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PREFACE  

This Record of Decision for Phase II Interim Remedial Actions for Contaminated Soils and 
Scrapyard in Upper East Fork Poplar Creek, Oak Ridge, Tennessee (DOE/OR/01-2229&D3) was 
prepared in accordance with requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980, as amended by the Superfund Amendments and 
Reauthorization Act of 1986, to document the selected remedy for environmental remediation of 
contaminated areas within the industrialized part of the Upper East Fork Poplar Creek (UEFPC) 
Watershed. This Record of Decision (ROD) documents the selected interim remedy agreed on by the 
U.S. Department of Energy (DOE), the Tennessee Department of Environment and Conservation, and the 
U.S. Environmental Protection Agency. The remedy addresses contaminated soil, scrap, buried waste, and 
subsurface structures at the Y-12 National Security Complex (Y-12, formerly the Oak Ridge Y-12 Plant), 
which is located in the UEFPC Watershed. This remedy will be implemented as necessary while 
minimizing disruption of the continuing mission of Y-12. This decision is based on the Administrative 
Record file for this project, including the following:  

• Report on the Remedial Investigation of the Upper East Fork Poplar Creek Characterization Area at 
the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee (DOE 1998a); 

• Draft Feasibility Study for the Upper East Fork Poplar Characterization Area at the Oak Ridge 
Y-12 Plant, Oak Ridge, Tennessee, (DOE 1999a); 

• Upper East Fork Poplar Creek Soil and Scrapyard Focused Feasibility Study (DOE 2004a); and 

• Proposed Plan for Interim Actions for Contaminated Soils and Scrapyard in Upper East Fork Poplar 
Creek, Oak Ridge, Tennessee (DOE 2005a). 

These documents and other information supporting the selected remedial action can be found at the 
DOE Information Center, 475 Oak Ridge Turnpike, Oak Ridge, Tennessee 37830, (865) 241-4780. 
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1.1 SITE NAME AND LOCATION 

U.S. Department of Energy 
Oak Ridge Reservation 
Upper East Fork Poplar Creek Watershed Area 
Oak Ridge, Tennessee 
CERCLIS ID TN1890090003 

1.2 STATEMENT OF BASIS AND PURPOSE 

This Record of Decision (ROD) presents the selected interim remedial action for contaminated areas 
within the industrialized part of the Upper East Fork Poplar Creek (UEFPC) Watershed at the Y-12 
National Security Complex (Y-12, formerly the Oak Ridge Y-12 Plant) on the U.S. Department of Energy 
(DOE) Oak Ridge Reservation (ORR) in Oak Ridge, Tennessee. The remedy addresses contaminated 
soils, scrap, buried waste, and subsurface structures (including slabs). The decision establishes 
remediation levels to protect future users of the site and to protect groundwater and surface water. This 
ROD does not include actions to address previously contaminated groundwater, surface water, or 
buildings, which will be addressed in future decisions. The decisions in this ROD apply to the 600-acre 
industrialized area of Y-12. Remediation consists primarily of removal of existing contamination. Land 
use controls (LUCs) are selected to ensure that residual contamination remaining after completion of 
response actions does not pose a short- or long-term threat to human health and the environment. 

This set of remedial actions for the UEFPC Watershed was chosen in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as 
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA) (42 United States 
Code Sect. 9601 et seq.). To the extent practicable, it was also chosen in accordance with the National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP) [40 Code of Federal Regulations (CFR) 
300]. The Oak Ridge Federal Facility Agreement (FFA) (DOE 1992a) was developed to integrate the 
requirements of CERCLA and the Resource Conservation and Recovery Act of 1976 (RCRA) and to 
provide a legal framework for remediation activities at the ORR. This integrated approach extends to 
preparation of decision documents under CERCLA and RCRA. In addition, National Environmental 
Policy Act of 1969 (NEPA) values are incorporated in the documents prepared for this project in 
accordance with the Secretarial Policy Statement on the National Environmental Policy Act of 1969 
(DOE 1994a). This policy states that DOE will rely on the CERCLA process for review of actions taken 
under CERCLA and will address and incorporate NEPA values in CERCLA evaluations to the extent 
practicable. 

A primary objective of the remediation measures presented in this ROD is to protect industrial 
workers from exposure to hazardous substances at Y-12. The focus of efforts is aimed at eliminating or 
reducing existing contamination to below unacceptable risk-based levels for workers on site. This is done 
through the remediation of areas of contamination and the application of LUCs, including institutional 
controls. Another objective in this ROD is to protect groundwater and surface water by removing 
contamination in soil, buried waste, or subsurface structures that could contribute to future contamination 
above unacceptable risk-based levels. 
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The selected remedy leaves hazardous substances in place that pose a future potential risk and that 
would require land-use restrictions for the foreseeable future. DOE will develop a specific Land Use 
Control Implementation Plan (LUCIP) that will further detail the specific measures required for land-use 
restrictions as part of this action. DOE is committed to implementing and maintaining LUCs, including 
institutional controls, to ensure that the selected remedy remains protective of human health and the 
environment. The implementation and funding of these activities will take place in accordance with the 
FFA (DOE 1992a). The public will be informed and involved in a timely manner in the CERCLA 
decision-making processes consistent with requirements of CERCLA, the NCP, the FFA, and the DOE 
Oak Ridge Operations (ORO) CERCLA public involvement plan (DOE 2004b). Documents pertaining to 
implementation and performance of the remedial actions, including 5-year reviews, will be placed in a 
post-ROD file that will be available to the public. 

This decision is based on documents contained in the Administrative Record file for the UEFPC 
Watershed, including the remedial investigation (RI) report (DOE 1998a), the draft Feasibility Study (FS) 
(DOE 1999a), the Focused Feasibility Study (FFS) (DOE 2004a), and the proposed plan (DOE 2005a). In 
addition, DOE has considered all comments received on the proposed plan in preparing this ROD. 

This document is issued by DOE as the lead agency. The Tennessee Department of Environment and 
Conservation (TDEC) concurs with the interim remedy that is selected by DOE and the 
U.S. Environmental Protection Agency (EPA) in this ROD. 

1.3 ASSESSMENT OF THE SITE 

The response action selected in this ROD is necessary to protect the public health or welfare or the 
environment from actual or threatened releases of hazardous substances into the environment. The 
potential for an unacceptable risk to an industrial worker exists at Y-12 from soils, scrap, buried waste, 
and subsurface structures. Contamination in soils, buried waste, and subsurface structures potentially 
presents a future threat to groundwater or surface water. 

1.4 DESCRIPTION OF THE SELECTED REMEDY 

The selected remedy presented in this ROD is Alternative 2 from the FFS (DOE 2004a). This 
remedy addresses contaminated soil, scrap, buried waste, and subsurface structures throughout the Y-12 
industrial area. 

The selected remedy includes the following principal actions: 

• Predesign characterization will be conducted to confirm and fully delineate areas of contamination 
and to identify sources of unacceptable releases to groundwater and surface water. 

• Accessible unacceptably contaminated soils (defined as that not under buildings or critical active 
utilities or roads) exceeding the remediation level will be excavated to allow for controlled industrial1 
land use up to a depth of 2 ft. Accessible unacceptably contaminated soils in the easternmost areas of 
Y-12 will be excavated up to a depth of 10 ft to allow for more aggressive future DOE development. 
This remedy includes all Y-12 soils as, over time, currently inaccessible soil will become accessible 

                                                      
1 Controlled industrial—defined by the ORR End Use Working Group as industrial land use with excavation limited to 2 ft. 
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and will be addressed. Removed soils that meet the waste acceptance criteria (WAC) at the 
Environmental Management Waste Management Facility (EMWMF) or another appropriate ORR 
disposal facility will be disposed at those facilities. If the soil does not meet the ORR WACs, the soil 
will be sent off-site for disposal. 

• Accessible unacceptably contaminated soils exceeding the remediation levels for protection of 
groundwater and surface water will be excavated to the water table or bedrock to protect against 
unacceptable releases to underlying groundwater or surface water. Removed soils that meet the WAC 
at the EMWMF or another appropriate ORR disposal facility will be disposed at those facilities. If the 
soil does not meet the ORR WACs, the soil will be sent off-site for disposal. 

• Scrap located in the Y-12 Salvage Yard will be removed. Scrap will be characterized and 
size-reduced as needed. Contaminated scrap that meets the WAC at the EMWMF or another 
appropriate ORR disposal facility will be disposed at those facilities. If the scrap does not meet the 
ORR WACs, it will be sent off-site for disposal. 

• Limited groundwater monitoring near deep soil excavation areas will be conducted for a minimum of 
5 years to assess the effectiveness of source removal to protect groundwater. Surface water 
monitoring is already being conducted under the Phase 1 ROD (DOE 2002a), and no additional 
surface water monitoring is included as part of this ROD. 

• LUCs will be implemented to prohibit use of land for any non-industrial activity and to prevent 
unacceptable exposures to residual contamination in that area. The LUCs will extend to the entire Y-12 
industrial area indicated by the outer boundaries depicted in Fig. 2.1.  

LUCs are a necessary part of the selected remedy to ensure its protectiveness. The objectives of 
LUCs selected in this remedy are (1) to prohibit the development or use of property for residential 
housing, elementary and secondary schools, child care facilities, and playgrounds; (2) to prevent 
unacceptable exposures to residual subsurface contamination, activities involving soil penetration or 
excavation will not be conducted without prior authorization as specified in the applicable excavation and 
penetration procedures; (3) to prevent industrial worker exposure to groundwater contamination 
underlying the Y-12 industrial area until groundwater safety has been established; (4) to ensure that the 
integrity of current or future surface or groundwater monitoring systems is maintained; and (5) to provide 
notice to on-site workers, government officials, and the general public of the existence and location of 
residual contamination and of the applicability of LUCs implemented for the purpose of preventing 
unacceptable exposures to such contamination.  

