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Dear Mr. Begley and Mr. Weeks: 

TRANSMITTAL OF THE EXPLANATION OF SIGNIFICANT DIFFERENCES TO 
THE 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/07-2480&D1 

Please find enclosed the Explanation of Significant Differences to the 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/07-2480&D1 (ESD).  This ESD is a primary document under the 
Federal Facility Agreement (FFA) and documents the modifications to the remedial action for 
Solid Waste Management Unit (SWMU) 211-A. 

Review of the final characterization data by the FFA parties resulted in the final remedy 
selection of Alternative 8, In Situ Source Treatment Using Enhanced In Situ Bioremediation with 
Interim Land Use Controls for SWMU 211-A.  The final remedy required an increase in the area 
and volume of soil to be treated at SWMU 211-A, which resulted in an increase in the number of 
injection and monitoring wells.  The increase in area and volume of soil to be treated resulted in 
a procured remedial action cost of approximately $10 million, as compared to the estimated 
remedial action cost provided in the Record of Decision (ROD) of $3.7 million.  This ESD 
describes the changes to the remedial action that have been identified as significant changes from 
the action declared in the ROD, but do not fundamentally alter the basic features of the remedy 
as presented in the ROD.  The document includes a placeholder section pending support agency 
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comments and concurrence.  The U.S. Department of Energy respectfully requests review of the 
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PREFACE 

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) requires changes made to 

remedial actions that are proposed after the adoption of a signed Record of Decision (ROD) be documented 

using one of the following three processes: (1) ROD Amendment if the change “fundamentally alters” basic 

features of the remedy; (2) Explanation of Significant Differences (ESD) if the change to a component of 

the remedy does not fundamentally alter the overall cleanup approach; or (3) Memorandum to File if the 

proposed changes to the remedy are minor. The proposed changes to the Solid Waste Management Unit 

(SWMU) 211-A remedial action, an increase in the area and volume of treated soil and a resulting 

significant increase in the cost of the remedial action, do not “fundamentally alter” the basic features of the 

remedy as presented in the ROD, but are “significant” changes that require the development of an ESD. 

This Explanation of Significant Differences to the 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/07-2480&D1, was prepared in 

accordance with the requirements of the Comprehensive Environmental Response, Compensation, and 

Liability Act, Section 117 (c); 40 CFR § 300.435(c)(2)(i) of the NCP; and A Guide to Preparing Superfund 

Proposed Plans, Records of Decision, and other Remedy Selection Decision Documents, 

EPA 540-R-98-031, July 1999. It provides the public with information to understand the significant 

differences between the remedial action, as implemented, and the approach proposed in the 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 (DOE 2012). 
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EXECUTIVE SUMMARY 

The U.S. Department of Energy (DOE) has prepared this Explanation of Significant Differences (ESD) to 
document significant differences between the remedial action proposed in the Record of Decision (ROD) 
for Solid Waste Management Unit (SWMU) 211-A at the Paducah Gaseous Diffusion Plant (PGDP) and 
the final remedial action. The differences are an increase in the area and volume of treated soil, and a 
resulting significant increase in cost for the action. SWMU 211-A is one of two areas associated with the 
Southwest Plume that is located near the C-720 Maintenance & Storage Building. 

The ROD was signed by DOE and the U.S. Environmental Protection Agency in March 2012 (DOE 2012). 
The Kentucky Department for Environmental Protection concurred with the selected remedy. The selected 
remedy for SWMU 211-A includes the following: 

 A final characterization (FC)/remedial design support investigation (RDSI) of the extent and magnitude
of contamination present in the subsurface soils.

 A review of the data by the Federal Facility Agreement (FFA) parties and subsequent selection of either
Alternative 8, In Situ Source Treatment Using Enhanced In Situ Bioremediation with Interim LUCs; or
Alternative 2, Long-term Monitoring with Interim LUCs.

Review of the final characterization data by the FFA parties resulted in the final remedy selection of 
Alternative 8, In Situ Source Treatment Using Enhanced In Situ Bioremediation with Interim LUCs, for 
SWMU 211-A, and required an increase in the area and volume of soil to be treated at SWMU 211-A, 
which resulted in an increase in the number of injection and monitoring wells. While the basic features of 
the selected remedy with respect to scope and performance did not change, the increase in area and volume 
of soil to be treated resulted in a procured remedial action cost of approximately $10M compared to the 
estimated remedial action cost provided in the ROD of $3.7M. The expanded treatment area will ensure the 
remedy adequately covers the full nature and extent of the targeted level of contamination. This expanded 
treatment area does not change the overall cleanup approach; is necessary to ensure protection of human 
health and the environment; and will ensure the protectiveness of the ROD.  

