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Dear Mr. Daniell and Mr. Froede: 

RECORD OF DECISION FOR WAS'fE AREA GROuPINGS 1 AND 7 AT'TBE 
.p ADUCAH GASEOlJS DIFFUSION PLANT, PADUCAH, KENTUCKY, DOE/ORl06-
1470&93 

Enclosed for your information is the final Record of Decision {R0D) for Waste Area Groupings 
(WAGs) 1 and 7 at the Paducah Gaseous Diffusion Plant. The ROD was signed by the 
Department of Energy (DOE) Febnwy20, 1998, and by the Environmental Protection Agency 
August 10, 1998. ConcUlTence with this ROD by the Kentucky Department for Environmental 
Protection was received in a letter dated June 24, 1998, on the subject matter. 

If you have any questions or require additional infonnation, please call Myrna E. Redfield at 
(502)441-681'5. 

Sincerely, 

~C#~ 
Jimmie C. Hodges, Site Manager 
Paducah Site Office 
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Mr. Daniell aIld Mr. Froede 

Enclosure 

cc wlo enclosure: 
R. Blumenfeld, CC-IO 
P. A. Go1.lrieux, Bechtel Jacobs CompanylKevil 
J. C. Massey, Bechtel Jacobs CompanylKevil 
B. E.Pllillips, lEGlKevil 
R. C. Sleeman, EM-91 
T. Taylor, UKFFOlJlFrankfort 

2 August 28, 1998 
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Document Idelltification: 

CERTIFICATION 

Record of Decision for Waste Area Groups 1 and "1 
at the Paducah Gaseous Diffusion Plant, 
Paducah, Kentucky DOE/ORl06-1470&D3 

I certify under penalty of law that I have personally examined and am familiar with the 
infonnation submitted in this application and all attachments and that, based on my inquiry of 
those persons irtunediately responsible for obtaipjng the infonnation contained iIl the 
application, I believe that the infonnation is true, accurate, and complete. I a:rn aware that 
there are significant penalties for submitting false infonnation, including the possibility of fine 
and imprisoQIIlent. 

Jimmie C. Hodges, Paducah Site Manager 
Paducah Site Office 
U. S. Department of Energy 

:?- /.1-r/ 
Date Signed 

The Department of Energy has signed as "owner and operator" and Lockheed Martin Energy 
Systems, Inc., has signed as "co-operator" this application for the pennitted facility. The 
Department has determined that dual signatures best reflect the actual apportionment of 
responsibility under which the Department's RCRA responsibilities are for policy, 
progranu:natic, funding, and scheduling decisions, as well as general oversight, and the 
contractor's RCRA responsibilities are for day-to-day operations (in accordance witb general 
directions given by the Department of Energy as part of its general oversight resportsibility), 
including but not limited to, the following responsibilities: waste analyses and ~dling, 
monitoring, recotd keeping, reporting, and contingellcy planning. For purposes of the 
certificatioIl required by 40 CFR Section 270. 11 (d) , the Department of Energy's 
representatives certify, to the best of their knowledge and belief, the truth accuracy and 
completeness of the application for their respective areas of responsibility . 
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CERTIFICATION 

Document Identification: Record of Decision for Waste Area Groups 1 and 7 
at the Paducah Gaseous Diffusion Plant, 
Paducah, Kentucky DOE/ORl06-1470&D3 

I certify under penalty of law that I have personally examined and am familiar with the 
informatiOll subIllitted it} this application and all attaclunents and that, based on my inquiry of 
those persons immediately responsible for obtaining the information contained in the 
application, I believe that the information js true, accurate, and complete. I am aware that 
there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment. 

Lockheed Martin Energy Systems, Inc. 
Co-Operator 

assey, Site Manage 
. oDIllental Management all 

Facilities 
Lockheed Martin Energy Systems, Inc. 

Date Signed 

The Department of Energy has signed as "owner apd op~rato:r" and Lockheed Martin Energy 
SystemS, Inc., has signed as "co"'"Operator" this application for the permitted facility. The 
Department has de~rmined tllat dual signa~res ~st retle.ct the actual apportionment of 
responsibility under which the Department's RCRA responsibilities are for policy, 
prograroJll,atic, fuIldiIlg, and scheduling decisiotl$, as well as general oversight,anel the 
contractor's RCRA responsibilities are for day-to-day operations (in accordance with general 
directio~ giveQ by the DepartInent of Energy as pa.rt of its gen~r~l oversight respollSlbility), 
including but not1imited to, the following responsibilities: waste analyses and handling, 
monitoring, reco:rd~eeping, reporting, and contillgency piamrillg. For purposes of the 
certification required by 40 CPR Section 270. 11 (d), Lockheed Martin Energy Systems, Inc. 's, 
representatives certify, to the best ·of their knowledge a.nd beUef, the truth accuracy and 
completeness of the application for their respective areas of responsibility . 
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PREFACE 

This Record of Decision for Waste Area Groups 1 and 7 at the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky, DOE/OR/06-1470&D3, was prepared in accordance with 
requirements under the Comprehensive Environmental Response, Compensation, and 
Liability Act; the Resource Conservation and Recovery Act; and Kentucky hazardous 
waste statutes (K.R.S. 224.46-520 and K.R.S .. 224.46-530). This document was prepared 
under Work Breakdown Structure 7.1.04.06.02 (Activity Data Sheet 5304). This 
dotument follows the outline for records of decision contained in the draft Federal 
Facility Agreement being negotiated for the Paducah Gaseous Diffusion Plant (PGDP) 
among the United States Department of Energy (OOE), the Un.i.ted States Environmental 
Protection Agency (EPA), and the Kentucky Department for Environmental Protection 
(KDEP). Pubijcation of this document meets a primary document deliverable milestone 
for the PGDP's Environmental Management Program. This doc:ument pI:'ovicies the 
record of information and rationale that the EPA, the KDEP, and the DOE utilized in 
the selection of preferred remedial actions/corrective measures at the Waste Area 
Groups 1 and 7 solid waste management units. Information provided in this dOCUment 
forms the basis for the development of the remedies selected for this project. 
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ACRONYMS AND ABBREVIATIONS 

The following list of acronyms and abbreviatio~ is provided to assist in the reView of 
this document. 

237Np 
238pu 
~c 
~ 
~ 
232Th 

234U 
235U 
238U 
ALARA 
amsl 
AR 
ARAR 
bls 
C.F.R. 
CERCLA 

an 
COC 
COE 
cope 
COPEC 
CSOU 
CWA 
PCA 
DCE 
DOD 
DOE 
ELCR 
EPA 
Fed. Reg. 
FFA 
FFCA 
FS 
ft 
l'TA 
g 
gal 
gpm Grrp 
HOPE 
HI 
HSWA 
J 
K.A.R. 
K.R.S. 
KDEP 
KDOW 

neptunium-237 
plutonium-238 
technetium-99 
thoriUll\-22.8 
thorium-230 
thoritim-232 
uranium-234 
uranium-235 
uranium-238 
as low as reasonably achievable 
above mean sea level 
administrative record 
applicable or relevant and appropriate :requirement 
below land surface 
Code of Federal Regulations . . _ 
Comprehensive Environmental Response, Compensation, and 
Liability Act 
centinl,et~:r(s ) 
chemical of concern 
United States Army Corps of Engineers 
<:hemica1 of potential concern 
chemical of potehtialecological concern 
Comprehensive Site Operable Unit 
Clean Water Act 
dich1oroethane 
dichlorOethene 
United States Department of Defense 
United States Peparl:ment of Energy 
excess lifetime cancer risk 
lJnited States Environmental Protection Agency 
Federal Register 
Federal Facility Agreemeht 
Federal Facility Compliance Act 
feasibility study 
foot/feet 
fire training area 
grru.n(s) 
gallon(s) 
gallons per nYnute 
Groundwater Protection Program Plan 
high-dertsity polyethylene 
hazard index 
Hazardous and Solid Waste Amendments 
qualifier indicating estiina!ed value 
Kentucky Administrative Regulati()ns 
Kentucky Revised Statutes 
Kentucky DepartIp.ent for Enviro:nmental Protection 
Kentucky Oepartment for EnVironmental Protection, Division of Water 
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kn:l 
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KOW 
KPDES 
I 
LDR 

I LMES 
In 
rrg 

I mgd 
mj} 
mrem. 

I 
MW 
NCP 
NOV 
NWP 

I O&M 
OU 
PAH 

I 
rta 
pCi 
PGDP 

I 
pH 
PPE 
PRAP 
PRP 

I RCRA 
RFI 
RGA 

I 
RI 
ROD 
SAP 
SARA 

I sec 
SSAB 
SWMU 

I 
T&E 
TBC 
TCA 
TCE 

I TNT 
Tu. 
U.S.C.A. 

I UCRS 
USEC 
l,JST 

I 
VOC 
WAG 
WTP 
yd 

I yr 
JIg 
Jl.IIlhos 

I 
I 

kilogram(s) 
kilometer(s) 
Kentucky Ordnance Works 
Kentucky Pollutant Discharge Elimination System 
liter 
land disposal restriction 
Lockheed Martin Energy Systems, Inc. 
meter(s) 
inilligraIl\(s) 
million gallons per day 
thousandths of an inch 
millirem 
monitoring well 
National Oil and Hazardous Substances Pollution Contingency Plan 
Notice of Violation 
nationwide permit 
operation and ll1.aintel1anc~ 
operable unit 
polycyclic aromatic hydrocarbon 
polychlorinated biphenyl 
picocwie(s) 
Paducah Gaseous Diffusion Plant 
logarithm of the reciprocal of the hydrogen-ion concentration 
personal protective equipment 
proposed remedial action plan 
potentially responsible party 
Resource Conservation and Recovery Act 
R~source Conservation and Recovery Act facility investigation 
Regional Gravel Aquifer 
remedial investigation 
record of decision 
Sampling and Analysis Plan 
Superfund AmendInents and Reauthorization Act 
second 
Site SpOOfic Advisory Board 
solid waste management unit 
threatened and endangered 
to be considered 
trichloroethane 
trichloroetherte 
trinitrotoluene 
acute toxicj.ty 
United States Code Annotated 
Upper Continental Recharge System 
United States Enrichment Corporation 
underground storage tank 
volatile organic compound 
waste area group 
water treatment plant 
yard(s) 
year(s) 
tnicr()gram(s) 
microinhos: the reciprocal of resistivity 
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DECLARATION FOR THE RECORD OF DECISION 
FOR WASTE AREA GROUPS 1 AND 7 

SITE NAME AND LOCATION 

Waste Area Groups 1 and 7 
Paducah Gaseous Diffusion Plant 
Uniteci S@tes p~p~tment of Energy 
Paducah, Kentucky 

STATEMENT OF BASis AND PuRPOSE 

This :Record of I)ecision (ROD) presents the final remedial action decisions selected for 
soils and sediments in each of the solid waste management units (SWMUs)of Waste 
~ea Gro\lps (WAGs) 1 and 7 at the Paducah Gaseous Diffusion Plant (pGDP) neat 
Paducah, Kentucky. Waste Area Group 1 consists of SWMUs 100 and 136. Waste Area 
Gr9up7 consists of SWMUs 8 and 130 through 134. All SWMUs are Jocated on United 
StCites ~partment of Energy (DOE) property. Waste Area Group 1 i$ located within the 
boundaries of the plant security fence. Solid Waste Management Units 130 through 134 
also are located within the plant security fence. Solid Waste Management Unit 8 is 
located· to the sOllthwest of the PGDP facility, beyond the boundaries of the plant 
security fence. 

By mutual consent among the United States Envk~nmenta1 Protection Agency (EPA), 
the Kentucky Department for Environmental Protection (l<1)EP), the United States 
Department of Defense (DOD), the United States Army Corps of Engineers (COE), and 
the DOE, it was agreed that the evaluation aI'ld implem.eritatio~ of any remedial actions 
required for the Kentucky Ordnance Works (KOW) SWMUs [SWMU 94 (KOW Sewage 
Treabnent Plant), SWMU 95 (KOW Burn Area), and SWMU 157 (KOW Toluene Spill 
Site)], formerly included in yv AGs 1 and 7,woUld be the responsibility of the DOD and 
conducted on behalf of the DOD by the COE. Correspondence outlining the agreed upon 
responsibilities of the POE, the COE, and the DOP Was suj>Initted to the EPA and the 
KDEP April 5, 1996. Due to the agreements reached among these entities, remedial 
technologies for the KOW SWMUs are not discussed ~ in this ROD and will be 
evaluated as part of the WAG 10 investigation by the COE. Additionally, by written 
{l\tlt\.uU consent, theEJ'A, the KDEP, and theOOEagfeed that an evaluation.ofremedial 
alternatives for SWMU 38, the C-615 Sewage Treatment Plant; .would be deferred until 
the. urrlt ceases operation. Consequently, noremedial'actions are discussed for these 
SWMl]s in this ROD. 

.... 

The remedies selected for eaCh of the WAGs 1 and 7 SWMUs are intended to address 
the contaminants of concern presently identified and will serve as a step toward 
comprehensively addressing contamination f01.1l1d across the PGDP site. These actions 
are not intended to ·address remediation of any existing or future surface- or ground
water contamination at this site. 

The DOE will evaluate the necessity for surface- and/or ground-water remedial actions 
for the SWMUs iil WAGs 1 and 7 separately from this action during site-wide, 
comprehensiVe evaluations of surface- and ground-water contamination at this site. As 
part of the comprehensive evaluations, the DOE, the EPA, and the KDEI' will determine 
whether implementing surface- and ground-water retJ\edia1 actions at SWMU 8 is 
necessary to protect human health and the environment. Through the comprehensive 
evaluations for swface water (WAGs 18 and 25) and ground water (WAG 26), knoWn 
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also as the Comprehensive Site Operable Units (CSOUs), the remedial action 
alternatives for the surface water and ground water at the PGDP, including at WAGs 1 
and 7, will be selected. 1hrough the CSOU process, all data on the surface and ground 
water at WAGs 1 and 7 and at the other PGDP SWMUs will be evaluated. Finally, all 
risks to human health and the environment from the surface and ground water at the 
PGDP, and all legally applicable or relevant and appropriate requirements, also will be 
evaluated. 

This ROD was prepared. based on the administrative record (AR) for these. WAGs. The 
AR includes documentation of the rationale for undertaking . the remedial actions at 
WAGs land 7. M.ajor documents included in the AR are as follows: the Feasibility Study 
for Waste Area Groups 1 and 7 and Kentucky Ordnance Works Solid Waste Management Units 
94,95, and 157 at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/OR/06-
1416&D2; the Proposed Remedial Action Plan fot Waste Area Groups 1 and 7 at the Paducah 
Gaseous Diffusion Plant, Paducah, Kentucky, DOE/OR/06-142S&D4;· and the Resource 
Conservation and Recovery Act Facility Investigation!Remedial Investigation -Report for Waste 
Area Groupings 1 .and 7 at Paducah Gaseous Diffusion Plant, Paducah, Kentucky, 
DOE/OR/07-1404&D2. 

The remedial actions identified in this ROD were selected in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
as amended by the S\lperfund Amendments and ReauthoriZatio.n Act, the Resource 
Conservation and Recovery Act (RG~), as amended by the Hazardous and Solid 
Waste Amendments (HSWA), and K.R.S. Chapter 224, subchapter 46. The ROD was 
prepared in accordance with a ha?:ardous waste management pertnit issued by the 
KDEP pursuant to K.R.S. Chapter 224, subchapter 46, and a permit for corrective action 
issued by the EPA pursuant to the HSW A. Both permits bear the same permit number, 
KYS-S90-00S-9S2, . and, throughout this document, are collectively referred to as the 
RCRA permits. Once the ROD is signed, the permit will be modified to reflect the 
selected remedies of these SWMUs. 

The ROD also was prepared in accordance with a draft Federal Facility Agreement 
(FFA) that currently is being negotiated among the DOE, the EPA, and the KDEP. A 
draft of the FFA agreedtoby ~ three entities was made available for public review and 
comment April 19, 1997. The FFA, when issu~, will coordinate the requirements of the 
CERCLA and the RCRA pennits. 

The remedial actions will be implemented pursuant to the PGDP's RCRA permits, this 
ROD,and the draft FFA. The Commonwealth of l<entuckyconcurs with the DOE on, 
and the EPA approves, the selected remedial actions. The selected remedial actions will 
address the contaminants of concern in the soils and sediments of WAGs 1 and 7 and 
Will serve as a step toward comprehensively addressing contamination found across the 
PGDP site. -

ASSESSMENT OF THE SITE 

Actual or threatened releases from this site, if not addressed by implementing th~ 
response action selected in this ROD, may present an imminent and substantial 
endangerment to public health, welfare, or the enVironment. 

Risks for industrial workers ~iightly exceed EPA thresholds at SWMUs S and 100 
[please refer to the Fea.si},Uity Study (FS) in the WAGs 1 and 7 AR for more d~tail 
regarding risk thresholds]; however, these risks are due to direct conta<;:t with surface 
water and sediments contaminated with metals. As discussed in theFS for WAGs 1 
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and 7, OOE/OR/06-1416&D2, the direct contact exposure pathway is associated with 
numerous uncertainties (such as conservative assumptions associated with absorption 
of metals) and, therefore, is not used as the sole pathway in making remedial decisions 
(refer to theFS for a more detailed discussion of the uncertainties associated with the 
risk assessment). Additional evaluation of potential risks at SWMU 100 indicate there 
are no unacceptable risks to current industrial workers based upon exposure 
assumptions adjusted to reflect the actual time workers spend at the unit (primarily to 
perform upkeep activities). Additionally, it is reasonable to assume that these exposure 
assumptions will remain the same in the future. Consequently, no further action, outside 
of maitttaining institutional controls, is warranted at SWMU 100. Currently, 
contaminated surface water will be addressed on a site-wide basis during the surfaqe
water CSOU investigation (WAGs 18 and 25). 

While contaminant conditions at SWMUs 8 and 100 are similar, there also is a risk that 
a human or animal could come into direct contact with acidic leachate being released 
from SWMtJ 8 into sediments above the water level in the creeks. These risks, when 
combined with the Notice of Violation issued by .. the Kentucky Department for 
Environmental Protection, Division of Water (KOOW), indicate that limited action is 
necessary at SWMU 8 to protect human health and animals. 

At SWMUs 130 through 134 and the soils of SWMU 136, risks and hazard indices for 
human health and animals do not exceed threshold values; therefore, these units require 
no further action. Any contamiriated ground water associated with SWMU 136 will be 
evaluated as part of the ground water CSOU (WAG 26). 

DESCRIPTION OF SELECTED REMEDY 

The primary purpose of the remedies described within this document are to reduce the 
risks that could pose a threat to human health and the environment associated with 
direct c()ntact to acidic leachate at SWMU 8. The evaluation of human health and 
ecological risks posed by these units was conducted as part of the remedial investigation 
performed at this site. 

The remedialacti()n at SWMU 8 consists of a deed notice and restrictions and the 
installation of riprap and signs. The current surface-water monitoring program will 
continue as directed by the KDOW. Add,itional ground-water monitoring wells will be 
installed, as needed. 

Since SWMUs 130 through 134 and 136 do not present an unacceptable risk to· human 
health and the environment, no further remedial action Will be performed at these units. 
Additionally, since there are no risks to industrial workers at SWMU 100 based upon 
actual exposures at the unit, no further action (outsicie of maintaining institutional 
controls) is warranted. However,.since contamination will remain at SWMUs 8 and 100, 
and in order to evaluate the reliability of controls in providing protection, five-year 
reviews Will be conducted for these SWMUs under the CERCLA. 

All work on the W A.Gs 1 CiI1d 7 project has been conducted by mll.tua1 agreement among 
the DOE, the EPA, and the KDEP. Further, the EPA and the KDEP have participated in 
the development of this ROD, including review and comment on the doc;ument's content. 

STATUTORY DETERMINATION 

The remedial actions described herein are proteCtive of human health and the 
envirOnIil.ent, comply with federal and state requirements that are legally applicable or 
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relevant and appropriate to the WAGs 1 and 7 SWMUs, and are cost effective. The 
selecteq remedies for the WAGs 1 and 7 SWMUs do not satisfy the CERCLA § 121(b) 
[42 U.S.CA. § 9621(b)] statutory preference for having, as a principal element, 
treatment that results in a permanent and significant reduction of toxicity, mobility, or 
volume because risk analysis indicates that such remedies are not necessary. The 
selected remedies do, however, satisfy the CERCLA § 121(b) statutory preference for 
using permanent solutions and alternative treatm~nt technologies to the extent 
practicable. The limited actions selected for SWMUs 8 and 100, and the No Further 
Action decisions selected for SWMUs 130 through 134 and 136, are viewed as 
permanent and final decisions. 

Since contamination wiUremain at SWMUS 8 and 100 above levels that allow for 
unliInited use and unrestricted exposure under the industrial land-use scenario, five-year 
reviews will be conduded pursuant to CERCLA § 121(c) [42 U.S.C.A. § 9621(c)] and 
40 C.F.R. § 300.430(f)(4)(ii)]. Five-year CERCLA reviews will not be conducted at 
SWMUs 130 through 134 and 136 because the selected remedial actions allow for 
unlimited use and unrestricted exposure. 

(;((;~ Q ~ Date: 
~~:-~~~--------~------------~----~~~~~~-= 
Rodney R. Nelson 
Assistant Manager for Environmental Man.agement 
United States Departr,nent of Energy 

\ .... ~ ."~ .. ~ ... ' ~, ~~.~ '\~~~~~~ ________________________________ ~~ pate: 
Richard D. Green 
Adiftg-Director, WaSte Management Division 
United States Environmental Protection Agency, Region 4 
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DECISION SUMMARY 
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~.l SITE NAME, LOCATION, AND DESCRIPTION 

The Paducah Gaseous Diffusion Plant (PGDP) is located in western Kentucky, 
approximately 16.1lqn nO miles) west of Paducah and about 6.44 km (4 miles) south 
of the Ohio River (Figure 2-1). It is an uranium enrichment facility that supplies nuclear 
fuel for commercial reactors. The plant, owned by the United States Department of 
Energy (OOE), began operations in 1952 and became fully operational in 1955. 

The Energy Policy Act of 1992 transferred operation of the DOE's uranium enrichment 
facilities to the United States Enrichment Corporation (USEC). Effective July 1, 1993, 
Martin Marietta Utility Services, Inc., (now Lockheed Martin Utility Services, Inc.) 
contracted with the USEC to provide operation and maintenance (O&M) , services. The 
DOE contracted with Martin Marietta Energy Systems, Inc., [now Lockheed Martin 
Energy Syste~, mc., (LMES)] to provide enviJ:'OIllI\entaJ, restoration and wClste 
management services for the PGDP under the DOE's Environmental Management 
Program. 

This Record of Decision (ROD) addresses eight solid 'waste management units (SWMlJs) 
in Waste Area Groups (WAGs) 1 and 7 at the PGDP. This ROD does not address three 
Kentucky Ordnance Works, (KOW) SWMUs formerly used by the United States 
Department of Defense (DOD), which were grouped with WAGs 1 and 7 for 
environmental investigation purposes. However, the CllITent draft of the PGDP Site 
MaDagement Plan, DOE/OR/07-1207&D3, places the three SWMUs [SWMU 94 
(Sewage Treatment Plant), SWMU 95 (Burn Area), and SW¥U 157 (Toluene Spill Site)] 
into WAG 10. The United States Army Corps of Engineers (COE), on behalf of the DOD, 
has committed verbally to r~II\ediate these three sites, and the United States 
Environmental Protection Agency (EPA) and the Kentucky Department for 
Environmental Pr~tection (KDEP) have agreed to allow the COE to proceed with the 
cleanup. However, in a letter to the DOE dated May 23, 1996, (Appendix B), the KDEP 
also indicated that the OOE ultimately would be responsible for the cleanup of the KOW 
SWMUs should the COE fail to meet Kentucky cleanup standards. 