The types and objectives of LUCs that will be developed and implemented under this remedy include 
(1) property record restrictions to restrict unauthorized uses of remediated and residually contaminated 
properties, (2) property record notices to provide notice to anyone searching records about the existence 
and location of contaminated areas and limitations on their use, (3) zoning notices to relevant local 
authorities about the existence and location of waste disposal sites and areas of residual contamination to 
facilitate local zoning/planning efforts and (4) an excavation/penetration permit program to provide notice 
to permit requestors of the existence of contaminated areas and to authorize excavation/penetration 
activities. Existing surveillance patrols will be continued to control and monitor access by workers/public 
during and after remediation. The LUCs selected in this ROD will be implemented as an integral part of 
the selected remedy. DOE will be responsible for implementing, monitoring, maintaining, reporting on, 
and enforcing the LUCs selected in this ROD consistent with the requirements of the LUCIP approved for 
UEFPC soils and scrapyard. Upon regulatory approval, the LUCIP will establish LUC implementation 
and maintenance requirements enforceable under CERCLA and the FFA (DOE 1992a). LUCs will be 
maintained until it has been determined by the three FFA parties that concentrations of hazardous 
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substances remaining in the area subject to the remedial action selected in this ROD are at such low levels 
that unlimited exposures to them would not result in unacceptable risk. However, LUCs may be retained 
at the discretion of DOE. 

Remediation of the entire UEFPC Watershed will be conducted in stages using a phased approach. 
The ROD for Phase 1 interim source control actions in the UEFPC Characterization Area (DOE 2002a) 
constitutes the initial phase and addresses interim actions for remediation of principal threat waste, 
mercury-contaminated soils, sediments, and point groundwater discharges that contribute contamination 
to surface water. Construction of the water treatment system from the Bldg. 9201-2 spring (Big Springs 
Water Treatment System), the first action from this ROD, has been completed. The remaining remedial 
actions are currently scheduled for initiation after fiscal year (FY) 2009. The focus of this second phase of 
remediation is interim actions for the remediation of the balance of contaminated soil, scrap, and buried 
materials at Y-12, the major contaminated area in the UEFPC Watershed.  

The NCP establishes an expectation that treatment will be used to address the “principal threat 
wastes” at a site wherever practicable [40 CFR 300.430(a)(1)(iii)(A)]. Principal threat wastes are those 
contaminated materials considered highly toxic or highly mobile that generally cannot be reliably 
contained or would present a significant risk to human health or the environment should exposure occur. 
There is no principal threat waste to be addressed as part of this action. The principal threat wastes 
associated with UEFPC Watershed soils were addressed in the Phase 1 ROD (DOE 2002a). 

The remedial actions in the ROD are considered interim actions to protect future workers based upon 
an anticipated DOE-controlled land use. The remedial actions implemented under this ROD will be 
completed, evaluated, and used as the basis for determining what, if any, additional remedial actions may 
be necessary to meet final goals. Decisions regarding final land use and final goals and to address state 
policy for perpetual institutional controls for soils, surface water, and groundwater will be determined in 
future decision documents. 

1.5 STATUTORY DETERMINATIONS 

Alternative 2 was selected because scientific investigations and other predecisional studies have 
provided sufficient evidence for DOE, EPA, and TDEC to conclude that the remedy is protective of 
human health and the environment, complies with federal and state applicable or relevant and appropriate 
requirements (ARARs), is cost-effective, and uses permanent solutions and alternative treatment or 
resource recovery technologies to the maximum extent practicable. The excavation of contaminated soil 
and other contaminated material associated with this remedy, which includes disposal of contaminated 
soil and debris at the EMWMF, Y-12 Landfills, or other appropriate facility, will protect human health 
and the environment because the risk from contaminated material is eliminated or significantly reduced. 
No ARAR waivers are necessary. The selected interim action does not satisfy the statutory preference for 
treatment as a principal element of the remedy, for the reasons explained below. Alternatives with 
containment or treatment technologies as the primary action were not developed for the following 
reasons:  

• Removal is less costly than containment due to lower capital costs and lower operation and 
maintenance (O&M) costs, and removal is more effective in the long-term than the long-term 
maintenance of caps.  

• Containment of contaminated material above the established remediation levels is inconsistent with 
the end use of the facility, because it might still pose an unacceptable risk to industrial workers.  
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• Treatment technologies are either not available or not cost-effective for reducing the toxicity, 
mobility, or volume of radionuclides, which constitute the primary contaminants of concern (COCs).  

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining 
on-site above levels that allow for unlimited use and unrestricted exposure, a statutory review will be 
conducted within 5 years after initiation of the remedial action to ensure that the remedy is, or will be, 
protective of human health and the environment. DOE will include this 5-year review as part of the 
ORR-wide Remediation Effectiveness Report (RER), a primary document submitted for EPA and TDEC 
approval in accordance with requirements of the FFA (DOE 1992a). 

Since hazardous substances above health-based levels may remain after implementation of this 
remedy, DOE, TDEC, and EPA recognize that Natural Resource Damage claims, in accordance with 
CERCLA, may be applicable. This document does not address restoration or rehabilitation of all natural 
resource injuries that may have occurred, nor does it address the question of whether such injuries have 
occurred. Neither DOE nor TDEC waives any rights or defenses it may have under CERCLA, 
Sect. 107(a)4(c).  

1.6 ROD CERTIFICATION CHECKLIST 

The following information is included in Part 2, “Decision Summary,” of this ROD: 

• COCs and their respective concentrations (Sect. 2.7); 

• baseline risk represented by the COCs (Sect. 2.7); 

• remediation levels established for COCs and the basis for the levels (Sect. 2.8.1); 

• ways in which source materials constituting principal threats are addressed (Sect. 2.11); 

• current and future land use assumptions used in the baseline risk assessment and ROD (Sect. 2.7.1); 

• land use that will be available at the site as a result of the selected remedy (Sect. 2.6.2);  

• estimated capital, O&M, and total present worth costs; discount rate; and the number of years over 
which the remedy cost estimates are projected (Sect. 2.12.5); and 

• decisive factor(s) that led to selection of the remedy (Sect. 2.12.1). 

Additional information regarding the UEFPC Watershed can be found in the Administrative Record 
file for this site.  

 
 
 
 
 
 
 



 

 

Blank page 



APPROVALS 

Record of Decision for Phase II Interim Remedial Actions 
for Contaminated SoH and Scrapyard 

in Upper East Fork Poplar Creek, 

Gerald Boyd, Manager 
r:: ~ak Ridge Operations 
r U.S. Department of Energy 

Jo A. Owsley, Director 

Oak Ridge, Tennessee 

DOEIORIO l-2229&D3 

U.S. Department of Energy Oversight Division 
Tennessee Department of Environment and Conservation 

Beverly H. Banister, D rector 
Waste Management Division 
U.S. Environmental Protection Agency--Region 4 

05-089(E)I022806 

f Dat? 

Date 



 

 

Blank page 
 
 



 

05-089(E)/022806  

PART 2 
 

DECISION SUMMARY



 

 

Blank page 
 



 

05-089(E)/022806 2-3 

2.1 SITE NAME, LOCATION, AND DESCRIPTION 

The 34,516-acre DOE ORR is located within and adjacent to the corporate limits of the city of 
Oak Ridge, Tennessee, in Roane and Anderson counties. The ORR is bounded to the east and north by the 
developed portion of the city of Oak Ridge. The ORR hosts three major industrial research and 
production facilities originally constructed as part of the World War II-era Manhattan Project: East 
Tennessee Technology Park (formerly the K-25 Site), Oak Ridge National Laboratory (ORNL, formerly 
X-10), and the Y-12 National Security Complex (Y-12, formerly the Oak Ridge Y-12 Plant) (Fig. 2.1). 

The boundaries of the UEFPC Watershed, which encompasses the industrialized area, extend along 
the top of Pine Ridge to the north, the top of Chestnut Ridge to the south, the eastern boundary of the 
Bear Creek Watershed to the west, and the DOE property line to the east. The Phase 1 UEFPC ROD 
addressed sources of releases to surface water within the UEFPC Watershed (DOE 2002a). This second 
phase of remediation is focused on the industrialized area of Y-12 (Fig. 2.1). 

Historical processes, programs, and waste management practices associated with the Y-12 mission 
have contaminated soil, surface water, sediment, and groundwater. These processes included the 
following: 

• chemical separation techniques;  
• weapons manufacturing;  
• research and development;  
• waste storage, management, and disposal; and  
• physical plant maintenance activities.  

Appendix A, Table A.1, of this document lists each contaminated area from the FFA, including those 
addressed by the scope of this decision, and their corresponding remedial action status.  

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Y-12 is an active manufacturing and developmental engineering facility. It occupies approximately 
600 acres within Bear Creek Valley near the northeast corner of the ORR, adjacent to the city of 
Oak Ridge. Built in 1943 by the U.S. Army Corps of Engineers as part of the World War II-era 
Manhattan Project, Y-12’s original mission was to chemically separate and produce fissile 235U from 238U 
using an electromagnetic separation process (alpha process) and to manufacture weapon components as 
part of the national effort to produce the atomic bomb. As other uranium enrichment processes were 
developed and implemented at other installations, the role of Y-12 expanded to include weapon 
components manufacturing and precision machining, research and development, lithium isotope 
separation, and special nuclear materials storage and management. Historical manufacturing processes, 
programs, and waste management practices associated with Y-12’s mission have contaminated soil, 
surface water, sediment, and groundwater. These processes included chemical separation techniques, 
weapons manufacturing, research and development, and physical plant maintenance activities. 
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Fig. 2.1. UEFPC Watershed. 
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The current mission of the installation is multifaceted and includes the following National Nuclear 
Security Administration (NNSA) assignments: manufacturing and reworking nuclear weapons 
components, dismantling nuclear weapons components, serving as the nation’s stockpile for special 
nuclear materials, and providing special production support to other programs. More than 50% of the 
facilities currently in use at Y-12 were constructed before 1953, making them more than 50 years old. 
Many of these facilities were designed and built as temporary structures, expected to be used only until the 
end of World War II. Consequently, a significant recapitalization and rehabilitation program is necessary to 
ensure that Y-12 meets its national security mission. Rehabilitation alone cannot match the technological 
advances of the last half-century, and, therefore, a key component of modernizing Y-12 is the design and 
construction of new facilities that are critical to its mission.  

