the
scope of the existing NTCRA to
include facility structure
demolition to the slabs and C-410 Buildin
Nov-2009 | disposition of demolition debris Infrastructure D&D 30 478 9 NTCRA
structures
and (2) allow the nonprocess Removal

systems to remain in place and to
remove these systems at the same
time the building is demolished
using heavy equipment such as an
excavator with shears.




Table 2.1. Chronology of Significant Site Events at the Paducah Site (Continued)

Date of
Action

Response Description

Site/Project
Name

ou

WAG

SWMU

Media

Response Type

May-2010

Issued the AM for the
decommissioning of the C-340
Metals Plant and C-746-A East
End Smelter, which entailed the
demolition of C-340-A, -B,

and -C structures as well as the
C-746-A East End Smelter. The
slabs and soils underlying these
structures will be addressed in
future CERCLA response actions.

C-340
Decommis-
sioning and

C-746-A, East
End Smelter

D&D

N/A

477 and
137

Building
structures

NTCRA

Sept—2010

Issued an Explanation of
Significant Differences to the
ROD for the IRA of Northwest
Plume to increase contaminant
mass removal and enhance
capture near the southern
extraction wells (EWSs) that were
closer to the sources. The
Northwest Plume Groundwater
Treatment System was optimized
by placing existing southern EWs
on standby and installing two new
EWs east of original southern
extraction field.

Northwest
Plume

Gwou

26

201

Ground-
water

IRA

Mar-2012

Issued ROD for:

Oil Landfarm—In situ source
treatment using deep soil mixing
with interim LUCs.

C-720 Building Northeast Spill
Site-A—In situ source treatment
using enhanced in situ
bioremediation with interim
LUCs or long-term monitoring
with interim LUCs based upon
remedial design support
investigation (RDSI) results.
C-720 Building Southeast Spill
Site—In situ source treatment
using enhanced in situ
bioremediation with interim
LUCs or long-term monitoring
with interim LUCs based upon
RDSI results.

Southwest
Plume

GWOU

N/A

1&
211-A &
211-B

Soil

RA

Aug-2013

Third synchronized Five-Year
Review is issued.

All applicable
projects

Applies to all activitie

s associated with all OU

Nov-2015

Issued an Explanation of
Significant Differences to the
ROD for the IRA of the Northeast
Plume. The Northeast Plume
Containment System (NEPCS)
was optimized by replacing the
two existing EWSs with two new
EWs in the upgradient high
concentration portion of the
plume and installing new
treatment units to remove volatile
organic compounds (VOCs) from
the extracted groundwater.

Northeast
Plume

Gwou

26

202

Ground-
water

IRA




Table 2.1. Chronology of Significant Site Events at the Paducah Site (Continued)

Dat(? of Response Description Site/Project ou WAG | SWMU Media Response
Action Name Type
Issued remedial action completion
report (RACR) for Qil Landfarm
M Southwest .
Sep-2016 | RA—in situ source treatment Plume GWOU N/A 1 Soil IRA
using deep soil mixing with
interim LUCs.
Removed liquid and sludge to the Soils Inactive Time-critical
extent practicable within the acid - . Liquid and
Sep-2016 . . Facilities Soils N/A 27 removal
neutralization tank. Filled the tank sludge -
- . Removal action
with flowable fill.
11, 40,
Reprioritization of DOE C-400 47, 98, Ground-
Aug-2017 | mission-related activities at the C-400 Complex 6 203, water and MOA
Paducah Site. ou 480, and soil
533

N/A = not applicable
*Off-site is defined as off DOE property, unless otherwise noted.
**The 2000 Five-Year Review for SWOU addresses the surface water associated with 39 SWMUs.
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3. BACKGROUND

3.1 PHYSICAL CHARACTERISTICS

The Paducah Site is located in western Kentucky, approximately 10 miles west of the city of Paducah,
and approximately 3.5 miles south of the Ohio River (Figure 3.1). The total acreage of land held by DOE
at the Paducah Site is 3,556 acres. The industrial portion of the Paducah Site is approximately 628 acres
located within a fenced security area. Surrounding the industrial portion of the reservation is the
WKWMA.

PGDP is situated near the New Madrid Seismic Zone, which is a seismically active region. Geophysical
investigations of the Paducah Site identify the south extension of high-angle northeast-trending faulting in
the bedrock beneath the Paducah Site that likely is associated with the Fluorspar Area Fault Complex of
southern Illinois. Inferred age of faulting is consistent with age of faulting in southern Illinois. The Barnes
Creek Fault Zone of southern Illinois (approximately 7.5 miles northeast of PGDP), if extended
sufficiently southward below the Mississippi Embayment, most likely would pass under or near PGDP
(on the east side). Another southern Illinois fault zone that could pass below or near PGDP (possibly on
the west side) is the Massac Creek Structure of the Hobbs Creek Fault Zone (approximately 8 miles
northeast of PGDP). Two recent, major seismic field studies have been conducted at the Paducah Site.
These area field investigations are at the site of a potential CERCLA waste disposal facility, called
Site 3A, (DOE 2004) and a field investigation in support of the expansion of the current C-746-U Solid
Waste Landfill (KRCEE 2006). Site 3A is located immediately south of the PGDP security-fenced area,
DOE 2004) and the C-746-U Landfill is located 1 mile north of the PGDP security-fenced area,
(KRCEE 2006). These field studies identified subsurface faulting, exhibiting both normal and reverse
displacement from the carbonate bedrock extending upward and into the Continental Deposits, in both
locations.