In addition to the thr~ KOW SWMUs, this ROD does not address SWMU 38 (the C .. 615 
Sewage Treatment Plant), formerly included ih WAG 1. The KDE~, the EPA, and the 
OOE have agreed to defer evaluation_of remedial alternatives for SWMU 38 until the unit 
ceases operation. For this reason, SWMU 38 will be evaluated at a later date as part of 
WAG 29. 

,Finally, this ROD doeS not address remediation of surface or ground water at each of the 
SWMUs. Any risks to human health or the environment present at the site due to 
contaminated surface or gr<)\lI1d water will be addressed as part of the two 
Comprehensive Site Operable Unit (CSOU) evaluations conducted for WAGs 18 and 2,5 
(i.e., surface water) and WAG 26 (i.e., ground water). 

The locations of the SWMUs in WAGs 1 and 7 are shoWn in Figure 2-2. The eight 
SWMUs addressed in this ROD are as follows: 

• WAGl 

- SWMU 100, the Fire Training Area (FT A); and 

- SWMU 136, the C-740 Trich1oroethene (TeE) Spill Site. 

1 
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Figure 2-2. Locations of Solid Waste Management Units in Waste Area Groups 1 and 7 
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• WAG7 

-. SWMU 130, a 2,082-liter (550-gal) gasoline undergrOlUld storage tank 
(lIST) located adjacent to the C-611 Water Treatment Plant (WTP); 

- SWMU 131, a 189-liter (50-gal) UST reportedly located adjacent to the 
C-611 WTP; 

- SWMU 132, a 7,571-liter (2,000-gal) fuel oil UST located adjacent to the 
C-611 WTP; 

-=- SWMU 133, a diesel fuel UST of unknown capacity located adjacent to 
the C-611 WTP; 

- SWMU 134, a 3,785-liter (l,OOO-gal) diesel fuel UST located adjacent to 
the C-611 WTP; and 

- SWMu 8, the C-7464< Sanitary Landfill. 

2.2 SITE HISTORY ANPENFORCEMENT ACTIVITIES 

FolloWing are descriptions of events and legal actions pertainjng to the SWMUs 
addressed in this ROD. Also, brief descriptions of the units themselves are provided. 

2.2.1 Waste Area Group 1 

Waste Area Group 1 is located within the plant security fence in the southwestern comer 
of the PGDP (Figure 2-2). It includes two units that will be addressed by this document: 
SWMU 100 (the FTA) and SWMU 136 (the C-740 TeE Spill Site). 

2.2.1.1 Solid Waste Management Unit 100: the Fire Training Area 

The FTA is located in the southwest comer of the PGDP, immediately west of Fourth 
Street (Figure 2-3). It consists of one large rectangular surface bum area, two circular burn 
pan areas, one circular electric pump area, an elevated and bermed fuel tank area, and 
two square bum area depressions. The bum areas are unlined and are not bermed. The 
FTA has been used since 1982 for staging fire training exergses involving waste oils, 
fuels, and other combustible liquids. Combustible liquids were not burned in the unlined 
areas after 1987. Fire training exercises continue to be conducted in the vicinity, but, in 
order to prevent any negative impacts to the environment, no bun:rlng is conducted in 
unlined areas and combustible liquids are no longer used. 

2.2.1.2 Solid Waste Management Unit 136: the C-740 Trichloroethene Spill Site 

The TCE Spill Site is a small ~gu1ar area, approximately 5 m x 2 m (1.5 ft x 6 ft), 
located in the southwest comer of the PGDP within the plant security fence (Figure 2-2). 
It is situated at the northwest comer of a concrete pad -at the northeastern edge of the 
C-740 Material Yard (Figure 2-3). The C-740 Material Yard is an active storage yard that 
has been used since the early 1970s for storing various scrap metals and drums. A 208-
liter (55-gal) drum stored on the concrete pad leaked TCE onto the pad and into the 
gravel and soil adjacent to the western edge of the pad in May 1990. In October 1990, 
soils contaminated with TCE were excavated from a 5 m x 2 m (15 ft x 6 ft) area, to a 
depth of 1 m (3 ft). Soil samples collected from the base of the excava,tion pit were found 
to have TCE concentrations as high as 21,000 ~g/kg, indicating that TCE-contaminated 

4 
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soi1~h(ld 1\ot been completely removed. However, as further discussed in Section 2.5.3.2, 
subsequent sampliAg conducted in 1994 as part of the Resource Conservation and 
Rec<)very Act (RCRA) facility investigation (RFI) indicates that no measurable residual 
TCE soil contamination remains at SWMU 136. 

2.2.2 Waste Area Group '7 

Waste Area Group 7 consists of SWMUs 130 through 134 (the five C-611 USTs) and 
SWMU 8 (the C-746"K Sanitary Landfill). It is located. outside the plant security fence 
near the sQuthwest corner of the PGDP (Figure 2-2). All of the SWMUs in WAG 7 are 
inactive YJ\its. 

2.2.2.1Solid Waste Management Units 130 through 134: the C-611 Underground 
Storage Tanks 

The <::-611 USTs (SWMUs 130 thrO\lgh 134) are located southwest of the PGDP 
secutity.-fenced area in the vicinity of the C-611 WTP, west of ]3~y01J Creek (Figure 2-4). 
The C~l1 WTP was built .about 1942 as part of the KOW .and later was expanded to 
support operations at the PGDP. All five l.]SIs located in the vicinity of the WTP 
grrrently are inactive. With the exception of SWMU 133, which is of unknown size, the 
C...611 USTs range in capacity from 189 to 7,571' liters (50 to 2,000 gal). Two of the 
US1'S (SWMUs 130 artd 131) were reportedly used fot gasoline storage from 1942 t9 
1945 in support of KOWoperations. However, efforts to locate the SWMU 131 UST 
during theResottrce COnservation and Rec:overy Act facility investigation/remec:iial 
investigation (RFI/RI). were. unsuccessful, so it is possible that it never eXisted. Solid 
Waste Management Unit 132 was used for fuel oil storage from approximately 1942 to 
1955, iniltally as part of the KOW, and later in support of PGDP activities. It was 
abandoned in place by filling the tank with sand. The dates of operation of the 
retnaining two USTs (SWMUs 133 and 134) are unknown; both were rep<?rtedly used for 
diesel storage and are known to have been removed from service by 1975. The SWMU 
133 tank was abandoned in place filling the tank with grout. 

2.2.2.2 Solid Waste Management Unit 8: the C-746-K Sanitary Landfill 

The C-746-K SClIljtary Landfill (SWMU 8) is located southwest of the PGDP fenced 
security areat approximately 200 m (656 ft) southeast of the C-611 WTP (Figure 2-5). 
1Jte landfil! is rouglUY rectangular in shape and measureS approximately 152 lit x 213 m 
(500 ft x 700 ft). It is situated immediately west of Bayou Creek and north of an 
~~ trib\l.ta.ry of '5ayou Q-eek. The groWld surface is vegetated and- slopes in a 
radial fashiot\ from a max:imwn elevation of 119 Ih (392 ft) amSl near the center of the 
~estem half of the landfill to a low of approximately 110 m (360 ft) amsl near Bayou 
Creek at th~eastel'I\ edge of the landfill. Orajnage ditches located along the western and 
l\Qrt:hern edges of the landfill flow to the south into the unnamed tributary and to the 
east into Bayou Creek, respectively. 

Recordsinqicate that the PGDf used the landfill between 1951 and 1981 for disposal of 
fly @,Sh from. the plant's coal combustion boilers, uncontaminated combustible plant 
waste, and potentially radJologically contaminated plant waste. According to the 

. Hydrologfc Investigation - Existing Sanitary Landfill Oosure, Union Carbide Corporation, 
Gase"usDiffusion Plant, Paducah, Kentucky, conducted by Wehran Engineering in 1981, 
the fly ash was disposed in trenches excavated 2 to 3 m (5 to 10 ft) bIs. During 
operations, trenches were rut in the fly ash and Used for burning trash. This practice 
ceased in 1967, after which waste was buried without burning. The waste, containing 
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primarily office waste with some construction debris and kitchen waste, Was placed in 
trenches excavated within the fly ash and covered, when necessary, with additional fly 
ash or soil fill. In addition to these materials, sludge from the C-615 Sewage Treatment 
Plant may have been buried at the unit, as it was reportedly used as fill material. Soil 
boring information iIldicates that up to 9 m (28 ft) of fly ash and trash were placed in 
the landfill. The landfill was closed in 1982 and covered with a 15- to 30-cm (6- to 12-
inch) clay cap and a 46-cm (18-inch) vegetative cover. 

On January 30, 1992, the PGDP personnel discovered leachate in a ditch on the 
southwest side of the landfill.' Sampling immediately was conducted at five leachate 
seep locations around the landfill. Volatile organic compounds (VOCs) [TCE; 1,1-
dichloroetbgne (DCE); 1,1-dich1oroethane (DCA); and trans-1,2-DCE] and metals 
(<.U1.!IIlinum., iron, manganese, and zinc) were detected above background levels in the 
leachate samples. Low levels of radionuclides [technetium-99 ~c) and uranium] also 
were detected in some leachate samples. The leachate was acidic (the pH ranged from 
2~3 to 5.~), anc;i the particulate matter in the leachate Was generally orange to yellow in 
color. Th~ precipitation of dissolved metals (primarily iron and alumiriuin) from the 
leCicl:1.ate was thQught to be ca~ing the orange to yellow staining observed at various 
points along the creek banks. This condition was d~l11ed in noncompliance \Vith the 
water quality provisions of 401 K.A.R. 5:031. The provisions of 401 K.A.R. 5:031 that 
po~ed an issue at the landfill were those that prohibit discharges that produce 
"objectionable ~colot" in waters of the Comm,onwealth of Kentucky. On September 15, 
1992, the KDEP issued a Notice of Violation (NOV) to the PGDP for "Unpermitted 
seepage areas from C-746-K Sanitary Landfill into waters of the Commonwealth." 

As a result of the NOV, and with the approval of the KDEP and the EPA, the DOE 
immediately undertook an interim corrective action to address the seeps. To prevent any 
further release of solids to the unnamed tributary, a sandbag dam with a liner was 
installed in the drainage ditch Southwest of the landfill. The in.terim action also repaired 
the subsidence of the existing landfill cap by recontouring the cap to promote surface
water runoff. Since the landfill cap repair was completed in October 1992, the landfill 
and the adjacent creeks have been inspected regularly to determine if the interim 
measures have been effective in reducing Seepage into the qeeks. In addition, a surface
water monitoring program was initiated at the landfill to monitor contaminant levels in 
the leachate and adjacent creeks. Through the monitoring program, samples are collected 
quartedy at suspected seep soutee sites on the banks of Bayou Creek and the unnamed 
tributary and locations upstream and downstream of the landfill (Figure 2-5). 

2.3 HIGHLIGIffS OF COMMUNITY PARTICIPATION 

The DOE. issued the. Proposed Remedial 4ction Plan for Waste Area Groups 1 and 7 at the 
Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/OR/06-1428&D2, June 25, 
1996, and held a public cortunent period from June 25, 1996, until August 9, 1996. A 
pubUc meeting was held July 23, 1996, at the LMES facility in Kevil, Kentucky, to brief 
the public on the remedial alternatives under cOIlSideration at that time. At the meeting, 
DOE personnel also ~ered questions from the public on a proposed wetland 
alternative atth~ l~dfill and solicited both written and verbal comments. The DOE 
r~ved oral comments during the public meeting aIld written coIlUi1ertts during the 45-
day public ooIiuilent period. These comments, and formal DOE responses to these 
c6Iru.nen~, are provided in the Responsiveness Sutntnary, which is presented in Part 3 of 
this ROD. . 

In respo~ to comments from the public, the EPA, and the Commonwealth 6f Kentucky, 
changes were made to the Proposed Remedial Action Plcm (pRAP). The revised PRAP 
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'Proposed Remedial Action Plan for WaSte Area Groups 1 and 7 at the Paducah Gaseous 
Diffusion Plant, Paducah, Kentucky, DOE/OR/06-1428&D4, was issued. to the public 
after a Notice of Availability annollncing the 4S-d.ay public review period was published 
in The Paducah Sun, December 22, 1996. During the public comment period (December 
23,1996, thrQugh February 5, 1997), the PRAP was made available for public review at 
the Paduc~h Public Library and the off-site DOE Envirorunental InfQrmation Center 
located in the West Kentucky Techno~ogy Park in Kevil, Kentucky. SPecific groups that 
received. individual copies of the PRAP included the local PGDP Neighborhood Council, 
Natural Resource Trustees, the Site Specific Advisory Board (SSAB), and the PGOP 
Enyironmental Advisory Committee. The PRAP is part of the Administrative Record 
(AR) File, as required. by the National Oil and Hazardous Substances Pollution 
Conting~:nCY Plan (NCP) [40 C.F.R. § 300.82S(a)(2)]. 

A publicmeetirtg was held January 16, 1997, to discuss the changes in the PRAP. No 
objections were expressed. at this meeting. Upon request from. the public, the comment 
period was extended. 30 days. A response t() the:comm.ents ,received during the public 
partjqipCltion period for this version of the PRAP, is pre$ented in ,the-Responsiveness 
Summary, wllicb is presented. in Part 3 of this ROD. 

2.4 SCOPE AND ROLE OF THE OPERABLE UNITS 

The PGDP presents unusually complex proplems in terms of hazardous waste 
managementartd enVirorunental releases. The DOE's proposed. strategy is to divide the 
site into operable units (OUs) grouped. by source areas, and CSOUs, one each for 
ground water apd surface water. Discr~te respo.I\S(! a~tio1)S will be selected and 
implemented. for each source area QU, as well as the CSOUs, which are impacted by 
c61iuIrlngled releases from the source area OUs. Prioritization for investigation and 
possible- remedial action has been assigned to each of the CSOUs (ground-water and 
surface-water OUs) and source area OUs depending on their potential for contributing 
to off-site contamination. As a suspected source of off-site contamination, SWMU 8 
was a high priority for remediation. 

2.5 SUMMARY OF Sm CHARACTERISTICS 

Following are hydrological and geological descriptions of the PGDP and individual 
SWMUs. -

2.5.1' Hydrogeologic Characteristics of the Paducah Gaseous Diffusion Plant Area 

The SQqICes for t:h~JoUowing information are the Report of the Paducah Gaseous Diffusion 
Plant Groundwater Investigation Phase III, KY /E-1S0, and -the Draft Northeast Plume 
Preliminary Characterization Summary Report, OOE/OR/07-1339&02. 

2.5.1.1 Regional!iudace-water hydrology 

The PGOP is located in the western portion of the Ohio River Basin (Figure 2-6). A local 
drainag~ divid~ cause~ the plant's surface water to flow to the east and northeast 
toward Little Bayou Creek or to the west and northwest toward BCiYOU Creek. Both 
Bayou and Uttl~ Bayo\1 creeks are perennial streams that discharge into the Ohio River. 
The SWMUs within WAGs 1 and 7 are located within the Bayou Creek watershed. 

Bayou Creek flows northward along the western boundary of the plcmt, ·from 
approximately 4 km (2.5 miles) south of the plant to the Ohio River. Little Bayou Creek 
originates within DOE property and flows northward along the eastern boundary of the 
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plant. Little Bayou Creek joins Bayou Creek in a marsh located approxin:l.ately 4.8 km 
(3 iniles) north of the PGDP; ultimate discharge is into the Ohio River. Other surface
water bodies located in the area surrounding the PGDP include the Ohio River, 
Metropoli$ Lake, Crawford Lake, numerous small ponds, gravel pits, and settling 
basins. 

At the PGDP, man-made drainage ditches receive storm water and effluent from the 
plant. These waters are routed through outfalls and eventually discharge into Bayou and 
Little Bayou creeks. The majority of the flow in these creeks can be attributed to effluent 
water: from the plant. The 18 Kentucky Pollutant Discharge Elimination System 
(KPDES)-permitted outfalls have a combined average daily flow of 18.5 million liters 
per day (4.88 mgd) and ate monitored by the pGPl'. 

2.5.1.2 Regional geology 

The stratigraphic sequence in the region consists of Cretaceous, Tertiary, and Quaternary 
Sediments unconformably overlying Paleozoic bedrock. At the PC;DP, Paleozoic 
limestone bedrock.is present at a depth of approximately 104· m (340 ft). The sequence 
of unconsolidated sediments overlying the bedrock consists of the folloWing strata, in 
order of decreasiIl.g depth: the Tus<;:aloosa Formation, the McNairy Formation, the 
Porters Creek Oay, the Eocene Sands, the continental deposits, and surficial loess 
and/ or alluvium. Figure 2-7 illustrates the relationships between the geologic horizons 
present in the vicinity of the PGDP. 

The principal geOlogic featute in the PGDP area is the Porters Creek Clay Terrace, a large, 
low-angle, subsurfa.ce terrace treilding approximately east-west across the southern 
portions of the plant. The terrace slope is lo<;:ated south of WAG 1 but directly underlies 
portions of the WAG 7 area. This terrace is believed to be the result of the erosion of the 
Porters Creek Clay by the ancestral TennesSee _River. As a result of the erosion, the 
Porters Creek Clay is mainly absent from the PGDP area north of the terrace. 

South of the Porters Creek Clay Terrace slope, the Porters Creek Clay is Ullconformably 
overlaid by either the Eocene Sands or the continental deposits. South of the terrace 
slope, the principal gravel facies within the continental deposits are Miocene-Pliocene 
gravels, referred to as te:qace gravel deposits. The terrace gravel deposits are present 
overlying the Eocene Sands ot, where the Eocene Sands are absent, directly on the upper 
surface of the Porters Creek Clay in the WAGs 1 and 7 area. North of the terraCe slope, 
the M~airy formation is directly overlaid by continental deposits. The continental 
deposits are informally subdivided into the Lower Continental Deposits, consisting of 
chert gravel in a matrix of. sand and silt; and the Upper Continental Deposits, which 
consist of thin, interbedded layers of clayey silt, sand, and occasional gravel. 

2.5.1.3 Regional ground-water hydrOlogy 

Several water-bearing zones are present in the PGDP ar~a. South of the slope of the 
Porters o-eek Clay Terrace, . the principal water-bearing units, in order of increasing 
depth, are the terrace gravel, the Eocerte Sands, and the McNairy Formation. However, 
the Eocene Sands were not encountered beneath any of the SWMUs within WAGs 1 and 
7 and will not be discussed further. The primary water-bearing units north of the buried 
terrace are the ~gional Gravel Aquifer (RGA), the Upper Continental Recharge System 
(VCRS), and the McNairy Formation. 
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The RGA,defined as the uppermost aquifer at the PGDP, is present north of the Porters 
Creek Clay Terrace. The RGA consists of the lower gravel and sand facies of the 
continental deposits and also includes the sands of the upper part of the McNairy 
Formation where they are present directly below the RGA. The unit ranges in thickness 
from 3 to 12 m (10 to 40 ft) anci pincll.es out at the base of the Porters Creek Clay Terrace 
slope. According to the 1990 Pnase IT and 1992 Phase m aquifer test reports conducted 
by the Terran Corp()ration, the hydraulic conductivity values determined l?y aquifer 
pump tests for the RCA range from 1.87 x 10-2 to 4.23 X 10-1 em/sec (5.297 x 101 to 
1.093 x 1<t ft/ day). Ground-water velocity within the RGA is estimated to range from 61 
to 12.2 rn/yr (200 to 400 £t/yr) to the north-northeast, toward the Ohio River, as noted in 
the Remedial Investigation (Rl) Addendum for Waste Area Grouping 22, Burial Grounds, at 
the PadufllhGtiseiJus Diffusion Plant, Paducah, Kentucky, DOE/OR/07-1141&Dl. Recharge 
to the_ RGAis prim.ari.1y via infiltration from the Upper Continental Deposits and 
underflow from the Terrace Gravel. 

The UCRS is presertt north of the Porters Creek ·Clay Terrace and· consists ·of the Upper 
Continental Deposits. and oVerlying loess. It includes sand and gravel lenses· as well as 
the less. permeable clay and silt matrix of the Upper Continental Deposits. The 
permeable lenses are relatively discontinuous laterally; henc:e, the .flow direction in this 
urtit is pri.roart1y vel1ical. A predominantly clay layer of varying thickness separates the 
UCRS sands and gravels from the underlying RCA in most areas of the plant's grounds. 
Immediately south of the Porters Creek Clay Terrace slope, the principal water-bearing 
unit within the contIDentaldeposits is the Terrace Gravel. The Terrace Gravel consist of 
interbedded gravel, Safid, silt, and clay. Hydtau1iccOhdu~vity values for the Terrace 
Gravel, determined from slug tests, range from 1 x 10~ to 1.4 X 10-3 em/sec (2.8 x 10-3 to 
4.0 ft/day). 

The Porters Creek Terrace slope is located south of the three SWMUs in WAG 1 
(SWMUs 38, 100, and 136) but c:lirectly underlies portions of the WAG 7 area. The 
amount of ground.,.water flow over the slope has not yet been determined, but ground
water modeling cortductedin support of the WAGs 1 and 7 Feasibility Study (FS) 
indicates that there is some degree of hydraulic connection between the RGA north of the 
terrace slope and th~ Terrace Gravel south of the terrace slope. The amount of 
connection is expected to vary as a function of the contifiuity of the shallow sand and 
gravel lenses over the terrace slope. In those areas of the slope where. the permeable 
lenses are relatively continuous, such as where streams have deposited aUuvi~ the 
Terrace G~avel woqldbe expected to transmit ground water laterally . along the 
impenneablesutfa.ce of the Porters Creek Clay to the continental deposits (including the 
RGA) Il.orthof the slope as well as to the alluvial deposits of nearby ·streams; 

2.5.2 lIydrogeology of Waste Area Groups 1 and 7 

Unless otherwise noted, the information presented in this section is derived from. the 
Resource Conservation andJ?,ecovery Act Facility Investigation/Rem~dial Investigation Report 
for W(lSte 4rea Groupings 1 and 7 at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, 
DOE/OR/07-1404&D2, and from the. Feasibility Study for Waste Area Groups 1 and 7 and 
Kentucky Ordnance Works Solid Waste Management Units 94, 95, and 157 at the Paducah 
Gaseous- Diffusion plant, Paducah, Kentucky, DOE/OR/06-1416&D2. 

2.5.2.1 Solid Waste Management Unit 100 

Following are surface-water, surface-feature, and hydrogeologic descriptions for sWMU 
100. 
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Surface features an4 surface water. 

The ground surface at SWMU 100 is relatively flat, ranging in elevation from 
approximately 113 to 114 m (370 to 375 ft) amsl. Most of the ground surface is 
grass-covered, with the exception of the eastern part of the unit occupied by Fourth 
Street and a paved driveway. There are two drainage ditche~ at the site, a n.orth
northeastern flowing drainage ditch located next to the railroad tracks at the western 
edge ()f the unit ahd a north flowing drainage ditch on the eastern edge of the unit 
adjacent to Fourth Street. A document issued by CDM Federal Programs Corporation in 
August 1994, Investigation of Sensitive Ecological Resources Inside the Paducah Gaseous 
Diffusion Plant, 716-0003-FR-BBRY, rep()rts that wetlands have been identified in these 
drainage ditches. Runoff from the unit flows to the ditches and discharges via KPDES 
Outfall 016 to Bayou Creek, which is located approximately 305 m (1,000 ft) to 
the west. 

Hydrogeology. 

Eleven soil borings and two ground-water monitoring wells(MWs) were installed at 
SWMU 100 for the RFI/RI. The locations of these borings aJ:'l.d monitoring wells, as well 
as the three soil borings (H216, H353, and H354) installed at SWMU 100 for the Phase n 
Site Investigation, are shoWn in Figure 2-3. 

The follOwing lithologies were encountered beneath the unit, in order of increaSing depth: 
·fill material, loess dep()sits, and the Continental Deposits. The uppermost water-bearirlg 
unit at this SWMU consists of about 8 m (25 ft) of sand and gravel in the Upper 
Continental Deposits. There is a clay aquitard near the base of the Upper Gontinental 
Deposits that is 2.9-m (9.5-ft) thick and ocCurS between approximately 17 to 19 m 
(54 to 63 ft) bIs. The RGA is present at depths between 19 and 31 m (63 and 103 ft) bls. 
It consists of 1.2 m (4 ft) of sand overlying 11 m (35 ft) of sandy, pebble- to cobble-sized 
chert gravel. 