The NNSA is embarking on a significant facility and infrastructure modernization program at Y-12. 
BWX Technologies Y-12, pursuant to NNSA direction, will manage numerous construction projects as 
part of this modernization program. The objectives for this program are as follows:  

• consolidate operations to reduce footprint and maintenance costs, 
• reuse and upgrade facilities and site infrastructure systems to be used in the future, 
• replace facilities when it is the most effective alternative (new construction), and/or 
• disposition surplus facilities and materials (infrastructure reduction). 

Construction activities for the modernization program have been initiated and are currently expected 
to be phased over a 20-year period. These activities will overlap the soil remediation actions evaluated in the 
study; remediation actions must be closely coordinated to minimize impact on Y-12’s mission and 
modernization program. 

2.2.1 PREVIOUS INVESTIGATIONS AND DATA SOURCES 

ORR was placed on the CERCLA National Priorities List on November 21, 1989. As such, 
investigations and actions on the reservation, including those within Y-12, are required to comply with 
CERCLA. Remediation efforts at Y-12 are governed by the FFA among DOE, EPA Region 4, and 
TDEC. DOE is the lead agency and EPA and TDEC are support agencies for this response action. DOE 
and its contractors have collected considerable data concerning the UEFPC Watershed. Detailed information 
regarding all contaminated media can be found in the RI (DOE 1998a), FFS (DOE 2004a), and in other 
documents in the Administrative Record. 

2.2.2 PREVIOUS ACTIONS 

Cleanup actions that addressed a number of waste sources and contaminated media in the UEFPC 
Watershed under CERCLA and other authorities have been completed or are ongoing. Figure 2.2 depicts 
the locations for the areas of concern addressed by previous actions. Below are the principal actions 
within the watershed to date: 

• National Pollutant Discharge Elimination System (NPDES) Permit Compliance Program 
Phase 1 Actions (Completed). Characterization of point sources of mercury discharge has been 
ongoing since 1982 under the Reduction of Mercury in Plant Effluent (RMPE) program, with 
comprehensive surveys conducted in the mid-1980s, 1990, and the mid-1990s. These surveys have 
been the basis for numerous actions to eliminate sources of mercury to UEFPC. Estimated mercury 
loading from Y-12 to UEFPC in the early 1980s was calculated to be more than 150 g/d, with most of  
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Fig. 2.2. Completed/ongoing cleanup actions in the UEFPC Watershed. 
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this loading coming from point sources (DOE 1998a). As a result, many of the point sources have 
been eliminated or reduced, and substantial reductions (> 90%) in mercury loading have occurred 
since the early 1990s. Phase 1 actions were completed in the late 1980s and succeeded in reducing 
mercury loading to UEFPC. Phase 1 actions consisted of identifying major mercury sources and 
completing interim remediation, such as storm sewer inspection, cleaning, relining, and rerouting of 
process water flows [including the Mercury Tanks Interim Action at the West End Mercury Area 
(WEMA)]. A total of 5600 lin ft of storm sewer were cleaned, and 8400 lin ft were relined. 
Additionally, a 2000-ft section of the North-South Pipe containing mercury-contaminated sediment 
was deactivated and replaced. The North-South Pipe conveys UEFPC in the western area of the 
complex. 

• NPDES Permit Compliance Program Phase 2 Actions (Completed). Phase 2 actions focused on 
reducing continued migration of residual mercury and on meeting the mercury compliance schedule 
specified in the 1995 NPDES permit. Actions included the following: 

– elimination of mercury sources and the rerouting of process pipe in Bldgs. 9201-2, 9201-4, 
9201-5, and 9204-4 (Fig. 2.2);  

– the installation and operation of the Interim Mercury Treatment System and the subsequent East 
End Mercury Treatment System at Bldg. 9201-2;  

– the installation and operation of the Central Mercury Treatment System treating contaminated 
sump water from Bldgs. 9201-4, 9201-5, and 9204-4; and  

– the rerouting of UEFPC around Lake Reality to prevent formation of 
methylmercury-contaminated sediments.  

• UEFPC Stream Bank Stabilization Study (Completed). A CERCLA treatability study (DOE 2001) 
was completed in 2000 to assess the impact of stabilization of portions of the UEFPC stream bank on 
the release of mercury to UEFPC. The study results indicated that stabilization of UEFPC banks has 
successfully reduced releases of contaminants during storm flow events. 

• Flow Management (Ongoing). The 1995 NPDES permit for Y-12 indicated a need to manage flow 
in UEFPC to make it “stabilize at a value which will protect the stream water quality and the aquatic 
life now in recovery.” A flow of 7 mgd measured at Station 17 was determined to be acceptable, with 
flow to be maintained by pumping water from the Clinch River above Melton Hill Dam. Flow 
management began in 1996 and adds approximately 4.5 mgd. 

• Basin 9822 Early Action (Completed). Basin 9822 was identified as a source of mercury and 
polychlorinated biphenyls (PCBs). An engineering evaluation/cost analysis (EE/CA) (DOE 1998b) 
was prepared, the action memorandum approved (DOE 1998c), and the action completed in 1998. 
The early action at the basin included pumping the basin and treating the water at an on-site facility, 
removing the sludge, disposing of the sludge in a disposal facility, demolishing the basin walls, and 
placing fill in the sediment basin. This action also included cleanout and closure of a mercury- and 
PCB-contaminated sump at the Bldg. 81-10 Area. 

• Firing Range Early Action (Completed). An EE/CA (DOE 1997a) was completed for the 
lead-contaminated Firing Range, the action memorandum (DOE 1997b) was approved, and the action 
completed in 1998. The completed early action for the Firing Range resulted in excavation and 
disposal of 864 yd3 of lead-contaminated soil. 
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• Union Valley Interim Action (Ongoing). An interim action was implemented for Union Valley to 
address the portion of the East End volatile organic compound (VOC) plume that has migrated 
beyond the boundary of Y-12. The approved ROD for this action (DOE 1997c) selected institutional 
controls (license agreements with property owners requiring them to notify DOE of any changes in 
groundwater and/or surface water use) to ensure protection of public health pending the development 
and implementation of final actions. In the interim-action ROD, an interim action boundary was 
designated beyond the DOE boundary in impacted areas in Union Valley. 

• East End VOC Plume Early Action (Ongoing). The goal of this early action is to mitigate future 
releases at the Y-12 boundary by taking actions at the east end of the complex to contain the VOC 
plume that is migrating off site. The scope of this removal action includes VOC contamination; other 
contaminants, if detected in the future, will be addressed as part of a subsequent CERCLA action. The 
selected method of containing off-site releases is extraction of groundwater to intercept the plume 
near the ORR boundary with Union Valley, with subsequent treatment using filtration and air 
strippers. The EE/CA has been completed (DOE 1999b), the action memorandum approved 
(DOE 1999c), and the treatment system installed. System testing was conducted in August and 
September 2000, and full-scale operations began in October 2000. 

• ROD for Phase I Interim Source Control Actions (Ongoing). The interim source control actions 
selected in this decision address areas of contaminated soil and sediment that are principal-threat 
wastes with the potential to impact groundwater and surface water. The ROD (DOE 2002a) sets an 
interim surface water goal. The scope of the interim actions is (1) hydraulic isolation of soil in the 
WEMA (Bldgs. 9204-4, 9201-4, and 9201-5), (2) removal of contaminated sediments from UEFPC 
and Lake Reality, (3) treatment of groundwater discharge from the Bldg. 9201-2 spring (Outfall 51), 
(4) administrative controls (signs and surveillance patrols) to prevent consumption of fish from 
UEFPC, and (5) monitoring of surface water. Additional LUCs identified for the WEMA include 
property restrictions, property record notices, zoning notices, and an excavation/penetration permit 
program. These LUCs are applicable to the entire WEMA as identified in Fig. 2.2. Construction of 
the water treatment system from Bldg. 9201-2, the first action from this ROD, has been completed. 
The remaining remedial actions are currently scheduled for initiation after fiscal year 2009. The areas 
to be remediated are shown on Fig. 2.2. 

In addition, two “no further action” (NFA) decisions and one removal action with NFA after 
completion have been accomplished within the UEFPC Watershed: 

• Plating Shop Container Areas NFA. The Plating Shop Container Areas (Fig. 2.2) were collection 
and storage sites for spent plating solutions and sludges. An RI was completed in 1992. The current 
and future industrial land-use exposure scenario evaluated in the RI indicated that total cancer risks 
and noncarcinogenic health effects were well below the EPA-established ranges of concern. As a 
result, an NFA decision was approved in a September 1992 ROD (DOE 1992b). 

• Abandoned Nitric Acid Pipeline NFA. The Abandoned Nitric Acid Pipeline carried waste (nitric 
acid, depleted and enriched uranium, various metal nitrates, salts, and lead skimmings) from uranium 
recovery processes in the central part of Y-12 to the S-3 Ponds. An RI was conducted to address 
possible impacts to soil, surface water, and groundwater from the pipeline. The RI indicated that 
conditions related to the pipeline pose minimal threats to human health and the environment. 
Accordingly, an NFA decision was proposed and the ROD (DOE 1994b) was approved in September 
1994. 