In August 2017, the FFA parties signed the Memorandum of Agreement on the C-400 Complex under the 
Federal Facility Agreement for the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 2017a), 
which established that all projects, with the exception of C-400 and Southwest Plume SWMU 211-A, would 
be resequenced in the fiscal year (FY) 2018 site management plan (SMP) (DOE 2017b). Because of that 
agreement, this ESD will only focus on the planned remedial activity for SWMU 211-A. SWMU 211-B 
will not be included in this ESD, and the remedial action for SWMU 211-B will be reevaluated as part of 
the C-720 Complex as described in the FY 2022 SMP (DOE 2021b). 

In April 2022, DOE prepared a memorandum that: (1) documented the FFA parties’ historical discussions 
and agreements concerning the path forward for the use of two applicable or relevant and appropriate 
requirements (ARARs) identified in the ROD (DOE 2012); (2) provided clarification for the Southwest 
Plume Sources Post-decision File of the Administrative Record use of the ARARs with respect to the 
Southwest Plume Sources Comprehensive Environmental Response, Compensation, and Liability Act 
remedial actions; and (3) documented the FFA parties’ agreement that a modification to the 2012 ROD is 
not required. The memorandum can be found in the Southwest Plume Post-Decision File of the 
Administrative Record at https://eic.pad.pppo.gov/ (DOE 2022a). 

https://eic.pad.pppo.gov/Search.aspx?accession=INF-RECMGMT-PPPO-02-10020989-22-SW%20PLUME%20VOC-2022-05-06
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1. INTRODUCTION AND PURPOSE 

The U.S. Department of Energy (DOE) is conducting cleanup activities at the Paducah Gaseous Diffusion 

Plant (PGDP) under its environmental management program. Cleanup efforts are necessary to address 

contamination resulting from past waste-handling and disposal practices at the plant. The cleanup activities 

comply with the requirements of the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) and Resource Conservation and Recovery Act (RCRA) in accordance with the 

Federal Facility Agreement (FFA) (EPA 1998). 

The remedy selected for Solid Waste Management Unit (SWMU) 211-A at the C-720 Maintenance 

& Storage Building is documented in the 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 (ROD) (DOE 2012). 

The ROD specified that the selected remedy for SWMU 211-A includes the following: 

 A final characterization (FC)/remedial design support investigation (RDSI) of the extent and magnitude 

of contamination present in the subsurface soils. 

 A review of the data by the FFA parties and subsequent selection of either Alternative 8, In Situ Source 

Treatment Using Enhanced In Situ Bioremediation with Interim LUCs; or Alternative 2, Long-term 

Monitoring with Interim LUCs (DOE 2012). 

The final remedial action selected for SWMU 211-A is Alternative 8, In Situ Source Treatment Using 

Enhanced In Situ Bioremediation with Interim LUCs. The FFA parties made the final remedy selection 

following the completion of the final characterization as part of the RDSI in 2012–2013; completion of 

additional groundwater characterization in July 2015; identification of DOE’s chosen remedy based on 

foregoing studies in December 2015 (DOE 2015); and issuance of an addendum to the final characterization 

report (DOE 2016). Remedial action selection was presented to the FFA parties on May 23, 2018; the 

presentation can be reviewed at https://eic.pad.pppo.gov/ (DOE 2018). A remedial design report (RDR) 

(DOE 2019) and a remedial action work plan (RAWP) (DOE 2021a) have been developed and approved 

by the FFA parties. Both the RDR and the RAWP will be used to implement the selected remedial action. 

Review of the final characterization data by the FFA parties resulted in the final remedy selection of 

Alternative 8, In Situ Source Treatment Using Enhanced In Situ Bioremediation with Interim LUCs, for 

SWMU 211-A. The final remedy required an increase in the area and volume of soil to be treated at 

SWMU 211-A, which resulted in an increase in the number of injection and monitoring wells (MWs). 