The Porters ~reek Clay may occur beneath this unit. Although SWMU 100 is located 
north of the Porters Creek Clay Terrace, it may overlie the extreme northern edge of the 
terrace slope where a thin layer of the clay is present. A stiff. fO:l1nation (possibly the 
Porters Creek Clay) was encouhtered in MW 330 at a depth of 31 m (103 ft) bIs, but no 
lithologic sample was obtained. 

According to water-level measurements c~llected July 15, .1994, in UCRS MW 315, the 
depth Qf shallow ground water at SWMU 100 is 2.45 m (8.04 ft) bIs [111;9 m (367.22 ft) 
aIrisl). The depth to water in MW 330, which is screened in the RGA, was approximately 
12.8 In (4Z.1 ft) bls [101.3 m (332.3 ft) amsl). 

2.5.2.2 Solid Waste Management Unit 136 

Following are surface-water, surface-feature, and hydrogeologic descriptions for SWMU 
136. 

Surface features and surface water. 

The ground surface at SWMU 136 is fairly level and rang~ in elevation from 
appr()ximately 113 to 114 m (371 to 374 ft) amsl. A 53-cm (21-inch) thick layer of 
compacted gravel covers the ground surface west and south of the pad, ahd plastic 
sheeting covers the excavated spill area. Two shallow depressions are located to the 
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south and southwest in the C-740 Material Yard. The nearest surface-water body is 
Bayou Creek, which is located approximately 457 in (1,500 ft) southwest of the unit. 
Runoff from SWMU 136 discharges to Bayou Creek via KPDES Outfall 008. 

I-Iydrogeology. 

Solid Waste Management Unit 136 is located north of the Porters Creek Clay Terrace 
where the Porters Creek Clay is absent. Five soil borings and three monitoring wells were 
drilled at SWMU 136 (Figure 2-3). None of the s()il borings or monitoring wells at this 
unit were drilled to the depth of the McNairy Formation. 

The following lithologies were encountered beneath the unit, in order of increasing depth: 
gravel and sand fill material, loess, and the continental deposits. The Upper Continental 
Deposits, consisting of up to 15 m (50 ft) of interbedded gravel, sand, clay, and silt, are 
present between 4 to 20 m (13.5 to 65 ft) bIs. An B-m (25-ft) thick aquitard, ~nsistipg of 
clay interbedded with thin silt and sand lenses, was encountered at the base of the 
Upper Continental Deposits at SWMU 136. Lower Continental Deposits· are present 
beneath the unit a.t depths between 20 to 27 m (65 and 90 ft) bls. 

According to water-level measurements collected July 15, 1994, the depth to the UCRS 
pie~OInetric surface at SWMU 136 is approximately 1 m (3.29 ft) bIs at MW 304. This 
well was screened from approxiInately 5 to 8 m (16 to 26 ft) bls. The depth to water in 
the two upper RGA wells (MWs 325 and 326) was approximately 12.5 m (41 ft) bls, or 
101 m (332 ft) amsl. 

2.5.2.3 Solid Waste Management U~its 130 through 134 

All of the C-611 USTs were found at depths less than 6 m (20 ft) bls, with the exception 
of the UST at SWMU 131, which could not be located. 

Surface features and surface water. 

The ground surface in the vicinity of the C:-611 WTP gently slopes to the south and east 
and ranges in elevation froIl'l: l1~.~_to 121.9 in (370 t() 400 ft) amsl. Surface features at 
the unit include the C-611-H WTP Building, the C-611-<: Building to the south, a storage 
shed to the east, aI1.d a transfoI1I\er to the west. In addition, four treatment lagoons are 
located. irrunediately north of the C-611 WTP. The area immediately surrounding the 
buildings is mainly gravel-covered, except the asphalt- or concrete-paved areas at 
SWMl)s 130 and 131, and the fenced, grass-covered area situated near SWMU 131. No 
surface water, floodplains, or wetlands have been identified within the boundaries of 
the C-611 UST area. Bayou Creek is located approximately 370 m (1,200 ft) east of the 
area and the unnamed tributary of Bayou Creek is located approximately 300 m 
(1,000 ft) south of the area. Surface runoff from the C-611 UST area is discharged via 
KPDES Outfall 006 to Bayou Creek. 

Hydrogeology. 

The USTs overlie the Porters Creel< Clay Terrace at the approximate location of the 
terrace slope, where the slope dips relatively steeply to the north-northeast at an 
approximate gradient of 0.11 ft/ft. In this area, the continental deposits have not been 
differentiated into upper and lower members and are informally referred to as the 
Terrace Gravel or the Terrace Slope Gravels. Five soil borings and two monitoring wells 
were drilled at SWMUs 130 through 134 (Figure 2-4). 
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The folloWihg lithologies were encountered beneath the units, in order of increasing 
depth: fill material (composed of gravel and sand), loess, the continental deposits, and 
the Porters Creek Clay. The continental deposits (consisting of interle~ing gravely day; 
sandy gravel; and silty, clayey gravel) are present at these units from 5 m (17 ft) bls to 
below 14.9m (49 ft) bls. The Porters Creek Clay was ~Il.countered, though not fully 
penetrateci, in three soil borings at the units. The dep~h to the top of the clay varies from 
4 m (13 ft) bls in the westernmost boring at SWMU 130 to 10 m (34 ft) bls in the 
south-eastern boring at SWMU 134. 

The two monitoring wells installed at SWMUs 130 through 134 were completed in the 
Terrace Gravel. According to water-level measurements collected July 15, 1994, the 
depths to shallow ground water were approxiInately 2.3 m (7.5 ft) bls at MW 318 and 
2.8 m (9.32 ft) bls at MW 317. Contouring of the water levels at WAG 7 (Figure 2-8) 
indicates the ground-water flow direction is to the east, toward Bayou Creek. -

2.5.2.4 Solid Waste Management Unit 8 

Following are descriptions of the surface-water and hydrogeologic conditions at 
SWMU8. 

Surface water. 

Drainage ditches located along the western and northern edges of the landfill flow to the 
south into the unnamed tributary and to the east into Bayou Creek, respectively. A 
portion of the l00-year floodplain of Bayou Creek and the unnamed tributary is located 
within the b()undary of SWMU 8. Wetlands were identified in the vicinity of SWMU 8 
and are shown in Figure 2-5. 

Hydrogeology. 

Wehran Engineering drilled 10 soil borings at the landfill in 1980. Five of these Were 
completed as piezometers (MWs 23 through 27) screened in the Porters Creek Clay. In 
addition, 10 test pits were excavated in and around the landfill, and polyvinyldUoride 
plastic well points were installed in the backfill. As part of the Phase n Site 
Investigation, a soil boring (MW 183) aIld a monitoring well (MW 184) were installed in 
the Terrace Gravel at the landfill in 1991. For the RFI/RI, nine soil borings were dri.Ued 
and four shallow monitoring wells (MWs 300 through 303) we~ instaUed around the 
perimeter of the landfill. None of the soil boJingsor monitoring.wells at this unit fully 
penetrated the Porters Creek Clay. Figure 2-5 shows the locations of the sampling points 
atSWMU 8. 

A cross section illustrating the geology at the landfill site is presented in Figure 2-9. The 
Porters Creek Clay Terrace slope dips relat!vely steeply to the north-northeast beneath 
the northeastern comer of the laridfill. The following lithologies were encountered 
beneath the unit, in order of increasing depth. 

• Landfill cap material occurs in the upper 0.6 to 0.9 m (2.0 to 3.0 ft) of the 
landfill. A 15- to 30-cm (6- to 12-inch) clay cap and Ct 46-cm (18-inch) layer 
of subsoil and topsoil were placed on the landfill in 1982, and additional soil 
was added when the cap was repaired in 1992. A thin layer of stiff, highly 
plastic wNte clay that fits the desctiption of the original clay cap was· 
enc;:ounterect in soil borings 8-5B-002 and 8-SB-002A. Results of soil 
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penn.eability testing on samples collected from the soils (vegetative cover) 
overlying the landfill cap range from an average hydra.ulic conductivity of 
1.18 )( 10-7 to 354 x 10-5 cm/sec (3.34 x 10-4 to 1.00 X 101 ft/ day). 

• Fill material, composed of fly ash mixed with soil and assorted rubbish, is 
found beneath the clay and vegetative cap to a maximum observed thickness 
of 85m (28 ft). In general, fly ash primarily consists of silt-sized particles of 
amorphous glass with quartz, mullite (aluminum silicate), various iron oxides 
such as heIna~te and magnetite, and lime according to the Hydrogeologic 
Assessment of the C-746-K Landfill and Vicinity, KY /ER-24. 

• Loess and alluvial deposits are present in some areas underlying the landfill 
and range in thickness from 0 to 2 m (0 to 8 ft). 

~ Continental deposits consisting of up to 10 m (33 ft) of Terrace Gravel overlie 
the Potters Cleek Oay Terrace at the landfill. The continental deposits 
c(lnsist of ¢layey silt .containing coarse gravel and sand lenses and are 
difficult to distinguish from youriger'alluvial deposits near the creeks. 

• The Potters Creek Clay underlies the landfill at varying depths. The depth to 
the top of the clay varies from 3.0 m (10 ft) bIs in 8-SB-004 to 12.6 m 
(41.5 ft) bls in 8-SB-006. The Porters ~eek Clay has been described as a 
dark, greenish gray to black clay containing varying amounts of silt and fine 
sand anel displaying fine, hairline fractures. Results of tests conducted by 
Wehran Engineering in 1981 indicate th~~ the hydraulic conductivity of the 
Porters C:reek Clay ranges from 5.5 x 10-9 to 1.3 X 10-7 em/sec (1.56 x 10-5 to 
3.68 x 10-4 ft/ day) at the landfill. 

The UCRS and the RGA are not preSent at SWMU 8. Ground water occurs under 
shallow, unconfined conditions in the Terrace Gravel, loess, and alluVium overlying the 
Porters Creek Clay Terrace. Monthly ground-water levels measured at the landfill since 
1980 indicate that ground-water levels vary seasonally, with the maxm:nuI\ levels 
typi~y occu,ITing during winter and spring. Ground-water mounding OCCUrs beneath the 
northwestetnportion of the unit. Data collected in June 1992 indicate that the shallow 
water levels rise to about 115 m (377 ft) amsl beneath the western part of the landfill, 
indicating that the lower 2 to 3 m (5 to 10 ft) of waste elt the landfill is below the water 
tabJe du.ri.Pg certaintim~ of the year. According to water-level measurements'collected 
July 12, 1995, the depths to shallow ground wa!er range_from approximately 1.6 m 
(5.4 ft) bIs at MW 300 to 3.5 m (11.5 ft) bls at MW 303; Figure 2-8 presents a map of 
the piez()metric surface at the landfUl. 

Underflow enters the landfill from the west within the Terrace Gravel, flows laterally to 
the east, and discharges into, the creeks, with some unquantified amOunt potentially 
flowing into the RGA north of the terrace as recharge. North of the terrace slope, the 
pred.pmiMDt groUI\d-water flow direction within the RGA is north-northeast. Ground
water flow modeling conducted for the FS at SWMU 8 was used tQ help define the 
probable sha1low ground-water flow conditions at the landfill and to address the 
Uncertainties regaiding potential contaminant D.ligraijon from SWMU 8 over the terrace 
slope into the :R,GA. .t\ccording to the modeling results, under current (no action) 
conditions, approxirrtately 0.66 1/ sec (10.4 gpm) of the shallow ground water emanating 
from the landfill diScharges to the creeks. This represents roost of the shallow ground 
'\Va~ flowing through the landfill, with the remainder of the flow, approximately 
O.OO71/sec (0:10 gpm), discharging over the terrace slope into deeper layers. The results 
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of this modeling and the presence of the seeps in the surrounding surface water indicate 
that most of the shallow ground water at the landfill discharges to the surrounding 
creeks. 

All available data have been used to describe the expected conditions at the C-746-K 
Sanitary Landfill. However, a degree of Ullcertainty remains concerning some of the site 
conditions at SWMU 8. These uncertainties include the degree of hydraulic connection 
between th~ Terrace Gravel and the RGA over the terrace slope and detailed 
information concerning the waste types and volumes at the landfill. An additional 
uncertainty is the exact location and condition of the KOW yellow-water lil1.e, an 
underground sewer line consisting of a 30.5-cm (12,..inch) diameter vitrified clay pipe. 
The yellow-water line was used from 1942 to 1945 to transport yellow water, an acidic 
and trinitrotoluene (TNT)-contaIIlinated waste water, from the KOW TNT 
manufacturing area to a discharge point on Bayou Creek. Maps of the KOW area 
indicate that sections of the KOW yellow-water line underlie thenotiliem portion of the 
landfill site (Figure 2-5). The uncertainties are discussed in the FS and were considered 
during the develoPIDent of the remedial alternatives for SWMU 8. 

2.5.3 Operable Unit Characteristics 

Following is a summary of the sampling results for the individual SWMUs. 

2.5.3.1 Solid Waste Management Unit 100 

Low levels of contamination were found in soil, sediment, su,rface-water, and ground
water samples collected at SWMU 100 (theFT A). Organic compounds detected at this 
unit include VOCs (toluene, xylene, and benzene) and polycyclic aromatic hydrocarbons 
(PAHs) commonly associated with waste oils and diesel fuels. They were detected at 
low concentrations in soU sClJll.ples down to a depth of 04.6 IIJ. (15 ft) bls. However, no 
organic compounds were detected in ground-water, surface-water, or sediment samples 
indicating that these media are not impacted by organic contaminants migrating from 
SWMU 100. Twelve metals (aluminum, barium, cadmium, chromium, copper, iron, lead, 
magnesium, manganese, nickel, vanadium, ~d zinc) were detected at elevated 
concentrations in ground-water, surface-water, and sediInent samples from the unit. Of 
these 12 metals, only three (barium, manganese, and vanadium) also were detected 
above background levels in surface and subsurface soils at the unit. This limited 
occurrence of metals in the soils at the unit irtdicates that SWMU 100 likely is not a 
significant source of metals contamination. 

Radionuclides (~c, uranium, and thorium) were detected in soil, sediment, surface
water, and ground-water Samples from SWMU 100. Their widespread occurrence and 
low activities indicate their presence likely is related to plant activities rather tl1.aIl. Peist 
activities at this SWMU. 

The areal extent ·of impacted soils at SWMU 100 has been estimated as approximately 
720 m1 (7,750 ftl) acCording to the WAGs 1 and 7 FS, DOE/OR/06-1416&PZ. The 
horizontal extent of organic and inorganic contaIllination in soils is restricted to depths 
above 4.6 m (15 ft) and 7.6 m (25 ft) bls, respectively. The limited extent and low 
concentratiolls of organicS and metals contamination at this unit may represent residual 
contamination from the waste oils or fuels burned at the unit. 
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2.5.3.2 Solid Waste Management Unit 136 

Results of the RI conducted at SWMU 136, the TCE Spill Site, indicate that several 
organic contaminants are present above background levels in soil and ground water at 
the unit. Soil samples from SWMU 136 were found to contain low levels of VQCs [TeE, 
1,1-DCE, 1,1,I-trichloroethane (TCA), and 1,2-DCA] and several PAHs. Ground-water 
samples at the unit also contained organic contaminants. The maximum concentration of 
TCE in ground water was detected in a UCRS hydratllic probe sample collected from 
soil boring 36"SB-004 at 442 ~g/l. The highest TCE concentration observed in the RGA 
wells at the unit (110 ~g/l) was detected in a sample from a downgradient well (MW 
325). Another organic compound detected in the ground-water samples was 1,1,1-TeA, 
(4,472 ~g/l), wl1i$ was detected in a UCRS temporary well sample, but was not 
detected at concentrations above 5 ~g/l in samples from the adjacent UCRS monitoring 
well (MW 304). 

Soil and ground-water samples were also found to contain metals. and radionuclides at 
levels above backgro1.l1ld. :Fou.r metals [antimony (1.7 mglkg), chrOiniUlll (29 mg/kg), 
barium (439 mg/kg), and mercury (3.2mg/kg)] were detected above background 
concentrations in ~oilsat the unit. Several metals were detected above background levels 
in ground water. Samples from UCRS MW 304 contained iron, manganese, silver, zinc, 
sodium, and alUIIrinum above backgrOund concentrations. Ground-water samples 
collected from the RGA wells contained ba.rium, manganese, and zinc above background 
levels. The radionuclide ~c was found above background values in the samples 
collected from all three monitoring wells at the unit. The levels of ~cranged from 1.27 
to 12.21 pCi/i. 

The observed contamination in soil and ground water at the unit indicates that the spill 
site is a likely source of organic conta.miI1ation. Trichloroethene and other chlorinated 
hydrocarbons have migrated below the water table at the unit into the UCRSand the 
RGA, leaving residual contamination in the surface and subsurface soils at the unit. 
However, the low concentrations of TCE detected in ground-water samples at the unit 
do not indicate the presence of dense nonaqueous phase liquid. The areal extent of the 
organic and metals contamination at the unit h~s ~ estimated as approximately 
17.7 m2 (190 if) according to the WAGs 1 and 7 FS, DOE/OR/06-1416&D2. 

2.5.3.3 Solid Waste Management Units 130 through 134 

A sample was collected from the tank residuals of both SWMUs 130 and 134. The 
location of SWMU 131 could not be determined, and SWMUs 132 and 133 had been 
filled with sand and grout, respectively; Both samples _contained lead, benzene, toluene, 
ethylbenzene,and xylene as well as other VOCs and P AHs associated with petroleum 
products. Low levels of lead, VOCs, and P AHs also were detected in soil samples from 
the C-611 UST area. The only VOC detected Was 1,4-dich1orobenzene (3 ~g/l), which 
was detected in ground-water samples collected fromMW 317, the downgradient 
(eastern) shallow monitor well. The only P AH detected was naphthalene (70 ~g/l), and 
it was found in the well up gradient of the site (MW 318). Lead, the only metal for which 
analysis was completed in the two monitoring wells, was not detected in ground water. 

Low levels of radionuclides, .. including uranium-235 (235U), uranium-238 (~U), 
n:gtunium-237 f31Np), !h0ri~-228 (~), thorium-232 (232Th), ~c, an~ plutonium-238 
( Pu), were detected m soil and ground-water samples collected m the area. No 
radionuclides were detected above background levels in the UST liquids. The presence of 
th~ raciiol1ucJjcies in soils and ground water is likely unrelated to any of the USTs, but 
the presence more likely is the resUlt of plant-wide activities. The organic and lead 
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contamination observed at SWMUs 130, 132, 133, and 134 appears to be limited in areal 
extent [35.3 m2 (380 fe)] and may be indicative of past gasoline, diesel, or fuel-oil spills 
in the area. 

2.5.3.4 Solid Waste Management Unit 8 

Soil, groufid-water,surface-:water, sediment, and leachate sampling was conducted at 
the landfill for the RFI/RI. Eight soil borings and four shallow ground,;,water monitoring 
wells, MWs 300 through 303, were installed around the perimeter of the landfill. Five 
sutface-water saII1.ples, seven sediment samples, and three leachate samples were 
collected during the RFI/RI from the locations shown in Figure 2-5. 

Results Qf t:heRI conducted at the landfill indicate that low levels of various orgaruc 
comp(}\ID~, metals, aAdJ:'adionuciides are likely leaching from the wastes buried in the 
landfill irttotne neatby streams and to ground water. Leachate Samples collected from 
two shallow holes ott the bank of the unnamed tributary south of the landfill indicate 
that the pH of tb~ leac:l1ateranges from 2.3 to -3.4 ·prior to mixing·Withstream water. 
Where the aQdic leachate from the landfill enters the creeks, the pH rises to 
approximately 6, indicating that the leachate only slightly lower~ the stream pH when 
they mix. The l()w pH caUSes dissolved metals, particularly iron and aluminum, to form 
a precipitate. The precipitation of iron and aluminum. oxy"-hydroxides is the suspected 
cause of the orange to yellow sta.ining observed seasonally at various seep sites at the 
landfill. The sWfiifig is most intense during dry periods (late sumn:ter to early fall) when 
stream flow is low. Specificconductahce values for the stream samples are also 
typically higher during the dry season and range up to approximately 2,000 ~s/ em. 
Thetneasured hardness for surface-water samples at the landfill varies from 36 to 
1,085 mg/l calcium carbonate (CaC03). The detailed results of the sampling can be 
found in the RFI/RI for WAGs 1 and 7. 

Inorganics. 

NUmeroUS metals (including aluminum,· antimony, beryllium, chromiwn, cobalt, iron, 
magnesium, manganese,~ Selenium, thallium, andvanaditim) were detected above 
background levels in soils. at the unit. The metals aluminum, beryllium, cobalt, iron, 
magnesium, manganese, nickel, ~d zinc also Were dete<:tedabove pad<ground levels in 
all foUr moIlit6riI\g:"Tells. (The concentratiolis of these. metals . were lower in the 
upgradient well, MW 302, than in the downgradient wel1s~) Many metals- (aluminum, 
berylli~ ca}Qu.q\, cOl>alt, irQn, II\agnesium,manganesei mercury, nickel, sodium, and 
zinc) also were detected above background levels in the leachate samples, indicating 
that the landfill likely is one source of the metals. Surface-water samples collected for 
the RFI/RI <;ontlinec:i numerous metals at concentrations·above background levels; 
however" a.ccordingto the United States Geological Survey report, Study and 
Interpretation of the Chemical Characteristics of Natural Water, only two, antimony and 
cadmium, were present at concentrations above those typical of natural waters. The 
el~ated antimony concentration was detected in an upstream surface-water sample 
all.Q, therefQ:re, likely is not due to the landfill. Cadmi.1llI\ was detected in surface-water 
sample 08-SW-003, as well as in some leachate samples, at concentrations higher than 
the expected range .foi:' natural waters. This suggests that the landfill is a probable source 
of the elevated cadmium levels. Although several metals were detected 4l sediment 
saInples hOID SWMU 8, the only Dletal detected above background levels was iron 
(47.3mg/kg). The extent of the metals contamination in surface water appears limited 
to theareas'upgradient of sampling location 0S-SW~3. . 
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The cause of the acidic pH of the landfill leachate has not ~n firmly established, A 
study by the lllinois State Geological Survey indicates that low pH, under some 
conditions, is due to the presence of high concentrations of sulfate in the fly ash. The pH 
of the leachate is low enough to cause the dissolution of metals. The source of some of 
the metals detected at elevated. levels in ground water and leachate samples at the 
landfill is ltkely ciue to the fly ash. However, the elevated levels of iron and manganese 
also may be a result of the interaction of the acidic pH with the Terrace Gravel deposits, 
which often have a dark brown coating, or patina, of iron and/or manganese oxides in 
the PGDP area. 

Radionuclides. 

Low levels of theradionuclides, ~c, :z3sU, uranium-234 (234tJ), 238U, mut, thori1.lII\-230 
~)i 23~, and 237Np were detected levels in soils. The radionuc:lides 237Np, 238pu, ~c, 
nsnt, 232Th, 234U, ~, and 238U were detected abovebctckground levels in the leachate 
samples from SWMU 8. The high~t activities were detected at a seep ·onthe northern 
bank of the unnamed tributary, south of the landfill. Surface-water samples from two 
locations at SWMU 8 contained tadionuclides: 233/234U (0.45 pCi/I), 235U (0.31 pCi/I), 
and 238U (0.2 pCi/l)at 08-SW-003 and 233/234U (0.32 pCi/I) at 08-SW-005. Very low 
levels of radionuclides were detected in the downgradient shallow ground-water 
samples from MWs 300, 301, and 303. (No. radionuclides were detected above 
background levels in the upgtadient well, MW 302.) The contamjnated rubbish 
reportedly dispoSed in the landfill is a potential source of these contaIilihartts. 