• Building 9201-4 (Alpha 4) Exterior Process Piping Removal Action. A removal action was 
completed in June 1997 for exterior process piping remaining in place after the termination of 
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Alpha 4 operations (DOE 1997d). The removal action was limited to the mercury feed and hydrogen 
lines outside Alpha 4, which were determined to be in poor condition and have a high probability of 
containing mercury based on the field inspections. About 895 lin ft of pipe was cut into sections 20 ft 
or less in length, and all residual mercury was collected. Pipe sections were capped on both ends and 
consolidated inside the Alpha 4 building pending disposition at the time the building undergoes 
decontamination and decommissioning.  

A complete discussion of completed and ongoing actions within the UEFPC Watershed is provided 
in the 2005 RER (DOE 2005b). 

2.3 HIGHLIGHTS OF COMMUNITY PARTICIPATION 

DOE published a public notice of availability for the Proposed Plan for Interim Actions for 
Contaminated Soils and Scrapyard in Upper East Fork Poplar Creek, Oak Ridge, Tennessee 
(DOE 2005a), in the Oak Ridger, the Knoxville News-Sentinel, the Loudon County News-Harriman 
Record, the Rockwood Times, and other local newspapers within the region. The public notice 
established a public comment period from February 28, 2005, to April 28, 2005. A public meeting was 
held on March 29, 2005, to present the preferred alternative described in the proposed plan and solicit 
public input. All comments on the proposed plan are identified, and responses are included in Part 3, 
“Responsiveness Summary,” of this ROD. 

DOE has invited public participation in the UEFPC Soils and Scrapyard Project through periodic 
briefings with the Oak Ridge Site Specific Advisory Board, a community-based advisory organization 
established to provide recommendations to DOE on remediation decisions on the ORR.  

It is anticipated that actions taken as part of this remedy will be consistent with final actions selected 
in future decisions for Y-12. This remedy was chosen in accordance with CERCLA as amended by 
SARA and, to the extent practicable, the NCP. This decision is based on the Administrative Record for 
this project. Following are the principal documents supporting this ROD: 

• Report on the Remedial Investigation of the Upper East Fork Poplar Creek Characterization Area at 
the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee (DOE 1998a); 

• Draft Feasibility Study for the Upper East Fork Poplar Characterization Area at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee (DOE 1999a); 

• Upper East Fork Poplar Creek Soil and Scrapyard Focused Feasibility Study (DOE 2004a); and  

• Proposed Plan for Interim Actions for Contaminated Soils and Scrapyard in Upper East Fork Poplar 
Creek, Oak Ridge, Tennessee (DOE 2005a). 

These documents and other information supporting the selected remedy can be found at the 
Information Center, 475 Oak Ridge Turnpike, Oak Ridge, Tennessee, 37830, (865) 241-4780. 
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2.4 SCOPE AND ROLE OF THE ACTION 

The remedial actions in this decision focus on the industrialized area of Y-12 in the UEFPC 
Watershed, including contaminated soil, scrap, buried waste, and subsurface structures. The proposed 
plan scope includes remediation of contaminated soils to protect on-site workers, surface water, and 
groundwater. 

Remediation of the UEFPC Watershed is being conducted in stages using a phased approach. The 
ROD for Phase I interim source control actions (DOE 2002a) constitutes the initial phase and addresses 
interim actions for remediation of principal threat, mercury-contaminated soil, sediment, and point 
groundwater discharges that contribute contamination to surface water. Construction of the water 
treatment system from the Bldg. 9201-2 spring (Big Springs Water Treatment System), the first action 
from this ROD, has been completed. The remaining remedial actions are currently scheduled for initiation 
after FY 2009. The focus of this second phase of remediation is interim actions for the remediation of the 
balance of contaminated soil, scrap, and buried materials in Y-12, the major contaminated area in the 
UEFPC Watershed. The proposed action is being described as “interim,” as decisions regarding final land 
use and final goals for surface water and groundwater will be addressed in future decision documents. In 
most of the area that is the subject of this phase of remediation (depicted in Fig. 2.1), active remediation 
will be limited to the top 2 ft of soil below ground surface, consistent with DOE’s current assumption of 
“controlled industrial use” for Y-12. If final land use, surface water, or groundwater decisions require 
additional soil remediation, it will be addressed as part of those future action(s). Appendix A of this 
document identifies the UEFPC sites in Appendix C of the FFA (DOE 1992a) and identifies the 
problem associated with each site and the remediation phase in which it will be addressed. 

2.5 SITE CHARACTERISTICS 

DOE, in coordination with TDEC and EPA, completed an extensive characterization of soil, 
groundwater, and surface water contamination in the UEFPC Watershed, culminating in a final RI report 
in August 1998 (DOE 1998a). Data used in characterizing the UEFPC include those collected under 
several regulatory and best-management-practice programs from 1985 to 1997:  

1. Clean Water Act of 1972 NPDES compliance program,  
2. RCRA facility investigations,  
3. RCRA interim status and post-closure monitoring,  
4. DOE Order 5400.1 compliance,  
5. RMPE program,  
6. Biological Monitoring and Abatement Program, and  
7. sampling conducted specifically to support the RI.  

A full discussion of data sources may be found in Appendix B of the RI report. Contaminated soil 
and remaining source areas (including buried materials) are the focus of this decision, along with their 
impacts on underlying groundwater and surface water. 

2.5.1 NATURE AND EXTENT OF CONTAMINATION 

The original topography of Bear Creek Valley within the UEFPC Watershed has been altered 
substantially by grading activities during the construction of Y-12. Before construction, UEFPC surface 
water hydrology was similar to that of Bear Creek Valley, with tributaries flowing from Pine Ridge to 
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UEFPC at the base of Chestnut Ridge to the south. During construction, the entire western half of the 
UEFPC system was captured in subsurface drains. 

Fill material consists of reworked natural materials mixed with construction debris. The 
unconsolidated materials are predominantly clayey silts and silty clays. Very few areas within the 
watershed have a sequence of natural soil horizons, because extensive cut-and-fill grading during 
construction of Y-12 reworked much of the pre-existing unconsolidated material. In addition, the tributary 
system to UEFPC and a portion of the main channel in the central and western portions of the complex 
were captured in an extensive storm drain system. The thickness of fill material placed along former 
UEFPC tributaries is quite variable, ranging from a few feet to nearly 30 ft in the north-central portion of 
the complex (Fig 2.3). In most areas of the watershed, the water table lies within the unconsolidated zone 
or just beneath the bedrock-unconsolidated zone interface at depths ranging from less than 10 ft in the 
southern portion of the complex to more than 30 ft in the northern portion. Portions of the storm drain 
system flow continuously because they capture groundwater base flow as well as storm runoff. 

The RI report indicates shallow soil contamination throughout Y-12, primarily from historical 
radiological processing operations. Leaks and spills from aboveground and underground pipelines, leaks 
in underground storage tanks (USTs), and spills in storage areas have also contributed to soil 
contamination from radionuclides, mercury, chlorinated organics, PCBs, and other metals. 

The soil database used in the RI included data from 2654 sample locations between 1985 and 1997. 
The entire soil data set consisted of about 108,190 records. Soil data were collected during the following 
three major activities: 

• historical field studies conducted at 50 potential source areas [solid waste management units 
(SWMUs) and other areas of concern] within the UEFPC Watershed, 

• a Y-12-wide surface soil sampling program conducted between September 1985 and May 1987, and 

• the RI. 

A summary of historical field studies (descriptions, sampling events, numbers, locations, and sample 
analyses) is provided in the RI report (DOE 1998a). 

The complex-wide sampling program, also known as the Outdoor Radiological and Chemical 
Surface Scoping Survey, was conducted over an 800-acre area (plant and adjacent areas) to locate and 
prioritize areas of concern from both worker-safety and environmental standpoints. A grid plan was used 
as the basis of measurement and for sample location. The grid-block sizing varied according to the degree 
of contamination suspected and the degree of building congestion. Those areas suspected of being 
extensively contaminated or having closely spaced buildings were divided into 100 × 100-ft blocks. Less 
confined areas and areas in which little contamination was expected were divided into 200 × 200-ft 
blocks. Both systematic and biased “hot spot” samples were collected. Gamma surveys were used to 
identify biased “hot spots.” Samples were collected for selected radionuclides, mercury, and PCBs. 

Examination of historical PCB data during the data quality objectives (DQOs) workshop conducted 
as part of the RI indicated that data regarding PCB source areas and migration pathways, including their 
relationship to increasing concentrations in fish tissue, were inadequate for developing remedial actions. 
Therefore, additional soil and sediment data were collected and analyzed for PCBs in 1997 as part of the 
RI.
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Fig. 2.3. Former locations of tributaries and construction in the UEFPC Watershed. 
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Soil data summaries are presented in the RI report (DOE 1998a). Soil data were divided into a 
shallow-soil (5-ft) aggregate and a deep-soil (> 5-ft) aggregate based on historical data. The shallow soil 
aggregate consisted of 0–5-ft composite samples (and did not discern a specific depth). This shallow soil 
aggregate was representative of the horizon of soil that would be disturbed by a receptor and, therefore, 
was used in the baseline risk assessment and subsequent fate and transport modeling. The results 
indicated that soil is contaminated with a range of metals, organics, and radionuclides. In general, surface 
soil shows a greater variety and higher concentrations of contaminants as a result of spills, leaks, and 
deposition than does subsurface soil.  