While the basic features of the selected remedy with respect to scope and performance did not change, the 

increase in area and volume of soil to be treated resulted in a procured remedial action cost of approximately 

$10M, as compared to the estimated remedial action cost provided in the ROD of $3.7M. The expanded 

treatment area will ensure the remedy adequately covers the full nature and extent of the targeted 

contamination. This expanded treatment area does not change the overall cleanup approach, is necessary to 

ensure the protection of human health and the environment, and will ensure the protectiveness of the ROD. 

In August 2017, the FFA parties signed the Memorandum of Agreement on the C-400 Complex under the 

Federal Facility Agreement for the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 2017a) 

which established that all projects, with the exception of C-400 and Southwest Plume SWMU 211-A, would 

be resequenced in the fiscal year (FY) 2018 site management plan (SMP) (DOE 2017b). Because of that 

agreement, this Explanation of Significant Differences (ESD) will only focus on the planned remedial 

activity for SWMU 211-A. SWMU 211-B will not be included in this ESD, and the remedial action for 

https://eic.pad.pppo.gov/Search.aspx?accession=ENV%201.A-01526
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SWMU 211-B will be reevaluated as part of the C-720 Complex, as described in the FY 2022 SMP 
(DOE 2021b). 

In April 2022, DOE prepared a memorandum that (1) documented the FFA parties’ historical discussions 
and agreements concerning the path forward for the use of two applicable or relevant and appropriate 
requirements (ARARs) found in the ROD (DOE 2012); (2) provided clarification for the use of the ARARs, 
with respect to the Southwest Plume Sources CERCLA remedial actions; and (3) documented the FFA 
parties’ agreement that a modification to the ROD is not required. The memorandum can be found in the 
Administrative Record under the Post-decision File for Southwest Plume Sources (SWMUs 1, 211-
A, 211-B) at https://eic.pad.pppo.gov/ (DOE 2022a). 

The interim land use controls (LUCs) for SWMU 211-A that were included in the signed ROD are in place 
and operating. The interim LUCs consist of the excavation/penetration permit program and warning signs. 
The interim LUCs for SWMU 211-A will remain in place pending selection of final remedies in subsequent 
operable units for other contaminants of concern in environmental media at SWMU 211-A. 

This ESD has been prepared in accordance with CERCLA Section 117(c) and 40 CFR § 300.435(c)(2)(i) 
of the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). An ESD is required when 
a significant change is made to the remedy defined in the decision document (e.g., ROD). A significant 
change generally involves a change to a component of a remedy that does not fundamentally alter the overall 
cleanup approach. This ESD describes the nature of the significant changes, summarizes the information 
that led to making the changes, and affirms that the revised remedy complies with the NCP and the statutory 
requirements of CERCLA. As required by 40 CFR § 300.435(c)(2)(i)(B), a notice of availability and a brief 
description of the ESD is to be published in a major local newspaper of general circulation. The ESD is to 
be made public and placed in the Administrative Record File and information repository 
[40 CFR § 300.435(c)(2)(i)(A) and § 300.825(a)(2)]. 

1.1 SITE NAME AND LOCATION 

PGDP is located in the northwestern corner of Kentucky in western McCracken County, about 10 miles 
west of Paducah, Kentucky, and 3.5 miles south of the Ohio River (Figure 1). Past operations and disposal 
of waste material resulted in the contamination of the groundwater migrating from PGDP. The Southwest 
Groundwater Plume is one of three groundwater plumes at the facility with the primary contaminant being 
trichloroethene (TCE). The Southwest Plume is a component of the Groundwater Operable Unit that is 
currently being addressed under the FFA. The C-720 Building Northeast Site⸺SWMU 211-A (Figure 2) 
is one volatile organic compound (VOC) source within the Southwest Groundwater Plume. 

1.2 REGULATORY BACKGROUND 

PGDP was placed on the National Priorities List in 1994. Pursuant to Section 120 of CERCLA, the PGDP 
FFA (EPA 1998) was negotiated and implemented to coordinate the CERCLA remedial action and RCRA 
corrective action process into a set of comprehensive requirements for site remediation. Since 1998, DOE, 
the U.S. Environmental Protection Agency (EPA), and the Kentucky Department for Environmental 
Protection (KDEP) have operated under the FFA, with DOE acting as the lead agency and EPA and KDEP 
acting as support agencies that provide oversight. 

https://eic.pad.pppo.gov/Search.aspx?accession=INF-RECMGMT-PPPO-02-10020989-22-SW%20PLUME%20VOC-2022-05-06


£¤62

£¤60

£¤60

£¤62

£¤51

£¤45

§̈¦24

§̈¦24

UV358

UV310

UV473

UV358

UV725

UV726

UV121

UV339

UV305

UV996

UV996
UV1154

UV473

UV121

UV724

Ballard Co.
Carlisle C

o.
McCrack en Co.