Organics. 

Very-low levels of VOCs were detected in the surface and subsurface soil samples at the 
landfill. Benzene (21 J..lg/kg) was detected in surface and subsurface soils at soil boring 
08-SB-001 at the northeastern edge of the landfill. A possible source of the benzene, as 
indicated by old photographs, was the bulldozers parked in the area during landfill 
operationS. Additional VOCs, including 1,2-DCE, carbon tetrachloride, and toluene, 
were detected but at concentrations below the quatttitation limit. Numerous P AHs were 
detected in shallow soils but, With the exception of the P AHs detected in 08-SB-001, the 
concentrations of the P AHs were less than the quantitation limit. The surface-soil 
sample at soil boring 08-SB-oOl had. a total PAH concentration of 9,160 J..lg/kg. Two 
polychlOrinated biphenyls (PCBs) were detected at the landfill: (1) Aroclor-1254, 
detected from the 1.52 to 3.05 m (5.0 to 10.0 ft) bls intervals in SB-006 at a 
concentration of 2,082 J..lg/kg; and (2) Aroclor".1260, detected in the surface soils a t 
08-SB-004 at a concentration of 183 J..lg/l<g. Although these appear to· be isolated 
occurrences of PCBs at the landfill, PCBs are still considered potential landfill 
contaminants. 

The VOCS TCE (27 J..lg/I); 1,1-DCA (23 J..lg/I); 1,1-DCE (18 J..lg/I); and 1,2-DCE 
(330 J..lg/I) were detected in MW 300 during RFI/RI sampling activities. Two of these 
VOCs (l,I-OCA and 1,2-DCE) also were detected in MW 301. Additional sampling of 
MWs 300 through 303 was conducted in March 1995 and results indicated the presence 
of ciS-1,2-DCE (790 J..lg/I); 1,1-DCE (72 J..lg/I); 1,1.,.DCA (61 J..lg/I); and TeE (52 J..lg/I). 
Two of the leachate samples contained the organic compounds TCE; 1,2-DCA;xylene; 
1,1-DCE; and l,2-DCE. Nootganic: compounds were detected in the sediment samples 
or surfac~water samples colleCted during the RF1/RI at the unit. However, one organic 
[cis-1,2-DCE (9 J..lg/I)] has been detected in a su:rfac~water sample collected from 
PGDP stream sampling point C-746-K-3A, located southeast of the landfjll within the 
unnamed. tributary. The presence of VOCs in the ground-water Ci,lld leachate samples 
indicate they likely are leaching from the landfill. 
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2.5.4 Contaminant Characteristics 

The conceptual site model presented in Figure 2-10 illustrates source area contamination, 
primary and secondary contaminated media, transport pathways, exposure pathways, 
and receptors that may be associated with releases of contamjpation from SWMU 8. 
The source at SWMU 8 consists of fly ash; uncontaminated, combustible. waste; 
potentially-contaminated rubbish; and trash. From the source at SWMU 8, 
contamination has migrated to primary contaminated media, soil and shallow ground 
water, via infiltration, leaching, erosion, and runoff. From the primary media, 
contaminants are migrating to sediments adjacent to SWMU 8,a secondary 
contaminated mediUm. Migration pathways also may transport contaminants to other 
secondary contaminated media including air, leachate, soil, surface water, and deep 
ground water. As illustrated in the conceptual site model, contamination from SWMU 8 
is migrating priAlarily through the release of leachate at seeps 'next to the utmamed 
tributary. The environmental exposure cOIltan\inant pathways of potential'concern'are 
illustrated in Figure 2-11. 

Ground water is included in the conceptual site model to identify it as a contaminated 
medium. However, receptors and exposure pathways are not identified in the model 
since the preferential pathway of contaminant transport from the unit i$ via the shallow 
ground-water system to the surface. Additionally, While the remedial action taken does 
not impact ground water, any future remedial action, if necessary, will be undertaken as 
part of the ground water CSOU. Air is included in the model to identify it as a 
Secondary contaminated medium; however, there are no receptors or exposure pathways 
identified, since SWMU 8 is outdoors and the likelihood of exposure to contamination 
via the air pathway outdoors is minimal. 

Potential current exposure to contaminants in the source or other priJ;nary media at 
SWMU 8 is limited since the unit is capped. However, potential risks to industrial 
workers exist at SWMU 8 through direct contact with the secondary contaminated 
medium (sediments). Additi()nally, there is a potential for h~ or animals to come 
into direct contact with acidic leachate being released from the landfill into sediments 
above the water level in the. creeks (Figure 2-10 is based on risk assessment results and 
does not include potential risks to any receptor that may come into direct contact with 
the acidic leachate). The selected remedial action for SWMU 8 is intended to reduce the 
potential for direct contact with contaminated sediJnents and acidicJeachate associated 
with the unit, thereby reducing associated risks. The risks addressed by the selected 
remedy are discussed in the following section. 

2.6 SUMMARY OF SITE RISKS 

Solid Waste Management Unit 38 is an operating facility, therefore, an evaluation of 
remedial options for the unit will bedefetted until it ceases operation. At SWMUs 130 
through 134 and the soils of SWMU 136, risks and hazard indices (HIs) for human 
health and animals do not exceed threshold values; therefore, these unit$ require no 
further action. Arty contaminated ground water associated with SWMU 136 will be 
evaluated as part of the ground water CSOU (WAG 26). 

Risks for industrial workers slightly exceed EPA thresholds at SWMUs 8 and 100 
(please refer to the FS in the WAGs 1 and 7 AR for more detail regarding risk 
thresholds); however, these risks are due to direct contact with surface water and 
sediments contaminated with metals. As disCUSsed in the FS for WAGs 1 and 7, 
DOE/OR/06-1416&D2, the direct contact exposure pathway is associated with 
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numerous uncertainties (such as conservative assumptions associated with absorption 
of metals). This uncertainty causes an overestimation of risks. For example, only 
dissolved metals are variably absorbed through the skin. The RI assumed that the total 
concentration of metals (including both dissolved and suspended is available for 
absorption). therefore, the dermal pathway typically should not be used as the sole 
pathway in making remedial deQ,sions (refer to the FS for a Inpre detililed discussion of 
the uncertainties associated with the risk assessment). Additional evaluation of 
potential risks are considered in the following paragraphs. 

As discussed in Appendix C, actual exposures to workers in the ditches at SWMU 100 
(approximately 2 days/yr for 8 hours/day, for 25 years) are significantly less than the 
default exposures used in the baseline risk assessment (I.e., 250 days/yr for 8 
hours/day for 25 years). This exposure is consistent with very liInited activities such as 
those associated with periodic maintenance of drainage ditches (I.e., weed eating). 
Under this assUIl\ption, cancer risk to industrial workers potentially exposed to 
contaminated sediments and surface water at rates consistent with actual exposure 
rates at SWMU 100 approach de minimus (i.e., lxl0-6) at 2xl0-6 (which means 2 
additional cancer$ out of a population of 1,000,000 co~d occur following prolonged 
exposure). Further, the maximum concentrations of the primary contaminant (berylli1fin) 
in the two ditches surrounding SWMU 100 (called SWMU 100a and SWMU 100b in the 
RI report), contributing most to the above risk estimate, are below or only slightly exc~d 
the natural backgro\1lld level for beryID\lII\ (0.83 mg/kg in SWMU 100a and 0.64 mg/kg 
in SWMU lOOb, compared to a background level of .67 mg/kg). These concentrations do 
not indicate gross contamination related to activities associated with the PGDP. Finally, 
since these areas are ditches, activities at SWMU 100 are expected to remain consistent 
with the actual exposure rate in the future. Consequently, no further action, outside of 
m.aintaining institutional controls, is required to protect workers at SWMU 100. 
Currently contaminated surface water will be addressed on a site-wide basis during the 
$urface-water CSOU investigation. 

While contaminant conditionS at SWMUs 8 and 100 are similar, there also is a risk that 
a human or animal could come into direct contact with acidic leachate bein.g released 
{rOID SWMU 8 into sediInents above the water level in the creeks. These risks, When 
combined with the NOV issued by the Kentucky Department for Environmental 
Protection, Division of Water (KDOW), indicate that limited action is necessary at 
SWMU 8 to protect human health and animals. 

2.6.1 Human Health Risk Assessment 

As previously discu$sed, SWMU 100 does not require action, other than maintaining 
land use and activity patterns. Therefore, this section suminarizes risk information 
relative to SWMU 8 that does require some form of remedial action to address 
contamination. 

Data from the site investigation are evaluated in the human health riSk assessment. To 
identify chemicals of potential concern (COPCs), all constituents detected in the 
surrounding sediments, soils, surface water, and ground water are evaluated using 
established guidelines. From this data, COPCs have ~ i.dentified including metals, 
organic compounds, and radionuclicies. 
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The potential for human contact with contaminants is evaluated in the exposure 
assessment. Since PGDP security Jjrnjts access by the general public to SWMU 8 With 
signs and a seCurity patrol and the area is anticipated to remain industrialized in the 
future, exposure is most appropriately characterized under an industrial scenario. Fot 
this scenario, the primary exposure pathway is dermal absorption as a result of 
industrial workers coming into direct contact with contaminated sediments in the creeks 
for extended periods of time (8 hours/day, 250 days/year, for 25 years). Since SWMU 
8 is located outside the main industrial plant, a revised exposure rate (i.e., an actual 
exposure rate as for SWMU 100) is not considered. Potential future releases from the 
unit to ground water are evaluated using predictive mod~ls to estimate leaching. 

The toxicity assessment evaluates adverse effects to human health resulting from 
exposure to chemicals of concern (COCs). Chemicals of concern in sediment at SWMU 8 
are antimony, arsenic, beryllium, iron, manganese, and vanadium. A1:'seni,c and beryllium 
exhibit characteristics of carci.nogens and noncarci.nogens and may cause cartcerand 
various other adverse effects through prolonged-exposure. Antimonyl' iron, -manganese, 
and vanadium ate noncarcinogens, but may cause various adverse health effects through 
prolonged exposure. 

The risk characterization indicates that under current conditions, only SWMU 8 
warrants an action. Table 2-1 provides a summary of carcinogenic risks and 
noncarcinogenic HIs at SWMU 8 and the exposure pathways of concern. The risks and 
HIs for sediment for both the current and future worker exceed EPA threshold values 
(please refer to the FS in the WAGs 1 and 7 AR for more detail regarding risk 
thresholds). The COCs identified for sediment are those that contribute most of the risks 
and IDs for a pathway of concern. 

Table 2-1. Summary' of Risks at Solid Waste Management Unit 8 

Exposure Pathways Current Industrial Worker Future Industrial-Worker ---

Exc~$ Lifetime Cancer Risk 
Sediment 

Dermal Absorption 3 x 10-' 3 x 10-' 

Sum of Pathways 3 x 10-' ~~:!( 1(1' 
--

Chronic Hazard Index 
Surface-Water ---

Dermal Absorption 1 1 

Sediment 
--Dermal Absorption 5 5 

~um _of Pathways 7 7 
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2.6.2 Ecological Risk Assessment 

The screening ecological risk assessment for SWMU 8 indicates that current ec()logical 
impacts in Bayou Creek are minimal. No analytes exceed benchmark values (please refer 
to the RI included i,n the WAGs 1 and 7 AR for more information regarding ecological 
benchmarks) used to assess potential impacts to aquatic species in surJace water; 
however, sediments in Bayou Creek contain elevated concentrations of arsenic, 
chromiUlll., and manganese. 

While concentrations of thes~ analytE!s exceE!cl benchmark levels,. adverse impacts 
appear to be very low, which may indicate a level of sedime!lt contamination that can be 
tolerated by most benthic organisms. The leachate in Bayou Creek also exceecls 
terrestrial benchmarks for the ingestion of surface water, but this calculation assumed 
100% ingestion from the seeps. Risks as~ociated with Bayou Creek should decreaSe as 
remedial actions are taken to prevent direct contact with the leachate· and contaminated 
sediments. Analyte concentrations in sediments also should decrease·· as less
contaminated sediments are deposited. Also;. since contaminant concentrations in 
landfill soils exceed terrestrial benchmarks, the current landfill cap should be maintained 
in order to protect terrestrial wildlife from exposu,re. 

Uncertainties are associated With the sct:eenin.g ecological risk assessment for SWMU 8. 
While evalu:ation may suggest adverse impacts to ecological receptors, no measurable 
effects are seen in the field. Screening assessments a,re considered final assessments only 
when they indicate that there are no potential hazards to ecological receptors~ However, 
any cumulative effects of small losses or contamination of terrestrial habitat will be more 
fully assessed on a facility-wide basis in the PGDP ba~line ecological risk assesSment 
for the surface-water CSOU. 

2.6.3 Remedial Action Objectives 

Results of thE! risk analysis indicate that SWMU 8 poses an unacceptable risk to 
industrial workers and animals via direct contact with acidic leachate emana@g from 
the unit. The remedial actien objectives for this unit are to control the release of COCs 
from the unit, limit direct contact by hUIllaJlS, and reduce overall risks to ecological 
receptors. The action implemented at SWMU 8 Will satisfy these objectives by limiting 
human and arilinal exposure to contaminated sediments and acidic leachate associated 
With the unit. The reduction of human risks will be accomplish~ by . posting . warning 
signs and by placing a deed notice and restrictiorts on the SWMU 8 property. The 
reduction of ecological risks Will be accomplished by installing riprap over exposed 
acidic leachate seeps. 

2.7 DESCRIPTION OF ALTERNATIVES 

The following paragraphs present a description of the alternatives evaluated for each of 
the SWMUs of concern in WAGs 1 and 7. 

2.7.1 Description of Alternatives fot Solid Waste Management Unit 8 (C-746-K 
Sanitary Landfill) 

The following subsections provide descriptions of indiVidual alternatives evaluated for 
SWMU8. 
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2.7.1.1 Alternative 1-No Action 

Pursuant to 40 C.F.R. § 300.430(e) of the Nep, the DOE is required to consider a no 
action alternative. This alternative serves as a baseline to which the other alternatives 
are compared. Under this alternative, current institutionctl actions (i.e., existing ground
and sul"face-watettnonitoring, landfill cap maintenance, etc.) would be continued; 
however, no further remedi.al actions would be conducted at this SWMU. 

This alternative would not include implementation of any treatment technologies, 
contaminant containment, institutional controls, or storage of wastes or residual 
Dl.a.teria.1s,. CQsts ctssociated with this alternative include the preparation of five-year 
review reports, mandated by Comprehensive Environmental Response, Compensation, 
and liability Act (CERCLA) § 121(c) [42 U.S.c.A. 9621(c)l, at those sites where 
contamination remains at levels that allow for unlimited use and unrestricted exposure. 

2.7.l.~Altentativ~ 2 ~ Upgradient Subsurface Barrier 

This alternative consists of the installing a subsurface barrier upgradient oithe landfill in 
order to divert uncontaminated ground water from landfill wastes. In addition, a deed 
110ij~ and restricti,ons would be placed upon the landfill property to restrict future 
land use. 

Since hydrogeologic data from the Hydrogeologic Assessment of the C-746-K Landfill and 
Vicinity"ugges~ that the current ground-water table saturates up to 1.2 111 (4 ft) of the 
landfill wastes, implemefitation of subsurface bamer . techI\ology would result in a 
reduction of the volume of landfill leachate generated. In addition, diversion of ground 
water arqund the landfill.may decrease contaminant transport through the ground-water 
migratiollpClthway. The subsurface barrier design calls for approximately 427 m (1,400 
linear ft) of 60 mil (0.15 crnor 0.06 inch) high"<iensity polyethylene (HOPE) sheeting 
installed .. to a maximum depth of 9.1 m (30 ft). The wall would be anchored into the 
Porters Cr~k Clay ~t, wNch has a ~rmeability on the order of 10-9 eml sec (2.55 x 
10-5 ftl clay). Ww .. permeability slurries, such as a bentonite sll1lTy, would be placed at 
the lower O.6-m (2-ft) interval at the bottom of the excavation to alleviate the potential 
for ground water to flow under the barrier wall. 

Most of the residual soil generated from t:tenchirtg. would be used as trench backfill. 
Remainiitg trench soil generated from the trenching would require treatment; storage, or 
disposal,. as the potenti,alexi$ts that these residqt11 materials may be contaminated with 
lanclfiJl wa$tes .. Current estimates indicate 222 m3 (290yd3

) of soil generated from trench 
excavation would require management as a nonhazardous waste. 

In addition to constructing a subsurface barrier, a deed notice and restrictions would be 
placed in the chain of title to restrict the use of the property. Institution of a deed notice 
ClJ\cl re.stJ,ictions woulci supplement containment actionS in achieving a reduction of 
contaminarttexposurepathways for potential receptors by restricting land application 
(e.g., fatmirtg and residential use) and prohibiting destruction of existing and fufute 
con~f containment controls (e.g., existing landfill cap and. upgradient barrier). 
Cl.J.IT~tOOE administrative controls, including requirements for work permits, would be 
continued. Current s~face-water monitoring and landfill cap maintenance activities 
woUld be'continued. The existing ground-water monitoring program may be modified; if 
required, to include· the installation of additional monitoriftg wells as part of this 
remedial Clcti,on. The DOE would conduct reViews of the action no less than once every 
fiv~ ye~, sjnce contaminants would remain in the unit. Estimated costs and a swnmary 
of the detailed evaluation of this alternative are presented in Section 2.8 of this ROD. 
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2.7.1.3 Alternative 3 - Downgradient Leachate Collection System 

This alternative consists of the installation of a downgradient leachate collection system, 
composed of a French drain system located downgradient of the landfill, and a filter for 
treatment of the collected leachate. Construction of a leachate collection system would 
reduce the migration of leachate escaping from the landfill by accumulation, treatment, 
and subsequ~nt discharge to surface water. The leachate collection system would consist 
of approximately 427 Irt (1,400 linear ft) of trench excavated to a depth of 7.3 In (24 ft) 
bls. Perforated HOPE pipe would be embedded in a column of gravel (nonreactive river 
stone or pea gravel),· wrapped by a layer of filter fabric, and then backfilled with a 
1.2-Il\ (4-ft) thick layer of clay at the top of the trench to Illinirrrize infiltration. Two 
1.2.,.m (4-ft) polyethylene manhole sumps would be installed to collect the leachate. The 
perforated laterals would be welded to the manholes to transport leachate to the sumps. 
Leachate would be removed from the sumps using submersible pumps which are 
activate<::l by l~achate elevation. 

Theleachate would then be pumped through adual':"Stage filter to remove particulate 
matter. The filter stages would consist of a limestone stage to buffer the leachate and 
precipitate the metals, and a packed-sand stage to remove the particulate matter prior 
to ~charge. Tr~ated leachate wo1.lld be discharged to Bayou Creek. Discharge would be 
monitored to tneetthesubstantive requirements of a KPDE5-permitted outfall. 

Current estimates indicate 633m3 (827 yd3
) of soil generated from trench exc::avation 

likely may be contantinated with landfill wastes;th~refore, this material would require 
mafiagement as a nonhazardous waste. Any remai.trlng uncontaminated trench residuals 
would be spread on.SWMU 8 and seeded. 

In addition to the construction of a leachate collection system, a deed notice and 
restrictions would be placed in the chain of title to restrict the use of the property. 
Institution of a deed notice and restrictions would supplement containment actions in 
achieving .redU(:tion of contaminant .exposure pathways for potential receptors by 
restricting: land application (e.g., farming and residential) and prohibiting destruction of 
existing and future contatniruint contaiiunent controls (e.g., existing landfill cap and 
leachate collection system). Current DOE administrative c:ontrols, including requirements 
for work perro,its, would be continued.. Current surface-water monitoring and landfill 
cap maintenance actiVities would be continued.· The . existing ground"-watermonitoring 
program rilay be modified, if required, to include installation of . additional monitoring 
wells as part of this rem~al action. TheDOE would conduct reviews of- the action no 
less than once every five years, since contaminants would remain in the unit. Estimated 
costs and a SUIIlIIiary of the detailed evaluation of this alternative are presented in 
Section 2.8 of this ROD. 

2.7.1.4 Alternative 4 - Full Perimeter Subsurface Barriet 

This alternative consists of the installation of a full perimeter subsurface barrier and two 
~GA mon,itoring wells downgradient of the landfill. Since hydrogeologic data from the 
Hydrogeologic Assessment of the C-746-K Landfill and Vicinity suggests that the current 
grol,lAd-waJt?f table saturates up to 1.2 tn (4 ft) of the landfill wastes, implementing 
subsurface barrier technology would result in a reduction of the volume of landfill 
leachate generated. In addition, the diversion Qf ground water around the landfill may 
decrease· contaminant transport through the ground-water migration pathway. The 
subsurface barrier weill would be installed to a depth of 6.1 m (20 ft) on the western 
portion of the landfill, and 9.1 m (30 ft) OIl the eastern portion of the landfill to tie the 
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bottom of the wall into the confining clay layer underlying the landfill. Approximately 
823 In (2,700 linear ft) of subsurface barrier would be necessary to fully encompass the 
wastes. The wall would be anchored into the Porters Creek Clay unit, which has a 
peJ:'me~bUity on the order of 1 x 10-9 cml s (2.5 x 105 ftl day). Low-permeability slurries, 
such as a bentonite slurry, would be placed at the lower 0.6-m (2-ft) interval at the 
bottom of the excavation to alleviate the potential for ground water to flow under the 
barrier wall. 

Most of the residual soil generated from trenching would be used as trench backfill. 
RemaiIlingtJ."endl.soil generated from the trenching would require disposal, as the 
potential exists that these residual materials could be contaminated with landfill 
wastes. Current estimates indicate that 621 m3 (812 yd3

) of soil generated from trench 
excavation would require management as a nonhazardous waste. 

The current grOUJ1d-water monitoring program would be expanded·· to include· the two 
new RGA ground-water monitoring wells; sampliItgand analytical event frequency and 
parameters for theSe two new wells are anticipated to be the !;an:teas· for the ground
water monitoring wells currentlytised for environmental assessment at the site. 

In addition to the construction of a subsurface barrier, a d~ notice and restrictions 
would be placed in the chain of title to restrict the use of the property. Instituting a deed 
notice. and restrictions·would supplement containment actions in achieving a reduction 
of con~~ exposure pathways for potential receptors by restricting land 
application (e.g~, farming and residential) and prohibiting destruction of existing and 
fufure contaIninai\t contairunent controls (e.g., existing landfill cap and full-periIIl.eter 
barrier). Current DOE administrative controls, includirtgrequitemertts for work permits, 
wolllcl be c.ont;inued. Current surface-water monitoring and landfill cap mairi.tenance 
activitieS would be continued. The existing ground-water monitoring program may be 
modified, if required, to include the installation of additional monitoring wells as part of 
this rem.~al action. The DOE would conduct reviews of the action no less than once 
every five years, since contaminants woulQ reJIl.ain in the unit. Estimated costs and a 
sununary.of the detailed evaluation of this alternative are presented in Section 2.8 of 
this ROD. 

2.7.1.5 Alternative 5 - .. Constructed Wetland Treatment System 

This alteroct:tive consis~ of installing a·. constructed wetland' treatment system 
downgradientofthe IClJlc:ifill within. the channels of the adjacent creeks to intercept and 
treat landfill leachate. The wetland treatment system would consist.· of. a sheet-pile wall 
constructed beyond·the northern and western embankments of the adjacent creeks which 
would contain the wetland treatment system. This downgradient location would allow 
the treatInent system passively to intercept and treat the landfill leachate. The base of 
the treatment system would be contoured, and soil amendments (e.g., muShroom 
compost; o):'ganic material, and liinestone) to buffet pH would be installed as a wetland 
substrate. Wetland substrate would. be built-up within the containment wall so that 
seepage from the ban],< of the landfill to the wetland system would remain subsurface, 
an.d initial treatment woulcl occur during flow through the reactive substrate. 