Figure 2.4 illustrates the areas of surface radiological contamination as represented by 238U, a soil 
COC. As discussed above, the RI report indicates widespread contamination of shallow soil from 
historical operations. Shallow soil contamination is not expected to have migrated significantly deeper 
into the subsurface unless it was disturbed in some manner to facilitate migration, because many of the 
contaminants have low mobility; however, limited data are currently available for subsurface soil. 
Releases from subsurface sources have caused deeper contamination of mercury and chlorinated organics. 

2.5.2 SOURCE AREAS 

Historical Y-12 operations and waste management practices have contaminated the soil. Sources of 
contamination include shallow and deep contaminated soil, leak and spill sites, buried wastes, scrap, and 
subsurface building structures. Source areas can act as reservoirs for the release and migration of 
contamination to shallow groundwater and surface water. Because of the toxicity and mobility of mercury 
contamination, several mercury source areas were identified as principal threat wastes2 per EPA guidance and 
were the focus of the Phase I ROD (DOE 2002a). Source areas that have been addressed under the Phase I 
ROD include the following: 

1. the WEMA (inclusive of Bldgs. 9201-4, 9204-4, 9201-5, and soil in the immediate vicinity; storm sewers; 
and shallow groundwater captured by currently operating sumps);  

2. sediment in the UEFPC stream channel;  

3. sediment within Lake Reality;  

4. Bldg. 9201-2 and immediate vicinity groundwater discharge from dewatering sumps and Outfall 51; and  

5. the Bldg. 81-10 Area. 

Selected source areas addressed by this ROD are discussed in the following sections and shown in 
Fig. 2.3. Additional areas are contaminated as a result of spills, leaks, and deposition. 

                                                      
2Principal threat wastes—those source materials considered to be highly toxic or highly mobile that generally cannot be reliably contained, or 
would present a significant threat to human health or the environment, should exposure occur. 
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Fig. 2.4. Uranium-238 results for the shallow soils aggregate. 
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Salvage Yard. The Y-12 Salvage Yard is located at the west end of Y-12. It had been used since the 
early 1970s to receive scrap metal from plant operations. The salvage yard was also used for the storage 
of liquid hazardous wastes and the deheading and crushing of drums. The salvage yard contains five 
RCRA SWMUs, including the following:  

• the oil storage tanks,  
• the oil/solvent drum storage area,  
• the drum deheader,  
• the scrap metal storage area, and  
• Tank 2063-U (Appendix A, Table A.1).  

Some materials deposited here were contaminated with radioactive materials, principally depleted 
uranium and enriched uranium. In the late 1980s, the Perimeter Intrusion Detection and Assessment 
System (PIDAS) was constructed as a security measure to prevent unauthorized access. The siting of 
PIDAS split the salvage yard into two segments. The segment outside PIDAS contains three open piles of 
radioactive scrap metal designated as the SY-H1 Area 1, SY-H1 Area 2, and SY-C3 Area 3. The three 
piles were partially characterized in 1993, and it was concluded that the primary contaminant was 
depleted uranium. Also outside the PIDAS are 184 sealed Sealand containers and 40 empty Sealand 
containers. The portion of the salvage yard inside the PIDAS contains two open piles of radioactive scrap 
metal, 37 Sealand containers, and 545 B-25 boxes. Authorization to enter the PIDAS secured area must 
be obtained in order to access this portion of the salvage yard. 

Building 9201-2. Building 9201-2 was one of the first process buildings constructed at Y-12. 
Construction involved relocating and straightening of the UEFPC channel, addition of large quantities of 
fill material to level areas along the creek, and pumping of concrete into sinkholes and solution cavities 
present within the limestone bedrock to provide a stable footing for the building. Flow from a large spring 
(estimated flow of 300 gal/min) present near the southeastern corner of the building was captured and 
directed to UEFPC through a drainpipe (Outfall 51). The building was used from 1953 to 1955 for 
column exchange pilot operations, which involved the use of large quantities of elemental mercury. As 
noted for the WEMA, mercury releases occurred by means of process waste streams, spills, and process 
system leaks. Three spills inside the building that seeped into the basement were reported. Contaminated 
media within the building include soil beneath and adjacent to the building and shallow groundwater. 
Residual mercury can be found within former process equipment and piping.  

East End Garage. The East End Garage, located in the eastern portion of Y-12, includes former fuel 
storage and distribution facilities in the vicinity of Bldg. 9754-2 and former Bldg. 9754. The site included 
five USTs, all of which have been removed. Tanks 0439-U and 0440-U were located just west of 
Bldg. 9754-2, and Tanks 2073-U, 2074-U, and 2075-U were just south of former Bldg. 9754. In addition, 
three tanks north of former Bldg. 9754, which were commonly referred to as the Garage USTs, were 
adjacent to the site. The Garage USTs were used to store leaded gasoline and diesel fuel. Use of the tanks 
was discontinued in 1977 when a new service station was constructed. Between 1980 and 1989, two of 
the tanks were used for RCRA waste oil and solvent storage. These tanks were removed in 1989, and no 
leakage was evident based upon a visual inspection (Energy Systems 1996). The Garage USTs site was 
clean-closed under RCRA in 1994. As part of the closure, the site was characterized and 40 drums of 
cadmium-contaminated soils removed; all other clean closure criteria were met (Energy Systems 1994). 
The third tank was used to store non-RCRA waste oil and was closed under the Toxic Substances Control 
Act of 1976 (TSCA) (all tanks have been removed). The distribution lines associated with these tanks 
were identified and removed during closure.  
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Available data show that soil and groundwater in the East End Garage area are contaminated with 
petroleum-related compounds and chlorinated organics. Soil samples collected from 35 boreholes 
completed in 1986, 1989, and 1990 were used to define soil contamination. Areas of contamination near 
the former locations of Tanks 2073-U, 2074-U, and 2075-U were identified. The signature VOCs present 
in groundwater are benzene, toluene, ethylbenzene, and xylenes. In addition, chlorinated organics have 
been detected at elevated concentrations in several wells at this facility. A contaminant plume at this 
facility can be clearly distinguished because no documented upgradient sources exist to which it can be 
attributed. 

Beta 4 Security Pits. The Beta-4 Security Pits are disposal areas located adjacent to and inside the 
PIDAS corridor at the west end of the complex next to Bldg. 9284-1. To the north the site is bounded by 
Patrol Road. The site is an aboveground, mounded hill surrounded by a dirt trench. It consists of four pits; 
two pits are approximately 170 × 20 ft each, one is approximately 45 × 28 ft, and one is approximately 
14 × 10 ft. Each pit is approximately 10 ft deep. The site, which has a 2000-ton capacity, has received 
1700 to 2000 tons of waste. The site was used from February 1968 to April 1976 to dispose of classified 
waste, including uranium and uranium alloys, depleted and enriched uranium-contaminated metal, 
aluminum, steel, magnesium, beryllium, organic compounds, acids, and miscellaneous waste debris. Soil, 
surface water, and groundwater data have been collected from this area. Soil was collected from nine 
locations in drainage ditches in 1987 and analyzed for gross alpha, gross beta, metals, and most organic 
compounds. All risks were within the target risk range for an industrial worker. Concurrent surface water 
sample results were generally below background except for two locations near the storm drain sump basin 
with elevated gross alpha and gross beta results. Multiple sampling rounds of five groundwater wells with 
routine metal and organic analysis and a single radiological analysis round showed industrial risks within 
the target risk range. The low concentrations of contaminants found and the low risk lead to the 
assumption that the Beta 4 Pits are not a major contributor to environmental contamination. However, 
there are data limitations (older soil data, limited radiological groundwater analysis) that introduce 
uncertainty into this conclusion. For this reason, DOE, EPA, and TDEC believe that further 
characterization of the Beta 4 Security Pits is needed. (This uncertainty will be addressed by predesign 
characterization per Sect. 2.9.2, “Uncertainties and Contingent Actions.”) 

Coal Pile Trench. The Coal Pile Trench is located in the southwestern Y-12 area within the western 
exclusion area. Located directly south of Second Street and west of the Steam Plant (Bldg. 9401-3), the 
trench is completely covered with coal for steam generation at the Steam Plant. The east−west-trending 
trench, measuring 160 ft in length by 14 ft in width and 15 ft in depth, was excavated in 1965 and 1966. 
Classified depleted uranium, depleted uranium alloys, and non-uranium materials were disposed of in the 
trench in 1965 and 1966. The trench also received wood, wood shavings, and other flammable materials 
until 1965, when flammable materials in the trench caught fire; thereafter, only uranium wastes were 
disposed of in the trench. Disposal ceased in 1966; in 1966 the waste was compacted with a wrecking 
ball, and a 4-ft layer of clay was used to cap the trench. Sparks from the wrecking ball ignited a fire. The 
site is located on fill and native soil underlain by solutionally weathered bedrock. Excavations into the 
trench in 1983 also ignited a fire and indicated that portions of the trench were saturated with water. The 
only sampling done at the Coal Pile Trench since 1986 was a single round of groundwater samples from 
six wells in 1990. These wells showed slightly elevated metals above background and industrial risk 
within the target risk range. The nature and extent and risk conclusions associated with this site are 
somewhat uncertain due to a lack of soil data and a single round of groundwater sampling (DOE 1998a). 
For this reason, DOE, EPA, and TDEC recommend further characterization efforts for this area prior to 
any remedial actions being undertaken. (This uncertainty will be addressed by predesign characterization 
per Sect. 2.9.2, “Uncertainties and Contingent Actions.”) 
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2.5.3 CONTAMINANT FATE AND TRANSPORT 

The RI report (DOE 1998a) addressed the two primary migration pathways for soil contaminants in 
Y-12, described below. 