McCrack en Co.
Ballard C

o.

Graves Co.

Ohi
o R
iver

Ohio R iver

W ildlife
Managem ent
Areas

Kentucky

Illinois

Massac Co.
Pulaski Co.

TVA

PGDP

Missouri

Mi
ssi
ssi
pp
i R
ive
r

LaCenter
K evil

P aducahHeath

Graham ville

o
Bark ley
Field

W ick liffe

P ulask i Co.AlexanderCo.

Illinois

£¤62

£¤60

£¤60

£¤62

£¤51

£¤45

§̈¦24

§̈¦24

UV358

UV310

UV473

UV358

UV725

UV726

UV121

UV339

UV305

UV996

UV996
UV1154

UV473

UV121

UV724

Ballard Co.
Carlisle C

o.
McCrack en Co.

McCrack en Co.
Ballard C

o.

Graves Co.

Ohi
o R
iver

Ohio R iver

W ildlife
Managem ent
Areas

Kentucky

Illinois

Massac Co.
Pulaski Co.

TVA

PGDP

Missouri

Mi
ssi
ssi
pp
i R
ive
r

LaCenter
K evil

P aducahHeath

Graham ville

o
Bark ley
Field

W ick liffe

P ulask i Co.AlexanderCo.

Illinois

SOU R CES:
FP DP  2016; TV A 2017; 
K Y GEONET 2016
U .S. Census Bureau 2015

0 4 82
Miles

LEGEND
P GDP
DOE Site
TV A
W ildlife Managem ent Area
Municipality
Surface W ater

Õ
20

TRUE NORTH

P L
AN
T N
OR
TH

MAP SOURCE INFORMATION

KENTUCKY

Map Generation Date and Location-- G:\GIS\AR CV IEW S\P R OJECTS\ASER \2020Site_LocationR ev6_20210415.m xd
R oads Layer-- G:\GIS\iP EGASIS.gdb\AllR ds (Q uery: "R OU TE_NBR " IN ('1154','121','286','305','310','339','358','473','724','725','726','996') OR  ("R OU TE_TYP E" = 'U S’), … \fe_2007_21145_edges (Q uery: "FU LLNAME" = 'Interstate Hwy 24')
County Lines Layer-- G:\GIS\iP EGASIS.gdb\County_Line_1z , … \fe_2007_us_state, … \counties_line (Q uery: "NAME" = 'P ulask i' OR  "NAME" = 'Massac')
Surface W ater Layer-- G:\GIS\iP EGASIS.gdb\tgr29133wat (Q uery: "LANDNAME" = 'Mississippi R iver'), … \fe_2007_21039_areawater (Q uery: "FU LLNAME" = 'Mississippi R iv'), 
    … \fe_2007_21007_areawater (Q uery: "FU LLNAME" <> ' 'OR  "HYDR OID" = '110223194147'), … \fe_2007_21145_areawater (Q uery: "HYDR OID" IN ('110198428441','110198428305','110198428335') 
       OR  ("FU LLNAME" IN ('Metropolis Lk','Ohio R iv','Tennessee R iv','Bayou Crk')

P GDP  Boundary Layer-- G:\GIS\iP EGASIS.gdb\pgdpbnd
TV A Boundary Layer-- G:\GIS\iP EGASIS.gdb\tvabnd_official 
DOE Boundary Layer-- G:\GIS\iP EGASIS.gdb\doebnd 
W ildlife Managem ent Area Layer-- G:\GIS\iP EGASIS.gdb\P ublic_hunting_areas, … \W ildlife_Managem ent_Areas 
Municipality Layer-- G:\GIS\iP EGASIS.gdb\tl_2015_21_place, … \tl_2015_17_place (Q uery: "NAME" IN ('Brookport','Joppa','Metropolis','Cairo','Olm sted')