Specifically, the Site 3A investigation (DOE 2004) identified a series of faults beneath Site 3A. For most
of the faults beneath Site 3A, relative movement along the main fault plane is normal, with the
downthrown side to the east. These normal faults, along with their associated splays, form either a series
of narrow horst and graben features or divide the local sediments into a series of rotated blocks. Several
of the faults extend through the Porters Creek Clay and into the materials underlying the surficial loess.
Three of these faults extend to within approximately 20 ft of the ground surface. Age dating analysis of
soil core samples at these locations determined that the latest faulting was pre-Holocene age at both sites
(DOE 2018).

More recently, a review of results from seismic (shear wave) and electrical resistivity (dipole-dipole)
experiments inferred that the groundwater TCE plumes at PGDP is aligned with the general orientation of
an underlying Paleozoic fault system (Almayahi and Woolery 2018). This inference is consistent with
alignment of the Northwest Plume with a series of imaged grabens identified by Blits, Woolery,
Macpherson, and Hampson in 2008.

Several groundwater-bearing zones are present in the area of the Paducah Site. The primary water-bearing
units, in order of increasing depth, are the UCRS, the RGA, and the McNairy Formation (Figure 3.2). The
RGA has been identified as the uppermost aquifer at the Paducah Site (MMES 1992). The RGA is the
dominant groundwater flow system at the Paducah Site and contains the on-site and off-site contaminant
plumes.
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Groundwater flow is predominately vertically downward in the UCRS, providing recharge to the RGA.
Rainfall infiltration and leakage from the Paducah Site water utilities account for most of the recharging
water. In general, the depth to the UCRS water table is less than 20 ft in the western half of the Paducah
Site industrial area (as shallow as 5 ft in some areas) and as much as 40 ft in the northeastern corner.

The RGA typically has a relatively high hydraulic conductivity and serves as the dominant flow system in
the area. Hydraulic gradients direct groundwater flow in the RGA laterally to the north where the regional
groundwater systems discharge into the Ohio River. Additionally, discharges of contaminated
groundwater to surface water occur at seeps in Little Bayou Creek. The groundwater in these seeps
contains contaminants associated with the Northwest Plume.

Silts and fine sands of the McNairy Formation, found beneath the RGA sediments, form the lower
confining unit to the shallow aquifer system. The regional groundwater flow direction in the McNairy
Formation is toward the Ohio River. Vertical hydraulic gradients in the McNairy Formation are
downward beneath the Paducah Site industrial area, but upward near the Ohio River. The Porters Creek
Clay is a confining unit to groundwater flow south of the Paducah Site industrial area. A shallow water
table flow system (the Terrace Gravel flow system) is developed in gravels that overlie the Porters Creek
Clay south of the Paducah Site industrial area and underlies the C-746-K Sanitary Landfill. Discharge
from the Terrace Gravel flow system provides baseflow to Bayou Creek and underflow to the UCRS
under the Paducah Site industrial area.

3.2 LAND AND RESOURCE USE

Uranium enrichment operations began at the Paducah Site in 1952, and the complex became fully
operational in 1955. Hazardous, nonhazardous, and radioactive wastes have been generated, stored, and
disposed of at the Paducah Site. The industrial portion of the Paducah Site, designated as secured
(i.e., fenced and patrolled) industrial land use, includes numerous buildings and offices, support facilities,
equipment storage areas, and active and inactive waste management units. The Depleted Uranium
Hexafluoride (DUF¢) Conversion Project located at the Paducah Site converts DUF; stored at Paducah
into a more stable chemical form suitable for beneficial reuse or disposal. The United States Enrichment
Corporation (USEC) leased site facilities from DOE and operated the PGDP from 1992 to 2013. In 2014,
USEC terminated its lease agreement with DOE for operation of the PGDP and returned the leased
facilities to DOE. DOE retains ownership of all facilities and retains responsibility for managing the
disposition of legacy waste material and environmental cleanup. DOE currently holds a license with the
Commonwealth of Kentucky for certain portions of the WKWMA. Portions of both the DOE Reservation
and WKWMA occupy land that once was part of the Kentucky Ordnance Works, a trinitrotoluene
production facility in operation between 1942 and 1946. The entire WKWMA covers approximately
6,823 acres. The land licensed to the WKWMA is designated as recreational and is used extensively for
outdoor recreation such as hunting and fishing. DOE property not leased to WKWMA and outside the
security area is classified as on-site, unsecured (i.e., not fenced) industrial. Figure 3.3 is a map showing
the land use areas surrounding the Paducah Site.

North of the DOE Reservation and WKWMA is the Shawnee Fossil Plant, operated by the Tennessee
Valley Authority (TVA). This TVA property is designated as industrial.

Private property surrounds the DOE Reservation, WKWMA, and TVA. This property is mostly rural and
agricultural. Residents and businesses in the surrounding area are served by a municipal water supply and
private wells (if not subject to restriction under DOE’s Water Policy). The municipal water supply is
serviced by the West McCracken Water District. The district’s water source is the Ohio River upstream of
DOE Reservation.
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