• erosion of soil and/or remobilization of sediment in storm drains or in the creek bed. This pathway 
was found to be particularly important for mercury and PCBs and was used as the primary pathway 
for identifying sources for the Phase I ROD (DOE 2002a); and 

• leaching of contaminants from soil. This pathway addresses soil contaminants above the water table 
that have the potential to leach vertically to the groundwater and migrate primarily horizontally to 
surface water. In cases in which subsurface soil contamination exists below the water table, leaching 
occurs directly into the groundwater. Depending on the site hydrogeologic conceptual model for a 
given source area, contaminants might migrate horizontally to UEFPC or move vertically into deeper 
groundwater. The RI report identified several soil source areas in which leaching is probably active, 
including the East End Garage and Bldg. 9201-2.  

Most soil source areas within Y-12 are underlain by anthropogenic fill (placed during plant construction) 
and shale-dominated units of the lower Conasauga Group. Most groundwater flow in these materials is 
south–southeast at depths of less than 70 ft toward the southern edge of Bear Creek Valley, which is 
underlain by the Maynardville Limestone (the primary groundwater exit pathway). The storm sewer 
system and buried tributaries of UEFPC also play a significant role in transport of groundwater 
contaminants to UEFPC and the Maynardville Limestone. 

Flow in the shallow interval of the Maynardville Limestone, which includes the water table interval 
and groundwater to a depth of about 100 ft, occurs through a maze of interconnected solution conduits 
and cavities. Contaminants are easily flushed through this interval, and dilution effects that arise from 
rainfall/recharge mean that contaminant signatures tend to attenuate rapidly along strike. 

Groundwater flow in the intermediate interval of the Maynardville Limestone occurs between 
100 and 328 ft. Solution cavities and solutionally enlarged fractures exist in the Maynardville Limestone 
in this interval. In contrast to the shallow interval, this zone is isolated from dilution effects and 
constitutes an important transport pathway. 

In the deep interval of the Maynardville Limestone (>328 ft), flow through fractures dominates 
groundwater movement, and, as fracture spacing increases with depth, flow zones become less frequent. 

UEFPC is the only surface water exit pathway. The natural flow path was altered during construction of 
the plant site, including rerouting of the natural streams, development of the underground utility system, 
and building of the dewatering sumps. In the late 1990s, flow augmentation measures significantly increased 
flow volumes and rates in UEFPC and altered flux trends of major contaminants (e.g., mercury).  

Figure 2.5 shows the general conceptual contaminant transport model for the UEFPC Watershed.  
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2.6 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE 
USES 

In order to focus remedial planning, DOE has evaluated current and anticipated future land uses. 
This allowed DOE to propose and select remedial actions protective under these land-use scenarios. 
Because this action does not address surface water or groundwater, water use was not evaluated. 
However, water use was evaluated for the UEFPC Phase 1 ROD (DOE 2002a) and will be re-evaluated in 
future final surface water and groundwater decisions.  

2.6.1 CURRENT LAND USES 

Y-12 is located entirely within the DOE ORR “229 Boundary” established under the Atomic Energy 
Act of 1954. Within the ORR, public access is subject to restrictions. Because Y-12 is an active 
production and special nuclear materials management facility, additional security and access limitations 
apply. The eastern portion of the complex is classified as a property protection area and is occupied by 
Lake Reality and the former New Hope Pond, maintenance facilities, office space and training facilities, 
change houses, and former ORNL Biology Division facilities. The far western portion of the complex is 
also a property protection area and houses primarily waste management facilities and construction 
contractor support areas. The central and west-central portions of the complex encompass the 
high-security portion, which supports core NNSA missions. Y-12 implements a variety of institutional 
measures to control access to surficial and subsurface contamination in all areas of the complex, such as 
radiological control areas and Occupational Safety and Health Act of 1970 (OSHA) 19 CFR 
1910.120-regulated sites (HAZWOPER sites). The immediate areas surrounding Y-12 are, for security 
reasons, not open for regulated hunting. 

2.6.2 ANTICIPATED FUTURE USES 

Reasonably anticipated future uses of land in Y-12 are an important consideration in determining the 
appropriate extent of remediation. Consistent with EPA guidance in Land Use in the CERCLA Remedy 
Selection Process (EPA 1995), DOE solicited input on potential future land use from other FFA parties 
(EPA and TDEC), local land-use planning authorities, and the local public during the CERCLA process 
for this decision and the UEFPC Phase 1 ROD (DOE 2002a). In addition, the land use recommendation of 
the Site Specific Advisory Board End Use Working Group (DOE 1998d) was that future land use of Y-12 
be controlled industrial use for soil within the western and south-central plant area, unrestricted industrial 
use within the eastern and south-central plant area, and open recreational use outside the plant area for 
sediment and surface water.  

Y-12 is an active industrial facility that is being modernized under the DOE NNSA mission, a 
process that is anticipated to be continued for the foreseeable future. The NNSA has recommended that, 
because of security concerns and the ongoing modernization program, the anticipated land use be 
controlled industrial throughout the entire facility. Consistent with this NNSA recommendation, DOE has 
determined that “controlled industrial” is the reasonably anticipated future use of Y-12 for the purposes of 
setting remedial action objectives for the interim remedial action selected in this ROD. 
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2.7 SUMMARY OF SITE RISKS 

The baseline risk assessment (BLRA) estimates the risks the site would pose if no action were taken. 
It provides the basis for taking action and identifies the contaminants and exposure pathways that need to 
be addressed by the remedial action. This section of the ROD summarizes the results of the BLRA for this 
site.  

The selected interim remedy considers contaminated surface and subsurface soil; therefore, the 
human health BLRA results for this medium are the focus of this section. The BLRA presented in the RI 
(DOE 1998a) also encompassed surface water, sediment, fish tissue, and groundwater in the watershed. 
As noted previously, remedial actions for these media were addressed in the UEFPC Phase 1 ROD 
(DOE 2002a) or are deferred to future decision documents; therefore, the results of these evaluations are 
not included in this ROD. The Baseline Ecological Risk Assessment (BERA) prepared for the UEFPC 
Watershed focused almost exclusively on UEFPC surface water and sediment. Because there is no 
suitable habitat in the industrial area and will be none in the foreseeable future, ecological risk from soil 
to terrestrial communities was not evaluated. The full results of the human health and ecological risk 
assessments can be found in Volumes 1 and 4 of the Report on the Remedial Investigation of the Upper 
East Fork Poplar Creek Characterization Area at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee 
(DOE 1998a). 

2.7.1 SUMMARY OF BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section summarizes the various steps of the baseline human health risk assessment (HHRA) and 
presents significant results used in making decisions for the UEFPC Watershed. The risk assessment is 
based on a set of identified contaminants of potential concern (COPCs) that are present at the site. 
Pathways for exposure of potential receptors (exposure scenarios) are identified, and a toxicity assessment 
is then done to evaluate the risk the COPCs pose to the potential receptors. Those COPCs that are 
determined to pose an unacceptable risk are identified as COCs. Two human health exposure scenarios 
were selected as part of the soil exposure assessment contained in the HHRA: unrestricted future 
industrial worker and residential.  

Both of the exposure scenarios described above assume a hypothetical future land use. Current 
contaminant concentrations were used to quantify risk under each of the exposure scenarios. Risks to 
current Y-12 industrial workers are mitigated through OSHA and ongoing health and safety controls. The 
use of current concentrations for future exposures generally defines the maximum potential exposure to 
UEFPC contaminants and results in the most conservative assessment of risk. For example, radionuclides 
that contribute to risk will decay over time to lower concentrations. Likewise, many SVOCs in soils will 
degrade and attenuate over time due to natural biological and chemical processes. 

Details regarding the pathways and receptors contained within each exposure scenario are presented 
in the Sect. 2.7.1.2. 

2.7.1.1 Identification of Contaminants of Concern 

The COCs were identified in the BLRA following EPA Region 4 guidance. Specifically, COCs are 
defined in that guidance as contaminants detected at a site that significantly contribute to a pathway in a 
use scenario for a receptor that either (1) exceed a cumulative excess lifetime cancer risk (ELCR) of 
1 × 10-4 or (2) exceed a cumulative noncarcinogenic hazard index (HI) of 1. Contaminants are not 
considered to be significant contributors to risk if their individual carcinogenic risk contribution is less 
than 1 × 10-6 and their non-carcinogenic hazard quotient (HQ) is less than 0.1. 
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Conclusions drawn in the BLRA for surface and subsurface soil COCs are as follows: 

• the most common classes of COCs detected in soil were metals (e.g., arsenic), PAHs 
[e.g., dibenzo(a,h)anthracene], PCBs (e.g., PCB-1254), and radionuclides (e.g., 137Cs); 

• the majority of the total risk for an industrial worker exposed to soil (i.e., total ELCR) within the plant 
boundaries was due to exposure to radionuclides, especially 238/235U, 226Ra, and 137Cs; PCBs and PAHs 
[especially dibenzo(a,h)anthracene] also contributed significantly to the total risk;  

• The majority of the total risk for residential exposure within the plant boundaries was due to exposure 
to radionuclides, especially 238/235U, 226Ra, and 137Cs; PCBs, PAHs [especially 
dibenzo(a,h)anthracene], cadmium, and mercury also contributed significantly to the total risk; and 

• not all areas had COCs in subsurface soil. 

2.7.1.2 Exposure Assessment 

As noted above, COCs were selected for each of the use scenarios addressed in the human health 
BLRA. This section summarizes the exposure assessment process and results. Generally, exposure 
assessment is a procedure whereby significant pathways of human exposure are identified via pathway 
analysis and doses to receptors are quantified in the risk assessment. In order to be quantified, an 
exposure pathway must be complete, either now or in the future. A complete pathway is one that includes 
a source of contamination and mechanism of release, a method of transport or retention, an exposure 
point, and a route of exposure. If any of these parts is absent, then the exposure pathway is deemed 
incomplete and is not quantified in the risk assessment. 