Figure 1. PGDP Site Location

3



 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

0 120 240 36060
Feet

SWMU 211

DOE PORTSMOUTH/PADUCAH PROJECT OFFICE
PADUCAH GASEOUS DIFFUSION PLANT

U.S. DEPARTMENT OF ENERGY

Figure 2. SWMU 211-A Location

PL
AN

T N
OR

TH
TR

UE
 NO

RT
H 20

SWMU 211-A

C-720

Source: DOE 2021a

4



 

5 

The ROD was signed in March 2012 and specified that the remedy to be implemented for SWMU 211-A 

Upper Continental Recharge System (UCRS) soils would be either Alternative 8, In Situ Source Treatment 

Using Enhanced In Situ Bioremediation with Interim LUCs; or Alternative 2, Long-term Monitoring with 

Interim LUCs, based on the findings of the FC/RDSI. Final selection was made by the FFA parties 

following performance of the final characterization that was part of the RDSI in 2012–2013; performance 

of additional groundwater characterization in July 2015; letter notification that identified the DOE chosen 

remedy based on foregoing studies in December 2015 (DOE 2015); and issuance of an addendum to the 

final characterization report (DOE 2016). Remedial action selection was presented to the FFA parties on 

May 23, 2018; the presentation can be reviewed at https://eic.pad.pppo.gov/ (DOE 2018). An RDR 

(DOE 2019) and a RAWP (DOE 2021a) have been developed and approved by the FFA parties. Both the 

RDR and the RAWP will be used to implement the selected RA. Public notice of the selected remedy by 

the FFA parties was published in The Paducah Sun on February 12–13, 2022. The public notice can be 

found at https://eic.pad.pppo.gov/ (DOE 2022b). 

1.3 CIRCUMSTANCES CREATING THE NEED FOR AN EXPLANATION OF SIGNIFICANT 

DIFFERENCES 

Because the ROD required a FC/RDSI to determine the extent and magnitude of contamination present in 

the subsurface soils, the ROD did not specify a treatment area for SWMU 211-A. For costing purposes, it 

was assumed in the ROD that SWMU 211-A would have six estimated injection well locations and a MW 

network of four wells (DOE 2012). Based on the results of the FC/RDSI and additional groundwater 

characterization, the treatment area is approximately 13,200 ft2. Approximately 33 injection well locations 

and 27 MWs (9 MWs outside the treatment area and 18 in the treatment area) are required for the remedial 

action (DOE 2021a). The engineering design changes resulted in a procured remedial action cost of 

approximately $10M, as compared to the original estimated remedial action cost provided in the ROD of 

$3.7M.

https://eic.pad.pppo.gov/Search.aspx?accession=ENV%201.A-01526
https://eic.pad.pppo.gov/Search.aspx?accession=INF-RECMGMT-PAD%20SUN%20SWMU%20211A%20SW%20PLUME-2022-02-12
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2. SITE HISTORY, CONTAMINATION, AND SELECTED REMEDY 

This section provides a brief summary of the site contamination and history, along with a presentation of 

the selected remedy as originally described in the ROD. 

2.1 SITE HISTORY AND CONTAMINATION ASSOCIATED WITH SWMU 211-A 

SWMU 211-A is one of two areas associated with the Southwest Plume located near the C-720 Maintenance 

& Storage Building. The C-720 building consists of several repair and machine shops, an instrument shop, 

equipment and material storage areas, and other support operations for the PGDP. The building is located 

in the southwest portion of the plant. The source of the contaminants to SWMU 211-A is not known; 

however, it is suspected that SWMU 211-A originated from spills that included leaks of solvents that were 

released during the routine cleaning and rinsing of equipment that was performed in C-720. 

2.2 REMEDIAL ACTION REMEDY APPROVED IN THE ROD; FINAL REMEDY SELECTED 

The selected remedy for SWMU 211-A includes the following: 

 An FC/RDSI of the extent and magnitude of contamination present in the subsurface soils. 

 A review of the data by the FFA parties and subsequent selection by the FFA parties of either 

Alternative 8, In Situ Source Treatment Using Enhanced In Situ Bioremediation with Interim LUCs; or 

Alternative 2, Long-term Monitoring with Interim LUCs (DOE 2012). 