The wetland treatment system would be seeded with native wetland vegetation; 
volunteer vege~tioI) also would be allowed to emerge within the treatment system. In 
order to maintain hydrologic connection between the creeks and the wetland, "weep" 
holes woUld be cut intermittently in the sheet piling above the elevation of the wetland. 
A weir would be placed at the dowil.gradient end of the wetland to allow discharge from 
any impounded water within the wetland system. Discharge would be monitored to 
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evaluate compliance with the substantive requirements of a KPDES outfall. In acidition 
to constructing a wetland treatment system within the creek, the opposing channel bank 
will be cut and filled, as necessary, to straighten the channel and rilinimize erosion. No 
residu(ll matericUs would be generated from such bank work, as any excavated material 
would be used as fill material within the channel. . 

In addition to the installation of a constructed wetland treatment system, a deed notice 
and restrictions would be placed in the chain of title to restrict the use of the property. 
Institution of a deed notice and restrictions would supplement treatm~nt actions in 
achieving a reduction of ccmtaminant exposure pathways for potential receptors by 
restricting land application (e.g., farming and residential) and prohibiting destruction of 
existing and futUre contamincint containment controls (e.g., existing landfill cap and 
constructed wetland). Additionally, warning signs will be posted notifying the public of 
the potential risks at the site. 

This alternative would be implemented as a full-scale treatability study for the first two 
years of operation. As such, the treatment system would be monitored· for specific 
parameters at a set frequency to determine its effectiveness.·· Current ground-water 
monitoring may be modified, if required, to include the installation of additional 
monitoring wells as part of this remedial action. The current surface-water sampling and 
analysis program would be modified from quarterly monitoring at five locations to 
monthly monitoring at one location at the effluent point of the treatment system, and 
one in-stream location downgradient of the treatment system within Bayou Creek. 
Current DOE a~trative controls, including reqUirements for work permits, woUld be 
continued. The DOE would conduct reviews of the action no less than once every five 
years, since contamir\ants woqld remain in the unit. Estimated costs anci a summary of 
the detailed evaluation of this alternative are presented in Section 2.8 oEthis ROD. 

2.7.1.6 Alternative 6 - Limited Action 

This alternative conSists of placing riprap along the northern bank of the unnamed 
tributary at any visible leachate seep locations to minimize the potential for exposure, 
and along the western bank of Bayou Creek to redu~ erosion during high flow events. 
Signs warning workers and trespassers ·of the potential risks to hUlllaI\ health would be 
installed along the creek and at the entrance to the landfill site. Institutional controls, 
including ground-water and surface-water monitoring, would c:ontinue. Additional 
ground-water monitoril1.g wells would be installed, as needed. 

In addition to installing signs and placing riprapwithin the creek channel, a deed notice 
and restrictions would be placed in the chain of title to restrict the use of the property. 
Instituting a deed notice and restrictions would supplement institutional controls in 
achieving a reduction of contaminant exposure pathways for potential receptors by 
restricting land use (e.g., farming and residential) and prohibiting destruction of existing 
and future contaminallt containment controls (i.e., the existing landfill cap). Estimated 
costs and a sun1AUUY of the detailed evaluation of this alternative are presented in 
~tion 2.8 of this ROD. . 

2.7.2 Description of Alternatives for Solid Waste Management Units 100, 130 
through 134, and 136 

Risks under the industrial land use scenario for hwnan receptors at SWMU 100 are 
assoCiated with many uncertainties, and !"emediating environmental media at this unit 
would not be practicable for this reason. Currently, institutional controls enacted at the 
PGDP include security fencing and patrols to prevent urnmowing and unauthorized 
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entry to the plant and risk management procedures to prevent worker exposure to 
contaminated media. A risk management evaluation indicated that these institutional 
controls reduced exposure potential to acceptable levels for piallt work~rs (see the risk 
evaluation provided as Appendix C). Therefore, the remedy for this unit is the 
continuation of plant institutional controls. . 

The risk analysis indica:ted that no unacceptable risks exist for all use scenarios for 
human receptors at SWMUs 130 through 134 and for the soils of SWMU 136. Potential 
risks for the ecologic~l receptors are limited since all these SWMUs are located Within a 
fenced industrial area, and habitat for terrestrial wildlife and plants is limited. 
Therefore, no further action will be required for SWMUs 130 through 134 and 136. 

Since contamination will remain in place at SWMU 100 and in order to evaluate the 
reliability of controls in providing protection, five-year reviews will be required at this 
unit as mandated by CERCLA § 121(c) [42. U.S.CA. § 9621 (c)]. No fiv~year reviews 
will be conducted for the remaining SWMUs as· the risk assessment concludes no 
residual risks exist at these sites. 

2.8 SUMMARy OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section provides the basis for determining which alternative: (1) meets the threshold 
criteria of overall protection of hl,lffian health and the environment, and complianeeWith 
applicable or relevant and appropriate requirements (ARARs); (2) provides the best 
balance between effectiveness and reduction of toxicity, mobility, or volume through 
treatment, implementability, and cost; (3) satisfies state and community acceptance; 
and (4) is consistent with the Kentucky Hazardous Waste Management Permit. 

Nine criteria are required by the CERCLA for evaluating the expected perfol1l)ance of 
remedial actions. The reroedial alternatives have been evaluated based on the nine 
criteria, which are identified in the following list. 

(1) Overall protection of human health and the environment. This threshold 
criterion requires that the remedial alternative adequately protect human 
health and the environment, in both the short and long term. Protection 
must be demonstrated by the elimination, reduction, or control of 
unacceptable risks. 

(2) 

(3) 

(4) 

Compliance with ARARs. This threshold criterjon requires that the 
alternatives be assessed to determine.if they attain compliance with 
ARARs of both federal and state law. 

Long-term effectiveness and permanence. This primary bal3J1,cing criterion 
focuses on the magnitude of residu~ risk and the adequacy and reliability 
of c::ontrols used to manage remaining waste (untreated waste and 
treatment residuals) over the long term (Le., after remedial objectives are 
met). Remedial actions that afford the highest degree of long-term 
effectiveness and permanence are those that leave little or no waste at the 
site, IItake long-term. maintenance and monitoring unnecessary, and 
minimize the need for institutional controls. 

Reduction of contaminant toxicity, mobility, or volume through treatment. 
This primary balancing criterion is Used. to evaluate the degree to which 
the alternative employs recycling or treatment to reduce the toxic~ty, 
mobility, or vohune of the contamination. 
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(5) 

(6) 

(7) 

(8) 

(9) 

Short-term effectiveness. This primary balancing criterion is used to 
evaluate the effect of implementing the alternative r:elative to the potential 
risks to the general public, potential threat to workers, potential 
environmental impacts, and the time required until protection is achieved. 

Implementability. This primary balancing criterion is used to evaluate 
potential difficulties associated with implementing the alternative. This 
may include technical feaSibility, administrative feasibility, and the 
availability of serVkesand m(lterials. 

Cost. This primary balancing criterion is used to evaluate the estimated 
costs of the alternatives. Expenditures include the capital cost, annual 
O&M, ari.d the combined net present value of capital and O&M costs. 

State acceptance. this rhodifyi.ng criterion requires consideration and 
incorporation of any comments on the ROD from the Commonwealth of 
Kentucky. 

Community acceptance. This modifying criterion provides for consideration 
of any formal comments from the community on the PRAP. 

2.8.1 Overall Protection Of Human Health and the Environment 

An alternative must meet tltis threshold criterion to be eligible for selection. As discussed 
in Section 2.6, this final action is necessary to address potential risks posed by SWMU 
8. Alternative 1 does not meet this Criterion since it does not address the risks at these 
units. Alternative 2 would meet this criterion because it reduces the release of coes and 
chemicals of potential ecological. concern (COPECs) to surface water via leachate 
seepage. Alternatives 3 and 4 would meet this criterion by preventing the migration of 
COCs and COPECs into Bayou Creek and the unnamed tributary. Alternative 5 would 
meet this criterion by limit:IDg direct contact with the waste and by ell1,1.'tinating the 
release of COCs and COPECs into 13ayou Creek and the unnamed tributary. Finally, 
Alternative 6 would meet this criterion by limiting dire<;:t contact with contaminated 
sediments and acj.dic leachate associated with the unit. 

2.8.2 Compliance with Applicable or Relevant and Appropriate Requirements 

An alternative must uteet the CERCLA threshold criterion of complying with ARARs, or 
be waived, to be eligible for selection as a remedial action. The reIll.ainder of this section 
describes how well each of the alternatives addressed in thil) ROD meets this criterion. 
No ARAR will be waived for any alternative addressed in this ROD. However, 
consistent with the. def~rra1 of the potential remedial actions for the surface water and 
groundwater at WAGs 1 and 7 to the CSOUs for surface water and ground water, 
respectively, the ARARs for the remediation of these water bodies will be addressed in 
the CSOUs. A detailed description of ARARs for the selected remedy is presented in 
Section 2.10 of this ROp. 

2.8.2.1 Solid Waste Management Unit 8 

For SWMU 8, Alternatives 2 (Upgradient Subsurface Batrier), 3 (Leachate Control), 5 
(ConStructed Wetland), and 6 (Lilnited Action) would meet all chemical-, action-, and 
location-specific ARARs. Alternative 4 (F\J.ll-Perimeter Subsurface Barrier) would not 
meet all action;;.spedfic ARARs, as the alternative would result in an increased flow of 
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contaminants to the RGA. This would run counter to the intent of 401 K.A.R. 5:037, 
which is to prevent the pollution of ground water. Finally, Alternative 1 (no action) was 
not evaluated for ARARscompliance because the action does not meet the first 
threshold criterion of protecting human health and the environment. 

The FS for WAGs 1 and 1 stated that Alternative 2 would not meet chemical-specific 
ARARs. The statement was made because Alternative 2 would not. prevent all leachate 
from reaching Bayou Creek and its unnamed tributary. Since the 1992 NOV from, the 
KDEP (discussed further in Section 2.2.2.2 of this ROD) indicated that it considered the 
leachate to be violating Kentucky standards for protecting the environment, the DOE 
concluded that the alternative would not meet chemical-:specific ARARs. However, as is 
further discussed in Section 2.10.1.1 of this ROD, the KDEP does not now consider the 
leachate to be hanning the creeks. 

2..8.~.2 Solid Waste Management Units 100, 130 through 134, and 136 

Pursuant to the CERCLA guidancedocum~t, ARARs Q's & A's, EPA Office of Solid 
Waste and Emergency Response, 9234.2-01FS, May 1989, an evaluation of compliance 
with ARARs for a No Further Action decision is not required to be included in a ROD. 
This is because a no action decision may only be made when the site being evaluated has 
been determined to be protective of human health and the environment. Since it has been 
determined that SWMUs 130 through 134 and 136 are already protective of human 
health and the eI)vironment, no action will be u,ndertaken at these SWMUs, and ARARs 
compliance evaluations for the SWMUs are not included in this ROO. 

Since the continuation of controls is necessary at SWMU 100 to protect human health 
and the environment adequately under an industrial land-use setting, the SWMU must 
undergo an ~ analysis. As is hrrther diScussed in Section 2.10.4, the selected 
remedy for SWMU 100 meets all ARARs. 

~.8.3 Long-Term Effectiveness and Permanence 

Alternatives 2, 3, 4, 5, and 6 are designed to limit exposure to site-related contaminants 
in the soil aJl.d frpm leachate generated by the landfill. Alternative 1 would produce the 
greatest residual risk since no action would be taken. 

Alternatives 2, 3, 4, 5, and 6 would provide aclequate reliability and controls if properly 
designed and installed. Alternative 5 may reqUire maintenance of the wetland treatment 
system if significant hydrologic events at the unit were to erode the system. Since no 
action is involved, Alternative 1 would produce the least reliability and control. 

The deed notice and restri~tions that would be implemented as part of Alternatives 2, 3, 
4,5, and 6 would limit how the DOE or any successive owner of the SWMU 8 property 
could USe the land. Additionally, under Alternative 6, the DOE would post and 
maintain warning signs around the landfill to inform. workers and any trespassers of the 
potential risks posed by the site. 

Long-term monitoring of surface and ground water is required for all the alternatives. As 
mandated by the CERCLA, five-year reviews are required for Alternatives I, 2, 3, 4, 5, 
and 6 because untreated waste would remain onsite. 
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2.8.4 Reduction of Contaminant Toxicity, Mobility, or Volume 

Alternative 5 achieves a reduction of toxicity, mobility/ahd volume of contamination by 
treatment in a wetland. Alternative 3 would reduce the volume, mobility, and toxicity of 
contaminants by capturing ami treating the landfill leachate reaching the creeks. 
Alternatives 2 and 4 would reduce the mobility and volume of the landfill leachate; 
however, Alternative 4 increases the mobility and volume of contaminants reaching the 
RGA. Alternatives 2, 4, and 6 do not include treatment. While Alternative 6 does not 
proVide a reduction of the toxicity, mobility, or volume of the contaminants, it reduces 
the exposure potential by limiting site use and exposure potential. 

2.8.5 Short-Term Effectiveness 

Negative impacts to community protection are not anticipated for Alternatives 2, 3, 4, 5, 
or 6. Alternatives 2, 3, 4, 5, and 6 may pose IIliIl.iInal risks to workers during 
implementation. The probability of an accident would be rather low due primarily to the 
short lengths of time involved in construction.activities. In considering exposure routes, 
consistent with the baseline risk assessment for a future excavation worker, short-term 
risks are not expected to exceed acceptable limits for Alternatives 2, 3, 4, 5, or 6. 

AlteI'll.atives 2, 3, and 4 would not pose unacceptable environmental impacts during 
implementation since best management practices would be enacted and sensitive 
resource areas would be avoided. Wetlands associated with the unnamed tributary and 
Bayou Creek for Alternatives 5 and 6 could be disturbed during construction; this 
disturbance would be permissible under Nationwide Permit (NWP) 38 (Cleanup of 
Hazardous and Toxic Wastes). 

Since no action is involved, Alternative 1 would not reqUire any time to complete. For 
Altetnatives3, 5, and 6, remedial action objectives would be achieved subsequent to 
construction activities. For Alternatives 2 and 4, a decrease in the volume of leachate 
generated by the lancifUl would occur subsequent to diverting ground-water flow; a 
reduction in the volume of leachate generated would require draining of the saturated 
wastes. 

2.8.6 Implell1.entability 

Alternatives 2, 3, 4, 5, and 6 would require readily available services and mateJials and 
would be technically and administratively feasible to implement. No permits would be 
required for Alternatives 2, 3, 4, 5, and 6. Altetnative 5 would require coor<lination with 
the COE due to construction activities within wetlands associated with the unnamed 
tributary and Bayou Creek; less than one acre ()f wetlands would be impacted by 
implementation of this alternative. This disturbance is permissible under NWP 38. 
Additionally, for Altetnatives 3, 5, and 6 the substantive requirements of the KPDES 
program would have to be met. 

2.8.7 Cost 

Estimated capital, 30-year O&M, and total contingency costs for each alternative are 
presented in Table 2-2. The total cost and 30-year present worth values fot each 
alternative also are presented in the table. 
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Table 2-2. Preljminary Cost Estimates 
~ 

($ in Thousands) 

Remed.ial 1 2 3 4 5 6 
Alternative 

Capital Cost $0 $1,909 $3,140 $2,521 $2,322 $340 

O&MCost $48 $48 $2,827 $805 $637 $60 

Contingency Cost $12 $489 $1,493 $831 $443 $6 

Total Cost $60 $2,446 $7,460 $4,157 $3,402 $406 

Present Worth .. $22 $2,405 $5,203 $3,527 $2,951 $350 
~~ 

·PreSent worth assumes a 7% discount rate. 

2.8.8 State Acceptance 

The reIIl.edial action described herein will be conducted in compliance with the PGDP 
Hazardous Waste Management Permit, KY8-890-008-982, issued by the KDEP, and 
with federal environmental requirements. The DOE has issued the WAGs 1 and 7 RI, FS, 
PRAr, and this ROD to the KDEP and the EPA for review. Pursuant to Section 
121(e)(2) [42 U.S.C.A § 9621(e)(2)] and the draft FFA, the EPA must approve the ROD 
prior to its implementation and the KDEP may provide its concurrence. 

2.8.9 Community Acceptance 

As further discussed in Section 2.3 and the Responsiveness Summary of Section 3 of this 
ROD, the public has been provided the opportunity to comment on the selected remedial 
action, and it has done so. No member of the public stated opposition to the selected 
remedial action; however, public cOIlUll.ents on the effectiveness, cost, and compliance 
with the CERCLA were received. All comments from the public were considered in the 
seJection of the remedial action. A summary of the public's comments and the DOE's 
responses to them are contained in the Responsiveness Summary. 

2.9 SELECTED REMEDY 

Based upon the evaluation of the alt~matives .utilizing the nine CERCLA criteria, the 
remedy for SWMU 8 that best meets the threshold, balancing, and modifying criteria for 
the scope and objectives is Alterilative 6, limited action. This remedial action provides 
for overClll protection of human health and the environ.m.erit, complies with ARARs, 
poses no additional risks to the commuruty during implementation and is cost effective. 
Impacts to workers and sensitive resources lire limited during implementation. 

The selected remedy for SWMlJ 8 will consist of the follOwing elements, at a minimum. 

(1) Install warning signs. Signs will be posted at the entrance to the landfill 
site and along the creeks, Visible at any access point to the landfill, that 
clearly state the potential risks to human health posed by the leachate 
seeps and contaminated sediments in the creeks. The signs will be 
designed to be resistant to the elements. Figure 2-12 depicts the 
approximate locations of the signs at the landfill site. 

39 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(2) 

(3) 

(4) 

Place riprap. Riprap will be placed along the creek banks at the apparent 
seep locations along the unnamed tributary and Bayou Creek to minimize 
erosion. The rip rap will be sized appropriately to reduce the potential to 
be displaced during high flow events. . 

Institute a deed notice and restrictions. A deed notice and restrictions 
will be placed in the chain of title to the deed of the property to inform 
potential buyers and/or users of the potential risks to ht.unan health and 
the . environment posed by the leachate seeps and the controls 
implemented at the site to minimize potential expo~ure. Additionally, the 
deed restrictions legally will birld the buyer to restricted uses of the 
property. 

Continue the existing surface-water monitoring program. As part of the 
interim corrective measures taken at SWMU 8, surface-water monitoring 
includes four sampling points along Bayou Creek and the. unnained 
tnbutary adjacent to the landfill (Figure 2-12). Samples are collected at 
various periodsrangmg from on~per week to once per quarter and are 
reported to the EPA and the KDEP on a semiannual basis. The surface
water parameters tested for include aluminum, arsenic, barium, cadmium, 
gross alpha and beta, hardness, hexavalent chromium~ pH, and iron. (For 
mote information on surfaCe-water sampling at SWMU 8, see the C-746-
K Sanitary Landfill semiannual reports available to the public through the 
DOE Environmentallpformation Center, 175 Freedom BoUlevard, Kevil, 
Kentucky 42053.) 

Also, as part of the interim cOrrective measures taken at SWMU 8, DOE 
will continue to m()nitor four sampling points along Bayou Cteek and the 
utmamed tributary adjacent to the landfill. Further interim actions will be 
implemented if monitoring indicates that additional remedial activity is 
necessary. These QIeasures will continue until such time as the Division of 
Water implements a discharge permit that allows for monitoring of 
landfill discharges and protection of the envirOnment afforded by the 
permit conditions. At that time, criteria set forth in the permit for 
monitoIing will be adhered to, and current monitoring practices will be 
discontinued. . 

(5) Modify the ground-water monitoriIlg program. Ground-water monitoring 
at the C-746-K Sanitary Landfill currently includes quarterly sampling of 
five shallow ground-:-water wells located around the periphery of the unit 
(MWs 300 through 303 and MW 184). The r~sults of the ground-water 
sampling conducted at the UJrit are reported in the C-746-K Sanitary 
Landfill Semiannual Reports, which are issued in accordance with the 
InteriIn Corrective Measures Workplan for the C-746-K Sanitary Landfill. 

In support of the limited action remedy, the following modifications to the ground-water 
monitoring program at the landfill will be implemented. 

Monitoring Well 303 no longer will be monitorecl and a replacement well, MW 
303A, will be installed. M()nitoring Well 303 was not screened at. the 
appropriate depth to sample the lower portion of the Terrace Gravel 
deposits. The new well will be located in the vicinity of MW 303 and will be 
screened to the baSe of the Terrace Gravel deposits. InitiallYi scmtples will be 
collected from the new monitoring well on a quarterly basis in order to 
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• discern seasonal variations in contaminant levels. In accordance with the 
Sampling and Analysis Plan (SAP) Addendum, KY /ER-2, the new well will 
be monitored for the parameters established under the enVironmental 
surveillance (new monitoring well) program. The parameters analyzed and 
frequency sampled will be reevaluated after one year ang any necessary 
modifications will be documented in the annual update to the SAP 
Addendum. . 

• Monitoring Well 184 no longer will be monitored. This well was installed in 
1991 in support of the Phase IT Site Investigation. There are two reasons for 
ceasing the monitoring of MW 184: (1) the well is usually dry, and (2) the 
saInpIIDg is unnecessary due to the four high-quality wells (MWs 300, 301, 
302, and 303A) that Will be monitored at the landfill. 

The ground-water monitoring resul~ will be reported to the EPA and the KDEP in the 
rGDP semian.nual reports prepared by the POE management and the operating 
contractor. If ground-water monitoring detects contamination, an assessment will be 
conducted to determine if an interim remedial action is necessary. The final remedial 
action f()r the landfill's impact tothe Ground Water Integrator Unit will be selected and 
implemented as part of WAG 26, which is the Ground Water Integrator Unit 
investigation. The RI/FS workplan for WAG 26 is due to the regulatory agencies May 15, 
2007. 

In addition to those actions outlined in the p~g paragraphs, the current landfill 
cap IIlaintenance program will be continued. The DOE will prepare a detailed design for 
this remedial action in accordance with the requirements specified in the Declaration of 
this ROD. During design and construction activities, some changes may be lllade to the 
remedy, as described here, as a result of the design and construction processes. Changes 
such as these modifications can result from the engineering design process. . 

This action will provide overall protection of hUlIlan health and the environment. It also 
can be implemented in compliance with ARARs. Potential human and animal exposure 
to contaminated sediments and the acidic landfill leachate will be reduced as a result of 
implementation of this remedial action. As shown in Table 2-2, the total estimated cost 
for Alternative 6, limited action, is $406,000. 

2.9.1 Statutory Determination 

The remedial actions, described herein are protective of human health and the 
environment, are cost effective and comply with federal and state requirements that are 
legally applicable or relevant and appropriate to the WAGs 1 and 7 SWMl]s. The 
selected remedies for the WAGs 1 and 7 SWMUs do not satisfy the CERCLA § 121(0) 
[42 U.S.C.A. § 9621(b)] statutory preference for haVing, as a principal element, 
treatment that results in a permanent and significant reduction of toxicity, mobility, or 
volume, becaUSe risk analysis indicates that such remedies are not necessary. The 
selected remedies do, however, satisfy the CEl{CLA § 121(b) statutory preferenCe for 
using permanent solutions and alternative treatment teChnologies to the extent 
practicable. 

Since contamination will remain at SWMUs 8 and 100 above levels that allow for 
unlimited use and unrestricted exposure under the industrial land-use setting of the 
affected properties, five-year reviewS will be conducted pursuant to CERCLA § 121(c) 
[42 U.S.CA. § 9621(c)] and 40 C.F.R. § 300.430(f)(4)(ii). Five-year CERCLA reviews 
will not be conducted at SWMUs 130 through 134 and 136 because the selected 
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remedial actions allow for unlimited use and unrestricted exposure. Finally, because the 
remedial action decision for SWMU 38 is being deferred, five-year reviews for the 
SWMU are not herein addressed. 

2.9.2 Protection of Human Health and the Environment 

The selected action at SWMU 8 protects PGDP employees and the public by posting 
warning signs and plant security patrols of the landfill area. The limited action remedy 
also will reduce risks to humans and animals through limiting leachate exposure by 
placing riprap over acidic leachate being released above the water level in the creeks and 
by restricting future land use. 