Pathway analysis identified two human health exposure scenarios to be evaluated for the UEFPC 
area in the human health BLRA. These were (1) an unrestricted industrial worker exposure scenario, and 
(2) a residential exposure scenario. These scenarios reflect the consensus among decision-makers about 
what primary land-use scenarios should be evaluated in human health BLRAs conducted at all Oak Ridge 
sites. Although current contaminant concentrations were used for the calculation of risk under all 
scenarios, the scenarios were determined to be applicable to hypothetical future conditions and not current 
conditions, as contaminated areas are properly isolated and controls are in place to protect the current 
workers. In the absence of these controls, current or future workers would be at risk for unacceptable 
exposure. 

A quantitative analysis of risk is presented in the BLRA for exposure to soil within each area. 
Because risks and hazards from exposure to primary waste units (e.g., waste disposal areas, tanks, and 
pipelines) were assumed to be very high and to exceed the risk range, quantitative analyses of these risks 
were not performed.  

Routes evaluated for the future unrestricted industrial exposure scenario for sediment, surface soil, 
and subsurface soil were (1) incidental ingestion (i.e., ingestion of soil through inhalation and subsequent 
ingestion of large particulates through hand-to-mouth actions), (2) inhalation of dust/particulates, 
(3) dermal contact, and (4) external exposure to ionizing radiation. For surface water, the routes evaluated 
for the industrial scenario were dermal contact while wading in the creek and inhalation of VOCs. For 
groundwater, the route evaluated for the industrial scenario was ingestion of water. 

The residential scenario assumes the area is developed for housing, and residents are exposed 
through drinking the groundwater and coming in contact with other contaminated media over a lifetime. 
This scenario evaluates risk associated with the site in the absence of any controls. Routes evaluated for 
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the future residential exposure scenario were quite extensive and included several direct contact exposure 
routes. Direct contact exposure routes included the following: 

• incidental ingestion of surface soil and sediment,  

• inhalation of dust/particulates emitted by surface soil and sediment,  

• dermal contact with surface soil and sediment,  

• external exposure to ionizing radiation emitted by surface soil and sediment,  

• incidental ingestion of surface water,  

• ingestion of groundwater as a drinking water source,  

• dermal contact with surface water (swimming/wading) and groundwater (household use), and  

• inhalation of VOCs and radionuclides emitted by surface water and groundwater during household 
use. 

The ingestion of fish was also evaluated as a residential scenario, using actual concentrations of fish 
taken from UEFPC. 

Exposure parameters used in all exposure equations were those used to derive chronic dose estimates 
(i.e., chronic daily intakes and chronic absorbed dose). The value of each of these parameters was 
approved by stakeholders. Additionally, use of these parameters yielded dose estimates that allowed for 
the estimation of dose over a lifetime of exposure (i.e., 25 years for the industrial worker and 30 years for 
the resident) under frequent use (i.e., 250 days per year for the industrial worker and 350 days/year for the 
resident).  

2.7.1.3 Toxicity Assessment 

As noted above, the toxicity of the COCs was used along with the dose calculations to quantify the 
ELCRs and systemic toxicity to potential receptors. Toxicity values for cancer effects and noncancer 
effects (i.e., systemic toxicity) were gathered primarily from EPA’s Integrated Risk Information System 
and Health Effects Assessment Summary Tables (HEAST). Additional toxicity values were obtained 
from communications with the Superfund Technical Support Center in Cincinnati, Ohio. Toxicity values 
used in the BLRA from all of these sources are listed in the UEFPC RI (DOE 1998a).  

The toxicity values used in the BLRA were slope factors for cancer risks and reference doses (RfDs) 
for systemic toxicity. Slope factors were used to quantitatively define the relationship between daily 
intake of a chemical and ELCR, and RfDs and reference concentrations were used to quantitatively define 
the relationship between daily intake of a chemical and systemic toxicity. Specifically, the slope factors 
used in the BLRA are upper-bound estimates of the probability of a response per unit intake of a 
carcinogen over a lifetime. RfDs and reference concentrations used in the BLRA are estimates of a daily 
exposure level for the human population that is likely to be without an appreciable risk of deleterious 
effects during a lifetime. 
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2.7.1.4 Risk Characterization 

Risk characterization combines the outputs from the exposure assessment (i.e., doses) and toxicity 
assessment (toxicity values) to characterize the baseline risks. For carcinogens, risks are the incremental 
probability of an individual’s developing cancer over a lifetime because of exposure to the carcinogen. 
This is referred to as an ELCR because it would be in addition to the risks of cancer individuals face from 
other causes such as smoking or exposure to too much sun. An ELCR of 1 × 10-6 indicates that an 
individual experiencing the reasonable maximum exposure (RME) estimate has a 1 in 1 million chance of 
developing cancer as a result of site-related exposure. The chance of an individual’s developing cancer 
from all other causes has been estimated to be as high as 1 in 3. EPA’s target risk range for site-related 
exposures is 1 × 10-4 to 1 × 10-6. 

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a 
specific time period (e.g., lifetime) with an RfD derived for a similar exposure period. An RfD represents 
a level that an individual may be exposed to that is not expected to cause any deleterious effect. The HQ 
is a ratio of exposure to toxicity. An HQ < 1 indicates that a receptor’s dose of a single contaminant is 
less than the RfD and that toxic noncarcinogenic effects from the chemical are unlikely. The HI is 
generated by adding the HQs for all COCs that effect the same target organ (e.g., liver) or that act through 
the same mechanism of action within a medium or across all media to which a given individual may be 
reasonably exposed. An HI < 1 indicates that, based on the sum of all HQs from different contaminants 
and exposure routes, toxic, noncarcinogenic effects from all contaminants are unlikely. An HI > 1 
indicates that site-related exposures may present a risk to human health. 

Table 2.1 presents the results of risk characterization for soil and subsurface soil for cancer and 
systemic toxicity for the future unrestricted industrial worker and future resident scenarios. 

Table 2.1. Risk characterization summary for carcinogens and systemic toxicity for the 
baseline human health risk assessment for the UEFPC Watershed 

Area 

Exposure to 
surface soil 

(ECLR) 

Exposure to 
subsurface soil 

(ECLR) 

Exposure to 
surface soil 

(HI) 

Exposure to 
subsurface soil 

(HI) 

Scenario: future industrial worker 

East UEFPC 1 × 10-3 6 × 10-5 0.83 0.15 

Central UEFPC 6 × 10-4 1 × 10-5 2.4 0.11 

West UEFPC 2 × 10-3 1 × 10-4 0.44 0.72 

Scenario: future resident 

East UEFPC 4 × 10-3 NA 2.1 NA 

Central UEFPC 2 × 10-3 NA 5.9 NA 

West UEFPC 7 × 10-3 NA 1.1 NA 

This table provides total ELCR and total hazard indices for the routes of exposure quantified for the 
future industrial worker and resident. These total risk estimates were based upon RME for each receptor 
and were developed taking into account various conservative assumptions about the frequency and 
duration of the receptors’ exposure to soil. These total risk estimates include contributions from both 
chemicals and radionuclides.  

ELCR = excess lifetime cancer risk 
HI = hazard index 
NA = not applicable for this location 

RME = reasonable maximum exposure 
UEFPC = Upper East Fork Poplar Creek 
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Contaminated areas are properly isolated and controls are in place to protect the current workers. In 
the absence of these controls, current or future workers would be at risk for unacceptable exposure. Direct 
exposure to radionuclides in contaminated soils poses the most likely exposure pathway in Y-12. 
Numerous areas exhibit radiological contamination that poses unacceptable risks greater than 1 × 10-4 to 
industrial workers from direct exposure to radiation. Figures 2.6 and 2.7 depict risks and hazards on a 
location-by-location basis for industrial workers exposed to surface and subsurface soils. The eastern, 
central, and western parts of Y-12 used to evaluate soil exposure are illustrated in Fig. 2.8. 

Contaminated soils throughout Y-12 exhibit unacceptable levels of radionuclide contamination. 
These areas of contamination are concentrated primarily in the western part of the plant and, to a lesser 
extent, in the eastern part of the plant. Total radiological risks to the industrial worker (across all 
radiological COPCs but not including chemical constituents) in the eastern, central, and western parts of 
the plant are 7.9 × 10-4, 4.8 × 10-4, and 1.5 × 10-3, respectively.  

Areas of PCB contamination throughout the area also present unacceptable risks via dermal exposure 
to the industrial worker. Dermal risk to the industrial worker exposed to PCBs in surface soil were  
7 × 10-5 in the eastern part of the plant, 2.4 × 10-5 in the central part of the plant, and 1.1 × 10-5 in the 
western part of the plant.  

Predominant COCs. Y-12 contains numerous COCs, including radionuclides, metals, and VOCs. 
The predominant soil human health COCs (defined as those COCs with total carcinogenic risks >10-4 
and/or total noncarcinogenic hazards >3) are 238/235U, 226Ra, 137Cs, PCBs, and dibenzo(a,h)anthracene. 
Table 2.2 presents the complete listing of all human health COCs for surface and subsurface soil. 

The mercury exposure point concentrations (EPCs) in soil ranged from 7.1 to 28.8 mg/kg when 
evaluating the soils on an aggregate basis (eastern, middle, and western sections of the Y-12 area). These 
EPCs produced noncarcinogenic hazards from 0.057 to 0.23 for the future residential receptor; thus, 
mercury is not included as a predominant COC for soil. 

2.7.2 CONCLUSIONS FROM BASELINE RISK ASSESSMENT AND BASIS FOR ACTION 

As shown in Table 2.1 unacceptable risks to human health are present in soil at Y-12. The 
contaminants are primarily radionuclides; however PCBs, PAHs and metals contribute to risk. The 
primary exposure pathway to workers is external exposure to radiation, although ingestion and dermal 
contact are also contributors to total risk. The response action selected in this ROD is necessary to protect 
the public health and welfare from actual or threatened releases of hazardous substances into the 
environment. 