Following the FC/RDSI and the performance of additional groundwater characterization, the final remedy 

selected by the FFA parties for SWMU 211-A was Alternative 8, In Situ Source Treatment Using Enhanced 

In Situ Bioremediation with Interim LUCs. Public notice of the selected remedy by the FFA parties was 

published in The Paducah Sun, February 12–13, 2022. The public notice can be found at 

https://eic.pad.pppo.gov/ (DOE 2022b). 

 

https://eic.pad.pppo.gov/Search.aspx?accession=INF-RECMGMT-PAD%20SUN%20SWMU%20211A%20SW%20PLUME-2022-02-12
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3. BASIS FOR THE EXPLANATION OF SIGNIFICANT DIFFERENCES 

This section presents information that formed the basis for the selection of the final remedial action of 

in situ source treatment using enhanced in situ bioremediation (EISB) with interim LUCs and the 

engineering design changes that resulted in an increase to remedial action costs, as compared to the ROD 

cost estimate. 

3.1 INFORMATION SUPPORTING THE FINAL REMEDY SELECTION 

3.1.1 Record of Decision 

In situ source treatment using EISB with interim LUCs was not evaluated for the source zone at 

SWMU 211-A in the revised focused feasibility study (FFS) based on low technical implementability when 

compared to other alternatives (DOE 2011). Subsequent to the final evaluation in the revised FFS, however, 

DOE determined that EISB would be applicable to SWMU 211-A using pressure injection methods, as 

opposed to gravity injection and infiltration, which was evaluated in the revised FFS for SWMU 1. This 

determination was based on the larger grain-size soils that make up the UCRS soils at the C-720 area 

(DOE 2012). 

For Alternative 8 of the ROD, which included application of EISB at SWMU 211-A, the ROD anticipated 

that the number of injection points required for the SWMU 211-A treatment area would be determined in 

the design phase, but for costing purposes in the ROD, it was assumed that the SWMU 211-A treatment 

area would have six injection points. The MW network was expected to include four wells (DOE 2012). 

The ROD also assumed that a bioamendment mixture (i.e., microbes, nutrients, reductants) would be 

introduced into the subsurface via vertical injection wells. The specific bioamendment mixture would be 

determined through the use of sample results from the RDSI (DOE 2012). 

The ROD cost estimate for Alternative 8, In Situ Source Treatment Using Enhanced In Situ Bioremediation 

with Interim LUCs, for SWMU 211-A was $3.7M, and was based on the best available information in 

regard to the anticipated implementation costs of the remedial alternative. Per the ROD, an RDSI would be 

performed to better determine the extent and distribution of VOCs, which included dense nonaqueous-

phase liquid TCE, and the UCRS soil and groundwater parameters specific to the EISB technology. As a 

result, changes to the cost elements were anticipated to occur because of new information and data collected 

during the engineering design of the remedial alternative (DOE 2012). 

3.1.2 Addendum to the Final Characterization Report 

The 2015 phase of the SWMU 211-A investigation sampled groundwater from the Regional Gravel Aquifer 

(RGA) in 5-ft intervals from a depth of 65 ft to the base of the RGA. The sampling results and subsequent 

analysis determined that TCE contamination in soil in the UCRS in the SWMU 211-A treatment area 

contributed more than 400 parts per billion (ppb) but less than 11,000 ppb TCE to the RGA, consistent with 

the conceptual site model in the ROD. The SWMU 211-A decision rules utilized for the additional 

groundwater investigation directed implementation of enhanced bioremediation and long-term monitoring 

(i.e., ROD Alternative 8). 
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3.1.3 Southwest Plume SWMU 211-A Presentation to FFA Parties 

Remedial action selection was presented to the FFA parties on May 23, 2018, and included implementation 

of Alternative 8 from the ROD, In Situ Source Treatment Using Enhanced In Situ Bioremediation with 

Interim LUCs, for a treatment area of approximately 13,200 ft2 (DOE 2018). 

3.1.4 Remedial Design Report for SWMU 211-A 

An RDR has been developed to support the specific implementation of Alternative 8, In Situ Source 

Treatment Using Enhanced In Situ Bioremediation with Interim LUCs, at SWMU 211-A (DOE 2019). 

EISB will be performed on the SWMU 211-A treatment area (see Figure 3). The recommended 

implementation of EISB increased the treatment area size and resulted in an increase of the following: 

 Injection wells—33 locations (85 wells) from 6 locations (18 wells) in the ROD;  

 MW network—9 wells external to the treatment area from 4 wells in the ROD; and 

 Performance MW network—18 wells internal to the treatment area from 0 wells in the ROD. 