Continuation of controls at SWMU 100 protects the public by ensuring that current 
exposure assumptions are maintained in the future through institutional controls, 
including the PGDP perimeter security fence. 

2.10 COMPLIANCE WITH APPLICABLE OR :RELEVANT AND APPROPRIATE 
REQUIREMENTS 

This section of the ROD discusses the concepts of ARARs and to ~ considered (TBC) 
information, as· created by the CERCLA, and how the selected remedial action is 
expected to fare against the ARARs and TBC information. 

2.10.1 introduction to Applicable or Relevant and Appropriate Requirements and 
To Be Con~idered Information 

Congress specified in CERCLA § 121 (42 V.S.c.A. § 9621) that remedial actions for the 
cleanup of hazardous substances must comply with the requirements, criteria, 
standards, or limitations under federal or more stringent state ertviroI\ffientallaws that 
are legally applicable or relevant and appropriate to the hazardous substances or 
circutnstan~s at a site. The EPA defines and explains ARARs using two categories. 
First, the EP A categorizes ARARsas being either "applicable" or "relevant and 
appropriate" to a site. The terms and conditionS pertinent to this category are detailed 
in the following paragraphs. 

• " Applicable" requirements are those cleanup standards, standards of 
control, and other substantive requirements, criteria, or liInitations 
promulgated under federal environmental, state environmental, ot facility 
siting laws that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance found at a 
CERCLA site (40 C.F.R. § 300.5). 

• "Relevant and appropriate" requirements are those cleanup standards, 
standards ·of control, and other substantive requirements, criteria, or 
limitations promulgated under federal environmental, state environmental, or 
facility siting laws that address problems or situations sufficiently siInilar to 
those encountered at the CERCLA site that their use is well suited to the 
particular site (40 C.ER. § 300.5). 

• Requirements under federal or state law may be either applicable or relevant 
and appropriate to CERCLA cleanup actions, but not both. H a requirement 
is not applicable, it Illust be both relevant and appropriate in order for it to 
be an ARAR. In cases where both a federal and a state ARAR are available, 
or where two potential ARARs address the same issue, the more stringent 
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regulation must be selected. However, in cases where the imp!ementation of a 
federal environmental program has been delegated by the EPA to a state, it 
would be the analogous state regulations which would be considered ARARs. 

• Other information that does not meet the definition of an ARAR may be 
necessary to determine what is protective or may be 1JSeful in developing 
CERCLA remedies. In addition, ARARs do_not exist for every chemical or 
circumstance that may be found at a CERCLA site. Therefore, th~ EPA 
believes it may be nec~ssary, when determiAing cleanup requirements or 
designing a remedy, to consult reliable information that would not otherwise 
be considered a potential ARAR Criteria or guidance developed by the EPA, 
other federal agencies, or states may assist in determining, for example, 
health-based levels for a particular contaminant or the appropriate method 
for conducting an action for which there are no ARARs. The CERCLA 
categorizes this other information as TBC. TheTBC information may be used 
as guidance when developing CERCLA remedies. Materials considered TBC 
information generally fall within three categories: (1) . health effects 
information, (2) technical information on· how to perform· or evaluate 
investigations or response actions, and (3) policy. A possible fourth category 
for TBC information is proposed regulations, when they are noncontroversial 
and likely to be promulgated as drafted. 

The second EPA categorization for ARARs is based on Whether the ARA.Rs are specific 
to the chemical(s) present at the site (Le., chemica1-specific), the remedial action being 
evaluated (Le., action-specific), or the location of the site (Le., location-specific). The 
terms and conditions pertinent to this second category are detailed in the follOwing 
paragraphs. 

• "Chemical-specific" ARARs usually are health- or risk-based numerical 
values or methodologies which, when applied to site-specific conditions, 
result in the establishment of numerical values. These values establish the 
acceptable amount or concentration of a. chem,ical that may remain in, or be 
discharged to, the ambient environro.ent [53 Fed. Reg. 51437 (December 21, 
1988)]. 

o " Action-specific" ARARs usually are technology- or activity".based 
requirements or li.mj~tions placed on the remedial actiofi·being evaluated. 
Selection of a particular remedial action at a· site will trigger action-specific 
ARARs which specify appropriate .. technologies and performance standards 
[53 Fed. Reg. 51437 (December 21, 1988)]. 

o "Location.,.spedfic" ARARs generally are restrictions placed on the 
concentration of hazardous substances or the conduct of activities solely 
because they occur in special locations. Some examples of special locations 
include floodplains, wetlands, historic places, and sensitive ecosystems or 
habitats [53 Fed. Reg. 51437 (December 21, 1988)]. 

Examples of chemical-, action-, and location-specific ARARs: 

o Chemical-specific ARARs - Maximum contaminant levels, l<PDES effluent 
limits, etc.; 

o Action-specific ARARs - PerforIllance and design standards; and 
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• Location-specifiC ARARs - Preservation of historic sites, regulations 
pertaining to activities within or near wetlands or floodplains, etc. 

As discussed in the preamble to the NCP; potentially responsible parties (PRPs) 
conducting remedial actions, or portions of remedial actions, entirely onsite, as defined 
in 40 C.F.R. § 300.5, must comply with the substantive portions of ARARs but not the 
procedural or administrative requirements [53 Fed. Reg. 51443 (December 21, 1988)]. 
Substantive requirements pertairi. directly to the actions or conditioIl.S at a site, while 
adIninistrative requirements (e.g., permit applications) are pa.perwork requirements that 
could delay remedial action iinplementation. . . 

The CERCLA § 121(d)(4) [42 U.S.C.A. § 9621(d)(4)] provides several ARAR waiver 
options that may be invoked, provided that human health and the environment are 
protected. Finally, under CERCLA § 121(e) [42 U.S.c.A. § 9621(e)], PRPs (such as the 
DOE) are not required to obtain federal, state, or local permits in order to conduct 
on-site response actions. 

In addition to ARARs ~d TBC information, the EPA has.addressed other standards 
pertinent to CERCLA cleanups._ In the NCP, at 40 C.F.R. § 300.150, the EPA has 
addressed the relationship of·ARARs to worker protection standards. The EPA states 
that CERCLA response actions must comply with the worker protection standards and 
requirements of the Occupational Safety and Health Act of 1970 (29 U.S.c. §§ 651 
through 678) and analogous state laws; however,the standards and~uirements are 
not ARARs [55 Fed. Reg. 8680 (March 8, 1990)]. 

Likewise, the DOE, in Order 5480.4, Environmental Safety and Health Standards, 
establishes general. requitements_ for enVironmental protection, safety, and health 
standards for the DOE and DOE contractor operations. The Order addresses DOE 
activities during the design, construction, operation, modification (if any), and 
decolIUllissioning phases of the remedial action. 

Finally, in 10 C.F.R. § 835, the DOE sets forth occupational standards for radiation 
protection at its facilities. Pursuant to this regulation, exposure of general employees 
from DOE activities, other than planned. special exposure or emergency exposu.re 
situations, are to be controlled so that the following annual radiation dose limits are not 
exceeded: a total effective dose eqqj.valent of 5 rem; the sum of the deep dose equivalent 
for external exposures and the coIllmitteddose to any organ or tissue, other than the 
lens of the eye, of 50 rem; an eye lense dose equivalent of 15 rem; and a shallow dose 
equivalent of 50 rem to the skin or any extremity. 

2.1.0.2 Relationship Between the Scope of the Selected Remedial Action, 
Regulatory Authorities, and Applicable or Relevant ap.d Appropriate 
Requirements 

The remedial actions identified in this ROD ate intended to protect human health by 
minimiZing exposure to.. acidic leachate seeping from the landfill banl<s into adjacent 
surface-water bodies. These actions are not intended to address remediation of my 
existing or future surface- or grounci-water contamination at this site. The DOE will 
evaluate the necessity for surface- and/or ground-water remedial actions for the 
SWMUs in WAGs 1 and 7 sepa.rately from this action during site-wide, comprehep.sive 
evaluations of surface- and ground-water contamination at this site. 

As part of the comprehensive evaluatioIl.S, the DOE, the EP A,and the KDEP will 
determine whether iJ:nplementing surface- and ground-water remedial actions at SWMU 
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8 is necessary to protect human health and the environment. Through the comprehensive 
evaluatiOn!) for surface water (WAGs 18 and 25) and ground water (WAG 26), known 
also as the csaus, the remedial action alternatives for the surface wat~r and ground 
water at the PGDP, including at WAGs 1 and 7, will be selected. Through the csau 
process, all data on the surface and ground water at Wi\G$ 1 and 7, and at the other 
PGDP SWMUs will be evaluated. Finally, all risks to human health and the environment 
from the surface and ground water at the PGOP, and all legally ARARs also will be 
evaluated. 

While CERCLA § 121(d)(2)(A) [42 U.S.C.A. § 9621(d)(2)(A») requires that the RCRA 
(42 U.S.c.A. §§ 6901 to 6992k) and other envirorunentallaws be evaluated as ARARs, 
this, in no way, limits or negates the Commonwealth of Kentucky's authority pursuant 
to KR.S. Chapter 224, subchapter 46 and the PGDP Kentucky Ha,.zardous Waste 
Management Pertrtit, KY8-890-008-92B. This subchapter provides the KDEP with 
statutory authority to regulate hazardous waste in Kentucky. 

The chemical-, action-, and location-specific ARARs and TBe information for the 
selected remedial actions are described in the followmgparagraphs. 

2.10.3 Chemical-Specific Applicable or Relevant and Appropriate Requirements 

The following discussion describes the chemical-specific ~ and TBC information 
for the selected remedial action. All cheInical-specific ARARs will be met through 
implementation of the selected remedial action. 

2.10.3.1 Leachate discharges 

Since discharges of leachate from the C-746-K Sanitary Landfill into waters o£ the 
Commonwealth have been documented, the substantive requirements applicable to point 
source discharges under the Clean Water Act (CWA) (33 U.S.c.A. §§ 1251 to 1387) are 
legally applicable to the site under the CERCLA. The EPA has authorized the KDEP to 
operate its KPDES program in lieu of the CW A. The KPDES program must ~ 
administered cons!sterttIy with CW A requirements. Typically, at nono.CERCLA sites, the 
KDEP issues a KPDES permit to regulate point source discharges. Such KPDES permits 
contain e££1uent discharge limits to ensure compliance with the water quality criteria 
foUnd in 401 KA.R. Chapter 5. 

However, because the PGDP is a CERCLA site, the pern:lit exemption of CERCLA 
§ 121(e)(l) [42 U.S.C.A. § 9621(e)(1») applies. This provision of the CERCLA exempts 
portions of remedial actions conducted onsite from having to comply with 
administrative requirements, such as the acquisitipn of a KPDES permit. The provision 
is written into the CERCLA not to lessen the burden of any substantive environmental 
requirements, but to reduce paperwork requirements that Congress believed potentially 
coUld del~y the implementation of remedial measures. Thus, even though the acquisition 
of a KPDES permit is not being incorporated as part of the remedial action, the remedial 
action still will comply with the substantive requirements of the KPDES program. 

The substantive requirements of the KPDES program ar~ contained in various sections of 
401 KA.R. §§ 5:031, 5:065, and 5:070. Additionally, 401 KA.R 5:029 § 2 is the KDEP's 
nondegradation policy for surface waters. The policy states that current uses of surface 
water must be protected. The substantive requirements of the KPDESprogratn and the 
KDEP's nortdegradation policy are applicable requirements under the CERCLA. These 
requirements are discUSsed in the followitlg text. 
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The KOEP regulation 401 J(.,A.R. 5:031 § 2 contains the minimum water quality criteria 
for all surface waters in the Corrttnonwealth. The KOEP regulation 401 KA.R 5:031 § 
4(1) contains the water quality criteria for surface waters, including Bayou Creek, which 
are suitable for warm-water aquatic species. Pursuant to 401 KA.R. 5:065 § (2)(4), 
point source discharges from the C-746-K Sanitary Landfill cannot result in violations of 
the applic(ible water quality criteria within the stream. After consultation with the EPA 
and the KOEP, the DOE has determined that discharges from the landfill currently are 
not violating substantive KPOES standards (see Appendix 13). Thus, the DOE has 
concluded that the selected remedial action will meet all water quality ARARs for 
surface waters. 

The requireInent that CERCLA actions comply with _ envirOnmental monitoring 
requirements is contained in the preamble tp the NCP at 55 Fe<i. ,Reg. 8757 (March 8, 
1990). As part of the remedial action, and pursuant to 401 KA.R 5:065 § 1(12)(d) and 
5:070 § 3, ,instream monitoring of Bayou Creek will be conducted to document 
compliance with KPOES requirements. The monitoring of Bayou Creek is further 
discussed, in Section 2.9 of this ROD. The monitoring will continue, as de~ibed, in 
Section 2.9 unless and until the DOE and the KDEP agree to a modification, or a court 
of competent jurisdiction so orders. 

2.10.3.2 Radiation protection of the public and the environment 

The OOE Order 5400.5 applies to radiation exp()sure to the general public from all DOE 
activities, including routine activities, remedial actions, and naturally occun:irtg 
radionuclides released by DOE processes and operations and is TBC information. The 
DOE Order 5400.5 limits radiation exposure to members of the public to a total 
effective dose equivalent of less than 100 ,mrein/yr, or 5 mrem/yr to any organ. The 
Order also specifies derived concentration guidelines for inhaled radionuclides and 
mandates that DOE personnel and contractors strive to ensure that ,radiation doses to 
members of the public are a$ low as reasonably achievable (ALARA) below the 
appropriate limits. 

2.10.3.3 Radionuclide emission standard 

On-site activities involved with the construction and/ or implementation of the remedial 
action could produce airborne pollutants. It is not expected that any radionucilide 
emissions would result from these activities; however, if. raclionuclide emissions were to 
OCCUJ:, e~ion standards for DOE facilities would appJy. Federal regulation 4O,C.F.R § 
61.92 promulgated pursuant to the Clean Air, Act of 1970, as amended by the OeaI\ Air 
Act of 1990, [42 V.S.c.A. §§ 7401 _to 7671(q)] sets a total emission standard for 
radionuclides, ()ther than ra.don, from DOE facilities. The regulation requires the DOE t() 
ensure that emissions from its facilities do not exceed those amounts that would cause 
any member of the public to receive, in any given year, an effective dose equivalent of 10 
mrem/yr. The regulation is an applicable requirement for the remediation of SWMU 8. 

The chen:lical-specific ARARs and TBC information for the selected remedial action are 
contained m Table 2-3. 

2.10.4 Location-Specific Applicable or Relevant and Appropriate Requirements 

The followi,ng discussion describes the location-specific ARARs and TBC information 
for the selected remedial action. All location-specific ARARs will be met through 
implementation of the selected remedial action. 
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Table 2-3. Chemical-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Information, 
for Solid Waste Management Unit 8 of Waste Area Group 7 

, 
Kentucky j 

Medium Requirements Prerequisites Federal Citation Citation 
401 K.A.R. 

Leachate i Current uses of surface water must be Discharges or releases into waters of 5:029§.1 
I 

discharges , protected. the Commonwealth - Applicable. 

, Discharges must not exceed discharge limits I Discharges or releases into waters of I '5:031 §§,2 
I 

set pursuant to the KPDES program. the Commonwealth - Applicable. , I and 4(1') 
, 5:065 § 2(4) 

Discharges must be monitored to document Discharges or releases into waters of I 5:065 § 1(12)(d) 
compliance with the KPDES .program. the Commonwealth - Applicable. i5:070§ 3 

: 

Radionuclides General public must not receive an effective Exposure of the general public from DOE Order 5400.5 I 

I - all exposure dose equivalent greater than 100mrem/yr, any source ·ofradiation exposure at a , 
, 

pathways or 5 mrem/yr to any organ from all exposure DOE facility - TBC on, a facility-
modes. wide basis. 

All releases of radioactive material must be Release of radioactive material from DOE Order'5400:S 
ALARA. DOE activities - TBC. 

Emissions from DOE facilities shall not Emissions of radionuclidesotherthan 40 C.F.R. § 61.92 
cause members of the public to receive, in radon from DOE facilities 

, any year, an effective dose equivalent - Applicable on a facility-wide 
I greater than 10'mrem/yr. basis. , , 

, 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Wetlands and a 100-year floodplain have been identified in the vicinity of SWMU 8. 
Construction activities must avoid or minimize adverse impacts on wetlands and act to 
preserve and enhance their natural and beneficial values [Executive Order 11990; 40 
C.P.R. § 6.302(a); 40 C.F.R. § 6, Appendix A; and 10 C.F.R. § 1022]. In addition, 
c()nstruction activities must minimiZe potential harm to the 100-year floodplain 
(Executive Order 11988 and 10 C.F.R. Part 1022). . 

The DOE will avoid, to the extent possible, the long- and short-term adverse impacts 
associated with the occupancy atld modification of floodplains and wetland$ [10 C,F.R. 
1022.3(a)). The DOE will undertake a careful evaluation of the potential effects of any 
DOE action conducted in a floodplain [10 C.F.R. 1022.3(c)]. Construction in wetlands 
~hould be avoided unless there are no practicable alternatives [40 C.F.R. § 6.302(a)]. 
Degradation or destruction of wetlands must be avoided to the extent possible [40 
C.F.R. § 230.10 and 33 U.S.c. § 1344(b)(l)). Considerations about the protection of 
wetlands must be incorporated into planning, regulating, and decisionmak.ing [10 C.F.R. 
§ 1022.3(b)]. Any action involVing the dischatgeof dredged or fill material into wetlands 
inust be avoided to the extent possible (13 U.S.c. § 1344,40 C.F.R. § 230, and 33 C.P.R. 
§§ 320 to 330). 

Discharges of dredged or fill material for which there are practicable alternatives with 
fewer adverse impacts or those which would ca~ or contribute. to significant 
degradation are prohibited [40 C.F.R. § 230.10(a)]. Discharges are also prohibited 
unless there are no practi~able alternatives, a,nd practicable, appropriate mitigation 
methods are available [40 c.P.R. § 230.10(d)]. Further,40 c.P.R. § 230.10(b) prohibits 
discharges that cause or contribute to violations of state water quality standards, 
violate toxic effluent standards or discharge prohibitions (33 U.S.C:. § 1317), or 
jeopardize threatened and endangered (T &E) species or their critical habitat under the 
Endangered Species Act (16 U.S.c. § 1531, et seq.). If it becomes apparent that impacts 
to wetlands are unavoidable, due to the construction plan or other modifications, the 
specific requirements of 61 Fed. ~. 65920 NWPs or 33 C.F.R. § 325 (Processing of 
General Permits), and statutes governing discharges of dredged or fillll1.aterial into 
waters of the United States would become applicable. The NWP applicable to the 
selected remedy is NWP 38. . - . 

Nationwide Permit 38 is applicable to this projeCt. Nationwide permits are permits 
authorized by the COE on a nationwide basis for activities deemed to have little to no 
adverse effects on waters of the United States. Specific requirements appli,cable to all 
NWPs must be followed. These requirements are defined in 61 Ped. Reg. 65920 
(December, 13 1996) .. However, notification is not required for CERCLA actions and, 
consequently, not required for this action [61 Ped. Reg. 65905-65906 (December 13, 
1996)]. 

As required by 401 K.A.R. 4:060, activities or structures exempted by 401 KA.R.4:020, 
which include activities authorized by the COE NWP, may be placed within the 
regulatory floodway limit of a stream only if they are not of such nature as to result in 
in~eases in flood elevations. Riprap and MW 303-A will be placed within the 100-year 
floodplain. The ARARs for floodplainS will be met as long as construction equipment 
remains on the bank and the original contours are reconstructed as muc::h as practicable, 
thereby elinUnating any possible flood elevation changes. If construction plans are 
modified, those ARARs listed in Table 24 for wetlands may become applicable. 
Consequently, if construction plans change, or different remedial actions are chosen in 
the future, the action would require reevaluation for location-specific ARARs. 
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Table 2-4. Location-Specific Applicable or Relevant and Appropriate Requirements and: To Be Considered' Information 
for Solid Waste Management Unit 8 of Waste Area Group 7 

, I , Kentucky , 

Actions Requirements i Prerequisites , 
\ 

Federal Citation I Citation 
, 401 K.A.R. 

Protection of wetlands Avoid or minimize adverse impacts I Any federal action that will i 10 c'F.R. § 1022; 
on wetlands to preserve and enhance have an impact on wetlands Executive Order 
their natural and beneficial values. - Applicable if avoidance is : 11990 i 

, notmel , 

Avoid degradation or destruction of Any action involving discharge 40 OF.R. § 230.10; 
wetlands to the extent possible. : of dredged or fill material' into I 13 U.S;c. § 

wetlands - Applicable if 1022.3(b) 
avoidance is not met. I 

Incorporate considerations about Any federal action that will 
I 

10 C.F.R. § 
protection of wetlands into : have an impact on wetlands 1022.3(b); 
planning, regulating, and decision I - Applicable if avoidance is 

I 
33 C.F.R. §.330 

making. I not mel i 61 Fed. Reg. 65920: 

Discharge of dredged or Discharges for which there are I Any action involving discharge 40C.F.R. § 
fill material into practicable alternatives with fewer of dredged or fill material, into 230.10(a) 
navigable water adverse impacts or those which wetlands - Applicable if I 

would cause or contribute to avoidance is not met. 
, 

significant degradation are 
prohibited. 

, 

40C.F.R. § 
Significant degradation is Any action involving discharge 230.rD(c)and(d) 

, 

prohibited unless appropriate steps of dredged or fill material into I 

! are taken to minimize impacts .on wetlands - Applicable if 
I the aquatic ecosystem. avoidance is not mel 
i 
I 
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Table 2-4. Location-Specific Applicable or Relevant and Appropriate Requirements and To Be Consid'ered Information 
for Solid Waste Management UnitS of Waste Area Group 7 (Continued) 

Kentucky 
Actions Requirements ,Prerequisites Federal Citation Citation 

401 K.A.R. 

Discharge of dredged or Discharges which cause or Any action involving discharge ,40 C.F.R. § 
fill material into contribute to violations of state of dredged or fill material into I 230.10(b) 
navigable water water quality standards, violate wetlands - Applicable .if 

, 

(continued~ toxic effluent standards or discharge avoidance is not met. 
I prohibitions, or jeopardize species 

under the Endangered' Species Act. 
, , , 

I 
Protection of floodplains Avoid construction in.any l~year I Any federal action within a i 10 C.F.R. § 1022 

floodplain. 100-year floodplain 'Executive Order 
- Applicable. : 11988 

I 
Avoid activities or structures Any action within the 

, 

4:060 § 4(2) 
within the regulatory floodway regulatory floodway limits I 
limits of a stream if they result in ' - Applicable. I 

, 

an increase in flood elevations. 
, 

1 I ; ! 
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2.10.5 Action-Specific Applicable ot Relevant and Appropriate Requirements 

The following discussion describes the action-specific ARARs and TBC information for 
the select~ - remedial action. All action-specific ARARs will be met through 
implementation of the selected remedial action. 

2.10.5.1 Solid waste management unit corrective action 

The regulations that apply to the cleanup of SWMUs are ARARs for the selected 
remedial a(:tion. Pursuant to the RCRA [42 U.S.C.A. §§ 6901 through 6992(k) and 
K.R.S. Cha.pt~r 224, subchapter 46] the regulationS that apply are 40 C.F.R. § 264.101 
and 401 K.A.R. 34:060 § 12. These laws and regulations do not contain specific cleanup 
standards. Rather, the regulations require that the corrective action measures taken muSt 
result in. the protection of hUIil.an health and the environm.ent. These regulations are 
appli.cable requirements Under the CERCLA. 