The SWMU 211-A monitoring well layout is shown on Figure 4. The procured remedial action cost to 

support the increase is approximately $10M, as compared to the ROD’s estimated cost of $3.7M. While the 

cost increase is a significant change, it does not alter or fundamentally change the remedy selected in the 

ROD. 

3.2 REMEDIAL ACTION WORK PLAN FOR SWMU 211-A 

The RAWP for SWMU 211-A Enhanced In Situ Bioremediation documents the design and construction 

associated with the remedial action (DOE 2021a). Detailed information is included in regard to the planned 

injection layout, treatment areas and depths, injection techniques, bioaugmentation of each injection well, 

real-time process monitoring, and post-injection monitoring. 

3.3 ADMINISTRATIVE RECORD INFORMATION SUPPORTING THE NEEDED CHANGE 

Information contained in the Administrative Record that supports the final remedy is discussed in 

Section 3.1. As required by 40 CFR § 300.825(a)(2), this ESD will be made available to the public through 

the Administrative Record for the Southwest Plume Sources. Contact information for the Administrative 

Record is as follows: 

DOE Environmental Information Center 

Emerging Technology Center, Room 221 

5100 Alben Barkley Drive 

Paducah, KY 42001 

(270) 554-3004 

https://eic.pad.pppo.gov 

Hours of Operation: Monday through Friday, 

8:00 a.m.–12:00 p.m. 

https://eic.pad.pppo.gov/
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4. DESCRIPTION OF SIGNIFICANT DIFFERENCES 

This section describes the key differences between the remedy in the ROD and the modifications 

documented in this ESD, which highlight scope, cost, performance, and any changes to expected outcomes 

when the modifications are implemented. 

4.1 SIGNIFICANT DIFFERENCES BETWEEN THE REMEDY AND ESD MODIFICATIONS 

Table 1 summarizes the main components of the selected remedy and identifies how the remedy 

modification impacts these components. 

Table 1. Summary of Modifications to the Proposed Remedy in the ROD 

Proposed Remedy in the ROD Remedy Modification 

EISB will be performed at SWMU 211-A. The total 

area expected to be treated is estimated at 

approximately 1,300 ft2. 

EISB will be performed in a treatment area of 

approximately 13,200 ft2. 

Because the ROD required an FC/RDSI to determine 

the extent and magnitude of contamination present in 

the subsurface soils, the ROD did not specify a 

treatment depth for SWMU 211-A. 

Primary treatment depths include 25 ft bgs to 65 ft bgs, 

with some limited areas above the 25 ft depth. 

Jet injection technology—not discussed in the ROD 

estimate. 

Because of the fine-grained nature of the UCRS soils, 

prior to initiating the bioremediation component, each 

of the injection well locations will be fractured with 

direct-push technology jet injection, which utilizes a 

water jetting technique. 

Six injection well locations, with three wells each 

(18 wells). 

An estimated 33 injection well locations (85 wells), 

plus 325 jet fracturing operations will be utilized. 

Because the ROD required an FC/RDSI to determine 

the extent and magnitude of contamination present in 

the subsurface soils, the ROD did not identify injection 

rates. 

The emulsified vegetable oil injected into each 

injection well will be pumped using low pressure 

estimated at 15 to 40 pounds per square inch (psi) (not 

to exceed 60 psi), and in a volume of up to 2% by 

volume of pore space. 

Geochemical concerns—not discussed in the ROD cost 

estimate. 

Water conditioned to remove dissolved oxygen to 

assist in the creation of the subsurface-reducing 

environment will be utilized to emulsify the vegetable 

oil for injection. 

Real-time process monitoring—not discussed in the 

ROD cost estimate. 

Real-time process monitoring will occur during the 

injection processes. 

MW network⸺four wells. Post-injection monitoring will be performed utilizing a 

network of nine MWs located external to the treatment 

area and 18 performance MWs located internal to the 

treatment area. The wells will be screened in the UCRS 

and in the RGA. 

As documented in the ROD, EISB is expected to remove approximately 95% of the contaminant mass in 

the UCRS, with the remaining mass estimated to attenuate and attain groundwater protection remediation 

goals within approximately 39 years (DOE 2012). As documented in the addendum to the FC report, the 

total TCE volume present in the UCRS is estimated to be up to 2.2 gal (DOE 2016). 



 

14 

The basic features of the selected remedy with respect to scope and performance did not change; however, 

the increased soil treatment area and volume resulted in a procured remedial action cost of approximately 

$10M, as compared to the estimated remedial action cost provided in the ROD of $3.7M. The expanded 

treatment area will ensure the remedy adequately addresses the full nature and extent of the targeted level 

of contamination. This expanded treatment area does not change the overall cleanup approach, is necessary 

to ensure the protection of human health and the environment, and will ensure the protectiveness of the 

ROD. Under EPA guidance, the engineering design and cost changes would be considered a “significant” 

change that should be documented in an ESD. The guidance states that while the ESD is being prepared 

and made available to the public, the lead agency may proceed with the predesign, design, construction, or 

operation activities associated with the remedy (EPA 1999). 

4.2 EXPECTED OUTCOMES OF THE ESD 

The increased SWMU 211-A treatment area is intended to effectively reduce UCRS VOC contamination 

to acceptable levels through active treatment by the removal of a contaminant mass of TCE and other VOCs. 

 



 

15 

5. SUPPORT AGENCY COMMENTS AND CONCURRENCE 

TBD 
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6. STATUTORY DETERMINATION 

The selected remedial action was determined in the ROD to satisfy the relevant mandates of CERCLA 

Section 121 and the NCP, including the threshold statutory requirements that the remedial action protect 

human health and the environment and attain ARARs. The changes in the remedial action described in this 

ESD do not change any of the statutory or regulatory determinations set forth in CERCLA Section 121 or 

the NCP, including the two threshold statutory determinations. 

The remedial action, until the TCE remaining after treatment attenuates within approximately 39 years to 

the remediation goal for TCE of 0.075 mg/kg, will result in hazardous substances, pollutants, or 

contaminants preventing unlimited use and unrestricted exposure. Because the selected remedial action will 

result in hazardous substances remaining on-site in excess of levels that allow for unlimited use and 

unlimited exposure, a statutory review of the remedial action under CERCLA Section 121(c) will be 

conducted every five years until the levels of contaminants of concern allow for unlimited use and 

unrestricted exposures of the SWMU 211-A treatment area. The five-year reviews will be conducted to 

ensure that the remedy is or will be protective of human health and the environment. If the results of a five-

year review reveals that protection of human health and the environment is insufficient, the potential 

benefits of implementing additional remedial actions will be evaluated by the FFA parties. The statutory 

reviews will be conducted in accordance with CERCLA 121(c), 40 CFR § 300.430(f)(5)(iii)(C) of the NCP, 

and EPA guidance. These reviews, although required by CERCLA, are not considered components of the 

selected remedy. 
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7. PUBLIC PARTICIPATION REQUIREMENTS  

As required by 40 CFR § 300.435(c)(2)(i), a Notice of Availability and brief description of this ESD will 

be published in the local newspaper that announces the availability of the ESD for review through the 

Administrative Record and information repository, as required by the NCP [40 CFR § 300.435(c)(2)(i)(A) 

and 300.825(a)(2)]. The Administrative Record File that contains the ROD and other associated 

documentation is available for review at the following location: 

DOE Environmental Information Center 

Emerging Technology Center, Room 221 

5100 Alben Barkley Drive 

Paducah, KY 42001 

(270) 554-3004 

https://eic.pad.pppo.gov 

Hours of Operation: Monday through Friday, 

8:00 a.m.–12:00 p.m. 
 

https://eic.pad.pppo.gov/
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8. APPROVALS 

Explanation of Significant Differences to the  
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/07-2480&D1 

June 2022 

 

APPROVAL 
 
 
 
 

___________________________________________ __________________________ 
Joel Bradburne, Manager Date 
Portsmouth/Paducah Project Office 
U.S. Department of Energy 
 
 
 
 
___________________________________________ __________________________ 
Carol Monell, Director Date 
Superfund Division  
U.S. Environmental Protection Agency, Region 4 
 
 
 
 

CONCURRENCE 
 
 
 
 
___________________________________________ __________________________ 
Tammi Hudson, Director Date 
Division of Waste Management 
Kentucky Department for Environmental Protection 
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