2.10.5.2 "E~virc:m~ental performance standards 

The environmental perfoI'Ii1.artce standards of 401 K.A.R.. 47:030 set minimum numeric 
@,d nap,-ative criteria for all solid waste sites and facilities located in Kentucl<y. The 
standards establish n:mumum. git~ria for the protection of the environment Included are 
standards. fotfloodplains (§ 2), wetlands (§ 13), endangered species (§ 3), air (§ 10), 
surface water (§ 4), groUnd water (§§ Sand 6), and food chain crops (§ 7). The 
standaI'cfS also contaiIl provisions to ensure safety (§ 11), prevent the site or facility 
from becoIllihg a public nuisance (§ 12), and restrict practices related to the disposal of 
PCBs (§ 8) and disease cartying vectors (§ 9). Finally, Section 14 of the regulation 
requir~s that no ~olid waste site or facility violates my provision of K.R.S. Chapter 224. 
Except for the provisions related to the contamination of surface water and ground 
water (§§ 4 through6), the standards, which first took effect in 1990, are relevant and 
appropriate to the C-746-K Sanitary Landfill, which closed in 1982. The surface-water 
and gro1.IDd-water contamination provisions are not relevant and appropriate because 
arty cleanup of the s\1I'face water and ground water at or adjacent to SWMU 8 would be 
beyond the scope of the selected remedial action. 

2.10.S.3 Gro\1_nd-water protection 

As required by 401 KA.R 5:037, any person conducting certain waste-handUng 
activiti~s must implement practices to prevertt the pollution of ground water. The 
regulation is an applicable l'equirement under the CERCLA;thus, the substantive 
proViSions of the regulation are ARARs even though ground-water remediation is beyond 
the' scope of .the remedial action. 

Section 3(7) of the regulation states. that ground-water protection practices may be 
incorporated by other federal, state, and local regulatory programs that contain the 
following three standards: (1) management and design standards; (2) mandatory 
monitoring for gro\lIld-water pollution or methods of detecting discharges, spills, or 
releases to groUl\Q. water; and (3) speqfic corrective action criteria. Through the 
CERGLA, the RC~, Kentucky'S hazardous waste management progr~ and the 
PGDP Groundwater Protection Program Plan (GPPP) (MMES, KY /ER-2. Rev. 1, January 
1992), t:h~ th.r~ stanciard~ will be met by the selected remedial action. First, the design 
parameters for the reII\e<lial action technology have beenl'eviewed by the EPA and the 
KDEP. Second, the CERCLA, the RCM, and the I<DEP's hazardous waste programs 
require gro'Urtd-wa.ter monitoring to evaluate the effectiveness of the remedial action and 
the GPPP defines how the KOOW will implement such monitoring. Finally, the specific 
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c.orrective acti.on criteria for ground water will be addressed by the ground water CSOlJ 
for the PGDP and incorporated into a ROD and/ or the PGDP RCRA Permits. 

2.10.5.4 Ground-wah~r monitoring plan 

Section 4 of 401 KA.R. 48:300 requires a ground-water monitoring piall which contains: 
(a) the number,locati.on, and depth of proposed monit.oring p.oints; (b) pre.operati.onal 
data sh.owing existing gr.ound':water . quality; and (c) a gr.oUJ1d-water SAP. The 
pr.ovisi.o~ .of 5e<:ti.on 4, which first t.o.ok effect in 1990, ate relevant and appr.opriate f.or 
the selected remedial action at the C"'746"'K Sanitary Landfill, which cl.osed in 1982. 
M.oreover, the . p!,.ovisi.ons .of Secti.on 4 have and will c.ontinl.le t.o be c.omplied with 
thr.ough the RFI W.orkplan, interim cQrrective measures at the SWMUj and __ the 
semiannual reporting .on the unit that the DOE pr.ovides t.o the KDEP and the EPA. 
l)cx:umentati.oI\.on these activities may be obtained thr.ough the Administrative Record 
f.or the Cleanup of the PGDP j 175 Freed.om Boulevard, Kevil, Kentucky 42053, (502) 
462-'"2550. 

2.10.5.5 Design requirements for ground-water :rponJtoring systems 

Section 5 of 401 KA.R. _48:300 c.ontains design requirements for grOlIDd-water 
monitoring systems. Secti.on 5 requires a referen~ or background weIland at least three 
monitoring wells at a point hydraulically dOWI1.gradiertt· fr.om where the waste was 
disposed. Like Section 4, Secti.on 5 of the regulati.on also is relevant and appropriate, 
and documentation on the ground-water m.onit.oring pr.ogram at the C.:746-K SaIlitary 
Landfill can be obtained thr()ugh the AR. 

2.10.5.6 Monitoring well construction 

Gr.ound-water Ill.onitOring well construction requiremer:t~ .oJ 401 KA.R 48:300§ 6 are 
relevant and appropriate requirements under the CERCLA because a gr.ound-water 
monit.oring well will be installed as part of the rt;!mlOOial acti.on. The well, tentatively 
planned as MW 303A, will be used t.o determine whether any c.ontaminants fr.om 
SWMU 8 are entering the Terrace Gravel. Monit.oring Well 303A. will become part of the 
existing ground-water monitoring program discussed more fully in Section 2.9 of 
this ROD. . . 

The foll.owing is a discussi.on of each legally applicable requirement of 401 Ki\.R. 
48:300 § 6. 

• Precauti.ons must be taken during the drilling and c.onstruction of the 
m.onitoring well to avoid introducing contaminants irlto the borehole. Only 
potable water will be used in drilling the well and drilling muds will not be 
used [401 KA.R. 46:300 § 6(1)]. 

• All equipment to be placed int.o the boring will be decontaminated priot to 
use at the site [401 KA.R. 48:300 § 6(2)]. 

• M.onit.oring wells must be cased t.o maintain the integrity of the monitoring 
well borehole; have a Inirrimum diameter of four inches, unless otherWiSe 
approved by theKDEI>; have scr~ns and appropriate gravel or sand 
packing; protrude at le(lst one fo.ot above the ground; be f.our inches sInaller 
than the outside diameter of the drill hole; produce an annular space above 
the sampling depth that is sealed t.o prevent contaminati.on of satll.ples and 
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the ground water; and if the casing is plastic, be threaded and gasket sealed, 
unless otherwise approved by the KDEP [401 K.A.R. 48:300 § 6(3»). 

• The monitoring well casing must be enclosed in a protective cover that: (1) 
includes a protective barrier; (2) is installed into firm tock; (3) is grouted and 
placed with a cement collar below the frost line; (4) is numbered and painted 
in a highly visible color; (5) protrudes at least one inch higher above grade 
than the monitoring well casing; (6) has a locked cap; and (7) is made of steel 
or any other material of equivalent strength [401 K.A.R. 48:300 § 6(4)). 

- -

• The monitoring well must have a concrete pad extending two feet (lJ"oUJ.1d the 
well anci be sloped away from the well [401 K.A.R. 48:300 § 6(5)]. 

2.10.5.7 Ort-site activities 

On-site excavation activities may produce airborne· pollutants. PartiCulate eIJUSS~on 
levels from earth-moving and site-grading activities are not expected to exceed· Kentucky 
Division of Air Quality regulations for fugitive. dust emissions~ found· in; 401 __ K.A.R. 
63:010. The folloWing provisions of this regulation are applicable under the CERCLA. 

A requirement of 401 KA.R. 63:010 § 3 is that. reasonable precautions be taken to 
prevent particulate matter. from becoming airborne. Such precautions include the use of 
water or chemicals, if possible, and/or placement of asphalt or concrete on roads and 
material stockpiles to control dust [401 KA.R. 63:010 § 3(1)(b)]. Visible fugitive dust 
must not be discharged beyond the property line where the dust originated [401 K.A.R. 
63:010 § 3(2)]. Additionally, all open-bodied trucks that operate outside the property 
boundary and that may emit materials that could be airborne must be covered [401 
K.i\.R. 63:010 § 4(1)]. 

2.10.5.8 Deed notice 

As part of the remedial action for SWMU 8, the DOE will file a notice and deed 
restrictions with McCracken County, Kentucky, authorities to restrict the uses of the 
property and to let prospective purchasers and others know that the property was used 
for wCl$te disposal activities. -

In so doing, the DOE will be c<?mplyirtg with401K.A.R 48:170 § 3(5) which requires the 
filing onlyof the deed notice. The regulation, which first took effect in 1990; is relevant 
and appropriate for the action being taken at the landfill, which closed in 1982. 

2.10.5.9 Hazardous waste determination 

Soils excavated during the constru~on of the selected remedy are expected to be laid 
actossthe base of the landfill and seeded or used as on-site backfill Inatertalso as not 
to invoke any land disposal or storage concerns [55 Fed. Reg. 8759 (March 8, 1990)). 
However, in the unlikely event that any excavated soil is to be transported beyond 
SWM{j 8 boundaries, a deterqrination of whether the soil is hazardous will be made 
pursuant to 40 C.F.R. § 262.11 and 401 J<.A.R. 32:010 § 2. H the soU to be transported 
is determined to be hazard()us, RCRA Subtitle C and analogous state requirements for 
the management of hazardous waste would be complied with as applicable 
requiremen~ under the CERCLA 

54 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.1().S.10 Radioactive waste determination 

Pursuant to DOE Order 5820.2A, in the unlikely event any soil is transported beyond 
SWMU 8 boundaries, the soil would be tested to determine if it is radioactive. The DOE 
Order 5820.2A establishes internal policies, guidelines, and requirements under which 
the POE manages its radioactive and mixed (hazardous and radioactive) waste. 
Subsequent management of radioactive soil would be _ccmducted in accordance with the 
DOE order and the Land Disposal Restriction (LDR) Federal Facility Compliance 
Agreement (FFCA) entered into between the DOE and the EPA Region IV June 30, 1992. 
Sub~equent management of mixed waste would be conducted in accordance with the 
DOE Order, the LDR-FFCA, Subtitle C of RCRA, and K.R.S. Chapter 224, subchapter 
46. The Order ensures that radioa,ctive and mixed wastes arexnanaged in a IIlanher 
which assures the health and safety of the public, the DOE and its contractor 
employees, and the environment. The Order requires that external exposures to 
radioactive material released into surface water, ground water, soil, plants, and animals 
do not result in an effective dose equivalent which exceeds 25 mreII1/yr to any ~ 
of the public. As an internal orcler, it is TBC information under the CERCLA. 

2.10.5.11 Construction along streams 

Construction materials used in or along either Bayou Creek or the unnamed tributary will 
be stable and inert, free from pollutants and floatable objects, and meet all appropriate 
engineering standards, pursuant to 401 K.A.R. 4:060 § 7. The regulation is an applicable 
requirement under the CERCLA. The action-specific ARARs and TBC information for 
the selected remedial action are contained in Table 2-5. 

2.10.6 Applicable or Releval\t and Appropriate Requirements and To Be 
Considered Information for Solid Waste Management Units 100, 130 
through 134, and 136 

Under the CERCLA guidance document, ARARs Q's & A's, EPA Office of Solid Waste 
and Emergency Response, 9234.2-01FS, May 1989, an ARARs compliance evaluation is 
not required for a no action decision because the site already is protective of human 
health and the environment. Thus, anARARs analysis for SWMUs 130 through 134 and 
136 is not provided because the SWMUs alreaclY are protective of human health and the 
environment. 

Tables 2-6 and 2-7, respectively, contam the chemical- and action-specific ARARs and 
TBC information for SWMU 100, which has as its selected remedial action, the 
continuation of controls. There are no location-specific ARARs for SWMU 100. The 
continuation of controls at SWMU 100 would meet all chemical- and action-specific 
ARAl's. 

2.11 COST EFFECTIVENESS 

The preferred alternative will provide overall effectiveness in reducing the potential for 
exposure by li.n'tj.ting future land use at the site and limiting exposure to landfill leachate 
by covering visible seeps with riprap. This preferred remedial action represents the least 
expensive remedial alternative evaluated that achieves all remedial action objectives. 
Selection of this remedy provides the greatest cost effict~ncy for the DOE. 
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Table 2-5. Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Information 
at Solid Waste ManagementUrtit 8 of Waste Area Group 7 

Kentucky 
ActionS Requirements Prerequisites Federal Citation Citation 

401 K.A.R. 
SWMU corrective , Protect human health and the Release of hazardous waste or 40 C.F.R § 34:060 § 12 
action I environment. constituents from a SWMU , 264.101 

, 

- Applicable. 
I 

I I 
I 

Environmental Meet minimum requirements for .the 
, 

Any solid waste site or facility . 47:030 §§ 2, 3, and 7 
performance protection of the environment. - Applicable. through 14 
standards I 

Ground-water Implement .practices to ensure protection Waste-handHng .activities 5:037 § 3(7) 
protection of ground water. which have the potential to 

I alter ground-water , 
I , 

, characteristics 
: - Applicable. However, I 
substantive requirements are , 

incorporated into the 
CERCLA~ RCRA, and , 

, 

Kentucky hazardous waste 
management programs, and the 

I PGDPGPPP. 
) 

I 

I 

I 
I 
I 

I 
I 

I 
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Table 2";5. Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered In·formation 
at Solid Waste Management UnitS of Waste Area Group 7 (Continued), 

, I , Kentucky 
, 

I Actions 'Requirements Prerequisites 
i 

Federal: Citation Citation 
401 K.A.R. , 

Ground~water A ground-water monitoring plan must Ownership or operation of a 
, 

48:300§4 , 

monitoring plan include ' solidi waste site or facility 
· - Relevant and Appropriate. 

• The number, location, and depth · (Note: Compliance with this 48:300 § 4(1} 
of proposedl monitoring points; . I ARAR 'has already been 

· achieved through ,prior , 

• Preoperational data showing submittals.) 48:300 § 4(2) 
existing ground:..water quality; , 

and 
, I 48:300 § 4(3} 

• A grotmd;'water sampling and I , 

I analysis plan. I 

I 
, 

, 

Design The ground-water quality monitoring Ownership or operation of a I 48:300 § 5 , 
I requirements for 

I 
system must consist of solid waste site or facility 

ground-water - Relevant and Appropriate. , 

monitoring system • At least one reference or 
, 48:300 §5(1} 

, 

background monitoring well; and 
, 

I 

• At least three downgradient 48:300 §5(2) 
I 

, 

I 
monitoring· wells. I 

, 

Ground-water : Monitoring well must be constructed with Ownership or operation of a 48:3001§6 
monitoring well solid waste site or facility 
cOnstruction ., Precautions to avoid introducing -Relevant and Appropriate. 

contaminants into the borehole; 48:300 § 6(1) 

• Potable water; and: 
I 48:300 §6(1) 

• Decontaminated equipment. i 

48:300 § 6(2) 

I 

I , 
I 

I 

i 
, 

I 
I I 

: I 
i 
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Table 2-5. Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Information 
at Solid Waste Management Unit 8 of Waste Area Group 7 (Continued) 

Kentucky 
Actions . Requirements Prerequisites Federal Citation . I Citation 

401.K.A.R. 
Ground-water Monitoring well casing must ' 48:300 § 6(3) 
monitoring well 
cOnstruction 0 Maintain .the integrity of the 48:300 § 6(3)(a) 
(continued) monitoring well borehole; " 

• Have a minimum diameter of 4 48:300 § 6(3)(b) 
inches; ,. 

• Have screens and appropriate I 48:300 § 6(3)(c) 
gravel or sand packing; 

• Protrude at1east one foot above I 48:300 §6(3)(d~ 
the ground; 

• Be 4 inches smaller than the 48:300 § 6(3)(e) 
outside diameter of the drill hole; I 

1 

Produce an annular space above 
, 

48:300 § 6(3)(f) • 
the sampling. depth to prevent 
contamination of samples and the 1 : 

ground water; and 

• Be threaded and gasket sealed (if 48:300 § 6(3)(g) 
plastic). 

1 , 

i 
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Table 2-5. Action-Specific Applicable or Relevant and Appropriate Requirements and To Be ·Considered Information 
at Solid Waste Management Unit 8 of Waste Area Group 7 (Continued) 

Federal Citation t Kentucky 
Actions Requirements Prerequisites Citation 

! 401 K.A.R. 
Ground:"water Monitoring welli casing muSt be enclosed in : 48:300 § 6(4) 
monitoring well a protective cover that 

I i 

construction 
I 

, 

(continued) • Includes a protective barrier; I ' 48:300 § 6(4)(a) 
, 

i ! 
48:300§ 6(4)(b) ! • Is installed into firm rock; 

'I Is grouted and ,placed with a 48:300 §6(4)(c» • I 
I cement collar below the frost line; I , 

I 

.' Is numbered and painted in a I 48:300 § 6(4)(d) 
highly visible color; 

• Protrudes at least one inch higher I 48:300 § 6(4)(e) 
above the monitoring well casing; I 

I 
I 

• Has a locked cap; and 48:300 § 6(4)(f) 

• Is made of steel or a material of 
i 

48:300 § 6( 4)(g) 
equiv~lent strength. 

I 

The monitoring well must have a concrete 48:300 § 6(5) 
I pad extending two feet around the well i 

and be sloped away from thewell. ! 
I 

, 

, 

I 

I 

I 

, 
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Table 2-5, Action-Specific Applicable or Relevant and' Appropriate Requirements and 1'0 Be Considered Information 
a t S rd W t M t U 't 8 f W At G 7 (C r d) 01 as e anagemen m 0 aste . ea roup· on mue 

: Kentucky , 

, Actions I Requirements Prerequisites Federal Citation Citation ! 

401 K.A;R. 
On-site activities Precaution must betaken to prevent 63:010 I 

I 
particulate matter ·from becoming 

, 

I 
, 

airborne. I 

! 
Such precautions may include: 

I 

• Using water or achemkal to control i 
I 

dust; 
! i 

• Placing asphalt or concrete on roads 
and material stockpiles to control 
dust; , 

I • Ensuring that no visible fugitive i I I I ! dust is emitted 'beyond the property I , 
! line; and 

I 

I 

• Ensuring that all open-bodied trucks 
, are covered if any materials in the , 

truck could become airborne. , , 
I , I 

Hazardous waste A hazardous waste determination must be Generation of waste 40 C.F.R§ 262.11 32:010.§2 
, 

determination made for excavated soil being transported, - Applicable. 
beyond SWMU boundaries. If the soil' is 
determined to be hazardous, other RCRA I 

SubtitleC requirements would be I 
I 

applicable. 
I 

I 
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Table 2-5. Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Information 
at Solid Waste Management Unit 8 of Waste Area Group 7 (Continued~ 

I Kentucky 
Actions Requirements Prerequisites Federal Citation I Citation , 

I 401 K.A.R. 
Radioactive A radioactive waste determination Generation of waste: 42 U.S.c.A. §§ i K.R.S. Chapter 
waste determination must be made for excavated soil being RCRA - Applicable; 6921 through 224, subchapter 46 

I transportedheyond SWMU boundaries. K.R.S. 224 - Applicable; 6939(e); OOE 
Hthe soil is determined to be OOEOrder 5820.2A- TBC; I Order 5820.2A I 

, 

radioactive, or contain mixed waste, and' LDR-FFCA- TBC. 
I 

,LDR-FFCA 
, 

the soil will be managed according to 
I , 

appropriate standards. 
, 

! 

Construction along Construction materials used in or along Use6f construction I 4:060'§ 7 
streams either Bayou Creek or the unnamed materials in stream 

, 

I tributary must be stable and inert, ·free construction projects , 

from pollutants and floatable objects, - Applicable. , 

and' must meet aU appropriate 
engineering . standards. 

Deed notice and Provide notice to prospective Implementation of the 34:070 § 10(2) 
I 

I restrictions purchasers of the property that waste remedial action - Relevant 
is buried on site. Restrict uses of the , and appropriate. , , 

property !!othat the landfill' cap and I 

I 

I riprap along the stream banks are not I 
I disturbed. 

Pursuant to the CERCLA, the ReRA is. listed as an ARAR in this ROD. This in no way limits or negates .the Commonwealth of Kentucky~s 
hazardous waste management authority pursuant to K.R.S. Chapter224, subchapter 46. 
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Table 2-6. Applicable or Relevant and Appropriate Requirements and To Be Considered Information 

for Solid Waste Management Unit 100 of Waste Area Group 1 

Kentucky 
ContaminantlMedium Requirements Prerequisites Federal Citation 

Citation 401 K.A.R. 
CHEMICAL-SPECIFIC 

Radionuclides - all General public must not receive an Exposure of the general· public I DOE Order 
exposure ,pathways effective dose equivalent greater from any source of radiation ' 5400.5 

than 100 mrem!yri or 5 mrem/yrto exposure at a DOE facility I 

any organ from all exposure modes. - TBe on a facility-wide basis. , 

All releases of radioactive Release of radioactive material OOEOrder 
material must be ALARA. from DOE activities - TBC. 5400.5 

Emissions from DOE facilities Emissions of radionuclides.other 40 c.P.R. §61.92 
shall not cause members of the than radon from DOE' ,facilities 
public to receive, in any year, an - Applicable ona facility-wide 
effective dose equivalent greater basis. 
than [0 mrem/yr. 

'LOCATION·SPECIFIC 
None 

ACIlON-SPECIFIC 
SWMU corrective action Protect human health and the I Release of hazardous waste or 40 c.P.R. § 34:060 §12 

i 
environment. I constituents from a SWMU 264.101 

I l - Applicable. 

-
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Table 2-7. Action-Specific Applicable or Relevalltand Appropriate Requirements 

for Solid Waste Management Units 130 .through 134 and 136 of Waste Area Groups 1: and 7 

I I Kentucky , 

!Federal Citation 
I , 
I Actions Requirements Prerequisites Citation I 
I 

401 K.A.R. , I 

I SWMU corrective. 
I 

Protect human health and the Release of hazardous waste or 140 C.F.R. § 34:060§12 
action , environment. constituents from a SWMU .264.10] 

I - Applicable. 
I 

Pursuant to the CERCLA, the RCRA is listed as an AAARinthis ROD. This in noway limits or negates the Commonwealth of 
Kentucky's RCRA authority at the site; 
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2.12 tJTItIZATfON OF PERMANENT SOLUTIONS AND ALTERNATIVE 
TREATMENT TECHNOLOGIES 

The objectives for this remedial action are to limit exposure to the landfill leachate by 
covering visible seep locations with riprap, limiting future land use, and preventing 
destruction of current containment measures (i.e., the existing landfill cap) by placing a 
deed notice and restrictions on the property. The effectiveness of the remedial action 
will be assessed through ground-water and surface-water monitoring. Implementing this 
remedial action is intended to be the final action taken at this site, as it provides an 
acceptable level of protection from potential exposure to contaminants present in the 
landfill leachate. Sh()uld monitoring conducted at this site indicate an unacceptable risk 
to human health or environment in the future, implementing additional remedial actions 
will be assessed. 

2.13 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT 

The CERCLAstatutory preference for treatment is not adhered to by the selected 
relJ.l.edial action because treatment of the leachate was not deeme<i necessary or cost 
effective. This action does satisfy the statutory requirement for protection of human 
health and the environment. 

2.14 DOCUMENTATION OF SIGNIFICANT CHANGES 

No significant changes were made. 
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3.1 RESPONSIVENESS SUMMARY INTRODUCTION 

This resp~IlSiveness summary has been prepared to meet the requirements of Sections 
113(k)(2)(B)(iv) and 117(b) of the CERCLA,. as amended by the Superfund 
Amen.dments and Reauthorization Act of 1986 (SARA). These CERCLA provisions 
require the DOE, as "lead agency," to' respond "to each of the significant Comments, 
criticisms, and new data submitted in written or oral presentations" on the WAGs 1 and 
7 PRAP. 

The DOE has gather~ information on the types and extent of contamination found, 
evaluated remedial measures, and recomtnended remedial actions that will minimize 
direct contact- with contaminated soil and mitigate migration of contaminants through 
surface and ground wate!,. As part of the remedial action process, a Notice of 
Availability regarding the PRAP was published in The Paducah Sun, a major regional 
newspaper of general circulation. The Proposgti Remedial Action Plan for Waste Area Groups 
1 and 7 at t~ Padw;ah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/OR/06-
1428&:02, Wa.s released to the general public June 24, 1996.' This document was made 
available. to thepllblic at the EllVironmentallnformation. Center in the Westl<entucky 
Technology Park in Kevil, Kentucky, and at the Paducah Public Library. A 45-day 
public cQInment periQ<i 1>egan June 25,1996, and continued through August 9, 1996. The 
PRAP also. contained information which provided the opportunity for a public meeting 
to be !t~<:!, i(tequested. Specific groups which r~ived indiyidual copies of the WAGs 1 
and 7 PRAP included the local PGDP Neighborhood Council, the Natural Resource 
Trustee~, the SSA,J3, ~d the PGDP Environmental Advisory Committee. 

III response to comments from the public, the EPA, and the Commonwealth of Kentucky, 
changes were made to the PRAP. The revised PRAP (Proposed .Remedial Action Plan for 
Waste Area Groups 1 and 7 at the Paducah GaSeous Diffusion Plant, Paducah, Kentucky, 
DOE/OR/06-1428&D4) was issued to the public after' a Notice of Availability 
announcing the 45-day public review period was published in The . Paducah Sun 
December ~,.1996. During the public comment period (December 23; 1996, through 
February 5, 1997), the PRAP ~as. made available for public review at th.e Paducah 
Public LibratyCl!id the off-site. DOE Envirorunental Infonnation Center located in the 
West Kentucky Technology Parkin Kevil, Kentucky. The review period was extended 30 
days toM~m 7,1997, due to public request. Specific groups which received individual 
copies of the PRAP include<:ithe local PGDP Neighborhood Council, Natural Resource 
Trustees, the SSAB, and the PGDP Environmental Advisory Committee. 

3.2 COMMUNITY PREFERENCESIINTEGRATION OF COMMENTS 

Public participation in the CERCLA process is required by the SARA. Comments 
received from the public are considered in the selection of the remedial action for the 
site. The responsiveness sUII\llla.i'Y serves two purposes: (1) to provide the DOE with 
information about the community preferences and concerns regarding the remedial 
alterilatives, and (2) to show meJIlbers of the commurtity how their comments Were 
incorporateQ. . into th~ decision~making process. The following are comments received 
from th~ public ()n th.e WAGs 1 and 7 PRAP during the public conunent periods. The 
first COmment- and resportse refers to the first PRAP and the remaining comments and 
responses refer to the second PRAP. 
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Comment: 1 wish to comment on the proposed remedial action plan for SWMU 8. 
The alternatives listed do show some promise, but I wish there was a 
more substantial solution. I understand that funds are ijrnited for this 
project. I think Alternative 3, the leachate collection system would be the 
most reliable long term solution. I understand the cost is higher than the 
proposed Alternative 5 wetland treatment system at half the cost. I have 
concerns the wetland treatment system will not work. The fad that the 
wetland is to be evaluated over a two-year period suggests doubt of its 
effectiveness. It's a 3.5 milli(m dollar bet which translCited [into] still 
higher costs if the problem is not solved. I believe that removing the source 
of the contamination is the only solution. 

Response: In response to this comment, informal public cOIllffients, and comments 
from the EPA and KDEP, the proposed alternative Was reevaluated and 
<;hanged to the current proposed alternative. Risks .tohuman health- and 
uncertainties in performance of the -wetland ·alternative:.were evalu.ated, 
and it was determined. that costs - for'iInpl~~ntationand wete not 
commensurate with the ri$ks posed at the site. Based upon this same 
l,"ationale, invasive technologies (i.e., excavation) also were screened from 
f1.ni:heJ: consideration. The cUrtertt remedy was selected based upon its 
ability to maintain overall protection of. human health and the 
envirOnment; comply with ARARs, pose no additional risks to the 
cOlI\II\unity, and provide cost-effectiveness in remedy selection. 

Comment: Is it possible for certain members of the public to be added toa mailing 
li~t to receive dOcUments pub&hed by the United States Department of 
Energy? This will further facilitate the public participation process. 

Response: The DOE publishes a Notice· of Availability for documents available for 
public review. and notices of pu.bijc meetings. for PRAPs in The Paducah 
Sun. The DOE also provides 45-day public comment period which 
provides cjtizens time to review each FS and PRAP. Additionally, all 
reports which document the remedial action process are available to the 
publi<: in the AR located in the Jacops T~cal Center at 175 Freedom 
Boulevard, Kevil, Kentucl<y~ The telephone nwnber for the AR is (502) 
462-2550 and the fjicsimil~ number is (502) 462-2551. The DOE also has 
established a SSAB to keep the _ public involved in the decision-making 
process at the PGDP. In·addition to the~ mechanismS,· the DOE will 
strive in. futu,re document releaSes to ensure public notice is sufficient. to 
ptoVide ample review time. However, due to cost and concerns that DOE 
would not be treating all members of the public equally if DOE were to 
~lectively distribute the documents, including to members of the public 
on a DOE mailing list, this is not the practice of DOE at this time. 

Commen,t: The public is extremely concerned about the leachate from the landfill. We 
~on't agree that alloWing this leaching to continue complies with 
CERCLA. It is an uncontrolled release that is prohibited by CERCLA. 
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Response: The CERCLA does not prohibit uncontrolled releases when they meet 
CWA requirements and are not harming the environment [42 V.S.C.A. § 
9621(b)(1), (d)(l), and (d)(2)(A)(ii)]. The EPA and the KDEP have 
agreed that a limited action would meet all CERCLA and CW A 
requirements because landfill discharges are not harm!ng Bayou Creek or 
the unnamed tributary or violating ARARs. Also, the creek and ground 
water in the vicinity of the landfill will continue to be monitored with the 
results reported to the KDEP. Thj.s process will e]1Sure that further action 
would be evaluated if the landfill began releasing Significant new 
discharges. 

Comment: There are organics, metals, and radionuclides in the leachate. These 
contaminants are entering the creek a.ncl traveling to the river. This must 
be having a negative,long-term, cumulative:irripa~t on the' Wildlife in and 
aroUnd the creek and those humans utilizing the water from the river 
downstream. It is these cumulative effects· from. 'all, of the discharges at 
the plant, including air, water,land; and waste storage, ·whiclt pose the 
most senollS r:isk to human health and the environment. Yet, it is those 
cumulative effects from the entire situation at the site which has never 
been given a hard look by the agency. 

Response: The WAGs 1 and 7 investigation indicates that risks associated with 
SWMU 8 (the C-746-K Sanitary Landfill) in the creeks are not present 
above unacceptable levels. Additionally, the screening ecological risk 
assessme:nt i,ndi~ates that there are minimal impacts to ecological 
receptors in the creeks. The KOOW also has indicated that the landfill is 
having no adverse impacts on the creeks. Cumulative impacts will be 
evaluated thoroughly on a site-wide basis after completion of individual 
SWM'U investigations. The sitewide approach for addressing cumulative 
risks has been approved by the EPA and KDEP. Finally, as discussed in 
the previous comment response, the creek and ground water in the 
vicinity of the landfill will continue to be monitored with the results 
reported to the KDEP. This process will ensure that further action would 
be evaluated if the landfill began releasing significant new d~argE:!s. 

Comment: CQmm.erciallanclfills now have to install leachate collection·systems. this 
leachate is then. teinoved and treated; While not perfect and without 
problems, this system is preferable· to allowing the contalmnants into the 
environment uncontrolle<i. 

Response: The landfill was closed before leachate control systems became 
mandatory for landfills. Additionally, the RI and FS indicate that the 
risks associated with the lanclfiU leachate do not warrant a remedial 
altE:!rnative such as a leachate collection system. A limited action will 
meet the CERCLA's requirements, which include being protective of 
hwnan health and the environment. 
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Comment: The no action alternative for the other sites (in addition to SWMlJ 8) in 
the proposal is questionable. These areas ne~d to be blo<:ked off from the 
public, and runoff from the area needs to be controlled. The five-year 
reView is too long of a period for reviewing the environmental effects of 
such uncontrolled releases of contaminants. Th~r~ neecls to be ongoing 
review, including attempts to find out what is in the landfill which is 
causing radionuclides, organics, and metals to be released uncontrolled 
into the environment. 

Response: With the exception of sWMO 38, which has been deferred until the unit 
ceases operation, and the KOW SWMUs, for which the DOD has agreed 
to accept responsibility, th~ remaining SWMlJs witllID WAGs 1 and 7 do 
not pre~nt an unacceptaple risk. The DOE, KDEP, and EPA have agr~ 
that risk levels present at these units reqUire no additional action. With 
regard to .the landfill, as stated previously/surface-water and '·ground
water .monitoring will continue" over ,the· next 30 years:andbeyond' if 
necessary, to ensureprotec:tion ofhUIIlMhealth and the environment:· 

Comment: The risk assessments which purportedly were done in conjunction with 
this proposal should be issued to the public in draft f()rm and su,bjected 
to public view. Why should the public accept conc1usionary statements in 
a summary that there is no unacceptable-risk? Show us your calculations 
and let us comment on them. . 

Response: The baseline risk assessment for WAGs 1 and 7 ~asperformed in 
accordance with KDEP and EPA Region 4 guidance. The DOE presents 
the results of the baseline risk assessment in the Resource Conservation and 
Recovery Act Facility Inve§tigation/Rmzedial Investigation Report for Waste 
Area Groups 1 and 7 at the Paducah Gaseous Diffusion Plant, Paducah 
Kentucky, DOE/OR/07-1404&D2. Further, risk management decisions 
and . a summary of the baseline risk assessment areiItc1u,ded in the 
Feasibility Study for Waste Area Groups 1 and 7 and Kentucky Ordnance 
Works Solid Waste Management Units 94, 9?,. ilnd .157 at the Paducah 
Gaseous Diffusion Plant, Paducah, Kentucky, DOE/OR/06-1416&D2. The 
public has access to these documents through the AR and the Paducah 
Publi<;: Library. 

Comment: Exactly how can doing next to nothing cost $400,OOO? What-exactly is 
that money being spent on? . What accounts is the money' being-drawn 
from, and how does the money match up With the requests submitted in 
the outyear budget requests when made for these WAG'$. 

Response: The limited action being taken through the ROD will l>e in place over the 
next 30 years and the $400,000 teflectsthat fact. The $400,000 is the 
total cost of the project,. which includes installing rip-rap, posting 
warning signs, placing a deed notice and restrictions on the landfill 
property, and maintai.rtIDg the landfill over the 30-year time frame. 
Additionally, two existing wells will be a!>andoned and replaced with a 
new well to the base of the terrace gravel. The new w~ll will provide more 
information about whether SWMU 8 i'$ contaqrinating ground water 
beneath the unit. The money for this action is coming from a line item 
account in the DOE Paducah budget. 
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- - - _. - - -. -.- - - - - ,- - -
~DgD' a Legend 
Repor-t: BARBA _~Progress/Complete 
Proo )·ec,t: WAC31_7 WAGs :l & 7 - JANUARY SCHEDULE 'c=J=P 1 anned· 
T:1me Now: o i:FEese 
Oata: 11'FEBge 

T1me~CA~ '" 0:;.. 2~;" 37 Sort Kev: <2 id 

1997 1998 
Activity Description Start Finish Our bCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEp· OCT 

I tHm ~now 
!010406N460 ISSUE 02 ROD TO EPA/KOWM ·FOR APPROVAL a02SEP97 0 
'010406N470 EPA/KOWM REVIEW 02 ROD a03SEP97 a050EC97 94 
010406N472 INCORPORATE EPA/KOWM, COMMENTS ON 02 ROO aOBOEC97 17FEB9B 72 

. 1010406N474 TRANSMIT COMMENT RESPONSE SUMMARY TO a09JAN9B 0 , 
I EPA/KOWM 

" 

. , 
, 101040liN476 COMMENT, RESOLUTION MEETING WITH EPA!KOWM 01FEB9B 0 l . , 

" 

, ·010406N47B RCRA CERHFICATION'MEETING WHH DOE 2BFEB9B .2BFEB9B 1 , 

I i 010406N4Bl ISSUE 03 ROO FOR APPROVAL 17FEB9B 0 (). 

I • 01 0406N4B2 EPA/KOWM REVIEW AND APPROVE 03 ROD lBFEB9B 04APR9B 46 I. 

'010406N490 DOE RECEIVE EPA/KOWM APPROVAL OF 03 ROO: 04APR9B 0 6 , I 

I 
0101l06NII99 RECORD OF OECISION'SIGNATURE BY DOE 07APR9B lBAPR9B 12 : DI II I 
0101l06N699 ISSUE SIGNED RECORD· OF ,DECISION TO 21APR9B 0 

• I fl . ! 
I 

EPA/KOWM ! • t: 010406N700 EPA/KOWM.REVIEW SIGNED ROO 22APR9B 07MAY9B 16 I P.· 
0101l06N799 EPA/KOWM RETURN SIGNED RECORD OF OBMAY9B 0 ' I fl 

OECSIONS ' , 
, I , 

fl 010406NBOO KOWM CONCUR ON ROD 23MAY9B 0 I ! 
I' , I , 

07.10.01.01.04.04 I I I , i 

!punVE/LLANCE /.O&N I I 

01011060700 SURVEILLANCE / OSM FY95 aOl0CT94 a30SEP95 365 I' I I' I, , 

I 

: , . I II . , 
I " 

I 

0104060703· SURVEILLANCE / .OSM FY96 aOl0CT95 a30SEP96 366 I , 
I I 

0104060704 SURVEILLANCE / OSM FY97 aOl0CT96 a30SEP97 365 , i , I 

0104060705 SURVEILLANCE I OSM aOl0CT96 a310CT96 31 I I 
, 

! I I 
0104060710 SURVEILLANCE / ·OSM aOl0CT96 a31MAR97 lB2 I 

, I 

0104060715 SURVEILLANCE / OSM aQ1NOV96 a31DEC96 61 I I! I ., 

I 
I 

0104060720 SURVEILLANCE / OSM aOl0EC96 a31DEC96 31 
, , 
I 0104060725 SURVEI~LANCE / OSM a01JAN97 a31JAN97 31 I 
I 

0104060730 SURVEILLANCE / DSM a01FEB97 a30MAR97 5B , I 
I , I 

, I , I 

07. JO.Ol.0J. JO.OJ II I I 

'fEIlED/AL DES/GN I I 

Dl00406ROOO REMEDIAL DESIGN alBFEB97 a29JUL97 162 I .. , I 
010406ROOl RD SCOPING/SCHEDULE alBFEB97 a12MAR97 23 ' . , , 

I 
010406R300 PREPARE REMEDIAL DESIGN a03MAR97 a01APR97 30 
010406R329 ISSUE :DRAFT REMEDIAL DESIGN TO ,DOE (DO) a02APR97 0 I 
010406R350 ODE REVIEW ·ORAF,T REMEDIAL DESIGN a03APR97aOBAPR97 6 
ID10406R351 DOCUMENT REVISION a09APR97 allAPR97 3 
010406R360 CONSOLIDATION S RESOLUTION ,DRAFT RD a09APR97.al0APR97 2 

COMMENTS 
I 

.. 01 0406R370 DRAFT> REMEOl'AL DESIGN: .COMMENTS RESOLVED al0APR97 0 i , I 
Dl0406R3BO' INCORPORATE DRAFT REMEDIAL DESIGN all APR97 a 11 APR97 1 

.1 
I ! ,. 

: 
COMMENTS I , 

! 
'010406R399 ISSUE DRAFT REMEDIAL DESIGN TO EPA/KOWM a 16APR97 0 , 

(01) 



- - - _. - - - - - - - - - -
page: 9 ILegend' 
~ego"'t.: BARBA _-Progress/Complete 
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APPENDIX B 

Letter from the Division of Water 
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JAMES E. BICKFORD 
S\i<:"~ TAK'I' 

PAUL E. PATTON 
Gc.wcnNUR . 

COMMONWE:.ALTH OF KENTUCK.Y 

NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 
DEPARTMENT FOR ENVIRONMENTAL PROTECTION 

Jimmie C. Hodges, Site Manager 
Paducah Site Office 

FHANI:.f.ORT OFFIC( PARK 

14 RllLLV RD 
F~ANKfORT KY 40601 

September 1~, 1996 

united States Department of Energy 
P.O. Box 1410 
Paducah, Kentucky 4200t 

Dear Mr. Hodges: 

Re: C-746-K r..andfill 
KPDES Permit No.: KYOOO~049 

Paducah Gaseous Diffusion Plant 
Padu:cah, McCradcen County 

The UK-Federal Facilit.ies Oversight Uni~ of the Division of Waste Management, the 
US Department of Energy and Water Quality and. Field Operations Branches of the Division 
of Water have had several discussions regarding the 1992 Division of Water Notice of 
Violation for unpermitted discharge and iron stCiining from the referenced facility. To 
date the current monitoring program has not revealed an adverse impact on either Big 
Bayou Creek or the UIlriamed tributary as a result ofthie seepage from the landfill. 
Therefore, it is the consensus of the aforementioned parties that the currelit monitoring . 

. program should be continued in lieu of the installation of treatment. However, should 
the monitoring program reveal at a future date degradation of either B.tream' B water 
quality then additional actions may be necessary. 

should yOu have any queacions concerning this mat~er, please contact mc at (502) 
564-2225, extension 472. 

LJS: js 

c: Division of Water Yiles 
Paducah Regional Office 
Tuss Taylor 

P,."tt..", ,~ ••••• 't. ...... ""~.", ... ".,,;. 

r,.t r·,.· .... ,,-.............. ~.' •. -.. . .. -
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APPENDIX C 

Solid Waste Management Unit 100 
Exposure Assessment 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EVALUAtION OF EXPOSURE AT SOLID WASTE MANAGEMENT UNIT 100 

Solid Waste Management Unit (SWMU) 100 (the Fire Training Area) is located within 
the Paducah Gaseous Diffusion Plant's (PGDP's) perimeter security fence which is 
identified in the Site Management Plan, Paducah Gaseous Diffusion Plant, Paducah, 
Kentucky, DOE/OR/07-1207&D3, (SMP) as a secured industrial area. Consequently, it 
is appropriate to evaluate risks to current and future industrial workers based on the 
amount of time they actually would be in contact with contaminated media at SWMU 
100 (i.e., surface water and sediments). 

Default exposure assumptions for an industrial worker assume contact with 
contaminated media for 250 days/yr for 25 years as documented in a United States 
Environmental Protection Agency (EPA) dOC1.IDlent, Supplemental Guidance to RAGS: 
Region 4 Bulletins, Human Health Risk Assessment. Actual exposures to turtent industrial 
workers at SWMU 100 are significantly less. Actual exposures at the unit are due to 
grass mowing, weed-eating, ground-water sampling, and routine inspections according 
to information provided by Lockheed Martin Energy Systems, Inc. While each activity 
likely is performed by a different individual, all activities combined only account for 
approximately 10 hours of exposure for the entire year. To be conServative, 2 days/yr 
were used as the actual exposure at the unit for the 25 year time frame [note: all other 
factors cancel in th~ equation and are not presented in the attached tables]. Th~ 
resultant excess lifetime cancer risk (ELCR) and hazard index (Ill) risks are well below 
EPA risk assessment guidance for determining scenarios of concern (i.e., a 1 x 10-4 ELCR 
and an HI of 1) and are very near de minimus (i.e., 1 x 10-6) with an ELCR of 2 x 10-6 at 
SWMU 100a and 100b. Consequently, there are no unacceptable risks to current 
industrial workers at SWMU 100; however, risks to future industrial workers also must 
be evaluated. 

Further evaluation of the ELCR and HI risks at SWMU 100 indicate a risk to a future 
industrial worker (albeit highly uncertain) exposed to surface-water and sediment 
contamination for more than 75 days/yr at SWMU 100a, and for more than 130 
days/yr at SWMU 100b. Activities in the future are anticipated to be .similar to current 
ones. The reason for this is that the risks at SWMU 100 are from contaminated 
sediments and surface water in the drainage ditches surrounding the unit. The SMP 
identifies the PGDP as future industrial facility; therefore, only existing upkeep activities 
reasonably can be expected to occur in the future, which indicates the site-speCific 
exposure frequency (2 days/yr) would be appropriate under future industrial use. 
Additionally, institutional controls (I.e., the perimeter security fence, patrol by security) 
ensure that exposures are limited to industrial workers and provide safeguards (I.e., 
personal protective equipment) to limit exposures to an industrial worker. Therefore, no 
further action is required to address the current contamination found at SWMU 100. 
However, it should be noted that this decision does not mean that current actions do not 
need to be maintained. Most importantly, this decision rests upon the obserVation that 
SWMU 100 and the surrounding area will remain industrialized in the foreseeable future 
and that SWMU 100a and 100b remain in operation as drainage ditches at which 
upkeep activities performed do not exceed aforementioned exposure times. These 
observationS are consistent with the expected future use of the area as described in the 
feasibility study and theSMP. 

C-l 
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Chemical 

Sediment 
!ngestion 
Dermal Absorption 
Inhalation 
ExteI"nal Exposure 

Sum of Pathways 

Chemical 

Surface Water 
Dermal Absorption 

Sediment 
mgestion 
Dermal Absorption 
Inhalation 

Sum of Pathways 
• From tKe FS r- tt epo 
... Based on EPA guidilI\ce 

Equation used to complete 
the table: 

Where: 

SWMU tOOa 
CARCINOGENS 

Default Default Exposure*'" 
ELCR" (days/yr) 

7.00E..,06 250 
3.00£-03 250 
2.00E-OB 250 
1.00E-06 250 -- .~ 

3E-03 
SWMU tOOa NON-
CARCINOGENS 

Default Default Exposure .... 
HI" (days/yr) 

4.00£-00 250 

3.00E-Ol 250 
4.B2E+Ol 250 
2.00E-02 250 

SE+Ot 
-_ .. 

ARH = (Ea (Ea x RHd)/Ed 

ARH = Actual ELCR (risk) or HI 
(hazard) based on actual 
exposures 

Ea = Actual exposure frequency (Le., 
2 days/yr) 

RHd= ELCR or HI value from the FS 
(based on default exposure 
assumptionS) 

Ed = EPA's default exposure 
assumption (L~., 250 days/yr) 

C-2 

Actual Exposure Actual 
(days/yr) ELCR 

2 5.60E-OB 
2 2.40E-05 
~ 1.60E-IO 
2 B.00E-09 

2E-OS 

Actual Exposure Act~CI,I 

-
(days/yr) In 

2 3.20E-02 

2 Z.40E-03 
2 3.B6E"'-01 
2 1.60E-04 

4E-Ot 
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--

Chemical 

Surface Water 
Dermal Absorption 

Sediment 
Ingestion 
Dermal Absorption 
Inhalation 
External Exposure 

PATHWAY 

Chemical 

Surface Water 
Dermal Absorption 

Sediment 
Ingestion 
Dermal Absorption 
Inhalation 

-

PATHWAY SUM 
.. From the FS report 
.... Based on EPA guidance 

Equation used to complete 
the ta1:>le: 

Where: 

SWMU lOOp CARCINOGENS 

Default Default Exposure .... 
ELCR" (days/yr> . 

--

2.00E-06 250 

6.00E-06 250 
2.00E-03 Z50 
2.00E-08 250 
8.00E-07 250 

2E-03 
sWMU -loob NoN-

CARCINOGENS 

Default Default Exposure .... 
HI" (days/yr) 

3.00E"'01 250 

2.00E-01 250 
2.69E+01 250 
8.00E-03 250 

3E+Ol 

ARH = (Ea x RHd)/Ed 

ARH = Actual ELCR (risk) or HI (hazard) 
_ _ based 011 actual exposures 
Ea = Actual exposure frequency (Le., 2 

days/yr) 
Rlid = ELCR or HI value from the FS (based 

on default exposure assumptions) 
Ed = EPA's default exposure assumption 

(Le., 250 days/yr) 

Actual Exposure Actual 
JdaYslyr> ELCR 

2 1.60E-08 

2 4.80E-08 
2 1.60E-05 
2 1.60E .. 10 
2 6.40E-09 

2E-05 

Actual Exposure Actual 
(days/yr) HI 

2 2.40E-03 

2 1.60E-03 
2 2.15E-01 
2 6.40E-0.5 

2E-Ol 
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The distribution sheet that is inclu,ded in this signed Record of Decision has become 
obsolete since the signing of this Record of Decision. We have included this current revised 

version by which we now distribute documents. 
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