2.8 REMEDIAL ACTION OBJECTIVE 

Major problems identified in the UEFPC Watershed are radiologically and chemically contaminated 
soils; based on these threats to human health and the environment, remedial action objectives (RAOs) for 
soil cleanup were developed to focus the planning of remedial alternatives. 
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Fig. 2.6. Human health industrial surface soil risks and hazards in UEFPC. 
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Fig. 2.7. Human health industrial subsurface soil risks and hazards in UEFPC.  
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Fig. 2.8. Soil exposure areas for the UEFPC baseline human health risk assessment. 
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Table 2.2. Contaminants of concern for surface and subsurface soil* 
Contaminant of concern Surface soil Subsurface soil 
Arsenic X X 
Beryllium X X 
Cadmium X  
Chromium X  
Mercury X  
Total uranium (metal) X  
3,3'-Dichlorobenzidine X  
Benz(a)anthracene X  
Benzo(a)pyrene X  
Benzo(b)fluoranthene X  
Dibenzo(a,h)anthracene X  
Indeno(1,2,3-cd)pyrene X  
PCB-1242 X  
PCB-1248 X  
PCB-1254 X X 
PCB-1260 X  
Total PCB X  
Cesium-137 X  
Neptunium-237 X X 
Radium-226 X  
Thorium-232 X  
Uranium-235 X X 
Uranium-238 X X 

* Contaminants of concern are listed for the industrial and residential scenarios for 
surface soils and the industrial scenario for subsurface soil. 

Because Y-12 is an active industrial facility and because use of the buildings and facilities 
throughout the plant is anticipated for the foreseeable future, the unrestricted (i.e., residential) land use 
scenario was eliminated as a likely future use. In addition, the DOE NNSA activities at Y-12 will also 
continue for the foreseeable future. The NNSA has recommended that because of security concerns and 
the ongoing modernization program, the anticipated land use for the foreseeable future be controlled 
industrial throughout the entire facility. This decision considers soils, scrap metals, and buried wastes as a 
source to groundwater but does not address remediation of the contaminated groundwater or adjacent 
surface water or sediments. Final remediation of these media will be addressed in future RODs. Decisions 
on final soil cleanup levels for contaminated soil have been deferred to a future decision document and 
will not be addressed in this ROD.  

The RAOs for UEFPC Watershed soil for controlled industrial land use are listed below: 

• protect workers in the industrial complex area by achieving a cumulative risk for all significant or 
primary COCs combined not to exceed a residual cumulative remediation goal of 10-4 ELCR, 
excluding radium and thorium, or an HI of 1 allowed for each organ-specific effect; 
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• minimize further contamination of groundwater by remediating accessible (i.e., not under buildings or 
pavement) soil, buried waste, or subsurface structures that contribute significantly to groundwater 
contamination at an ELCR greater than 10-4 or an HI greater than 1 for industrial use of groundwater. 
Pavement includes major roads, buildings, and major usage parking lots; and 

• minimize further contamination of surface water in UEFPC by remediating accessible soil, buried waste, or 
subsurface structures that contribute significantly to surface water contamination by mercury in exceedance 
of the UEFPC Phase I ROD interim goal of 200 ppt at Station 17. (Only mercury is being evaluated because 
that is the COC in the surface water as identified in the Phase I decision.) 

As stated above, the reasonable anticipated future land use for the Y-12 NSC is industrial. The 
protection goal associated with this future land use is to protect human health under an industrial land use 
not to exceed 10-4 excess lifetime cancer risk (ELCR) excluding radium and thorium and an HI of 1 for 
each organ-specific effect. These RAOs will also limit further contamination of groundwater and support the 
UEFPC Phase I ROD (DOE 2002a) surface water RAO. Active soil remediation to achieve this interim 
action’s worker protection RAO will extend down to a maximum of 2 ft below ground surface for all of 
the Y-12 industrial area except Exposure Units (EUs) 1a and 1b (see Fig. 2.9), where active soil 
remediation will extend down to a maximum of 10 ft below ground surface. However, where soil 
remediation below these maximum depths is required to achieve the interim action’s surface and 
groundwater protection RAOs, it may extend down as far as the underlying water table or bedrock. 

2.8.1 SOIL REMEDIATION LEVELS 

Remediation levels establish the permissible risk, concentration, or exposure level of contaminants at 
a site that must be achieved by the completed remedy. Remediation levels for remedial actions under 
CERCLA are developed principally using site-specific risk assessments and ARARs/“to be considered” 
guidance. All remedial actions at CERCLA sites must be protective of human health and the environment 
and comply with ARARs unless a waiver is justified. ARARs are often the determining factor in 
establishing remediation levels at CERCLA sites. However, where ARARs are not available or are not 
sufficiently protective, site-specific risk assessments are used to develop the remediation levels. 

During or at the end of remedy implementation, data are collected and analyzed to measure whether 
the remedy has attained the remediation levels with an acceptable level of confidence. Documentation of 
remediation level attainment for UEFPC will use statistical methods to provide a quantitative estimate of 
the probability that the residual risk in an area does not exceed the respective remediation level. 

Remediation levels to accomplish each of the protection goals stated in the RAOs are discussed 
below. 

2.8.1.1 Remediation Levels for the Protection of Human Health 

To protect an industrial receptor, both average and maximum remediation levels for soil are 
established for specific EUs. The terms “exposure unit,” “average remediation level,” and “maximum 
remediation level” are defined below. 

Exposure Unit. An EU is the geographical area within which an anticipated receptor could move 
about and become exposed to a contaminated medium (during the period of exposure duration). Receptors 
typically are assumed to exhibit random movement, so there is an equal probability of contacting any area 
within the EU. The size of the EU is appropriate for the receptor being considered. 
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Fig. 2.9. EU locations at the UEFPC Watershed. 
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Average Remediation Level. The average remediation level is an average concentration or risk 
across the EU that is not to be exceeded. The corresponding risk would lie within EPA’s acceptable risk 
range of 10-6 to 10-4 and an HI of 1 will be allowed for each organ-specific effect for an industrial worker. 

Maximum Remediation Level. The maximum remediation level is a concentration not to be 
exceeded for any particular location or small, contaminated area within the EU. 

Contaminated media within an EU will be remediated so the residual contamination or risk within 
that EU will be at or below the corresponding average remediation level and the maximum elevated area 
concentration will be at or below the corresponding maximum remediation level. The soil remediation 
levels will be achieved upon completion of all remediation identified within an EU. 

Table 2.3 summarizes the criteria used to establish the soil remediation levels for the protection of 
human health at Y-12 under the defined industrial risk scenario. Target COCs are those frequently found 
to drive risk. The remediation levels are risk-based for protection of a site-specific industrial worker based 
on incidental ingestion, inhalation of particulates and vapors, dermal contact, and external exposure. 
Based on interviews with Y-12 personnel, the site-specific industrial worker is assumed to have an 
exposure frequency of 1250 h/year (5 h/d for 250 d/year) and an exposure duration of 13 years (duration 
based on 95% upper confidence limit value), calculated from Y-12 site-specific data (BJC 2000).  

Table 2.3. Soil remediation levels for protection of human health in UEFPC 
Receptor Industrial worker 
Exposure frequency and duration 1250 h/year (i.e., 5 h/d for 250 d/year) for 13 yearsa 
Nominal size and number of EUs Fifteen EUs ranging in size from 13 to 88 acres (see Fig. 2.9) 
Target contaminants Carcinogenic COCs: 137Cs, 226Ra, 232Th, 235U, PCBs, and 238U 

Noncarcinogenic COCs: Cd, Hg, and U 
Average remediation levels not 
to be exceeded for the EU 

ELCR of 1 × 10-4 and HI of 1 for each organ-specific effect for all target 
contaminants combined, and average ELCR of 1 × 10-5 to 1 × 10-4 and HQ of 1 
for individual target contaminants 
Exceptions: 5 pCi/g above background for 226Ra decay series and 232Th decay 
series, averaged over each EU [similar to ACLs specified in 40 CFR 192 and 
DOE Order 5400.5 (DOE 1993)] 

Concentrations corresponding to 
average remediation level 

See Table 2.5 for concentrations 

Maximum remediation level not to 
be exceeded at individual locations

Assumes an acute exposure to an industrial receptor of 125 h/year for all COCs 
except for 226Ra and 232Th  
Three times the average remediation level for the 226Ra and 232Th decay series 
(15 pCi/g above background for 226Ra and 232Th) (see Table 2.5) 

Maximum depth of remediation 10 ft in EU 1a/1b, 2 ft in all other areas 
aBased on site-specific data gathered from Y-12 maintenance personnel (BJC 2000). 

ACL = alternate concentration limit 
EU = exposure unit 
CFR = Code of Federal Regulation 
HI = hazard index 
COC = contaminant of concern 

HQ = hazard quotient 
DOE = U.S. Department of Energy 
PCB = polychlorinated biphenyl. 
ELCR = excess lifetime cancer risk 
UEFPC = Upper East Fork Poplar Creek. 

EUs were identified based on the following: 

• operational history,  



 

05-089(E)/022806 2-34 

• physical boundaries,  
• receptor type and area worked,  
• contaminant impacted/nonimpacted areas, and  
• contaminant distribution.  

Based on these criteria, 15 EUs were identified for Y-12 (Fig. 2.9). The size of these EUs varies 
from 13 to 88 acres with building footprints included in the area or 8 to 30 acres without building 
footprints included in the area, as shown on Table 2.4. Implementation of an EU approach at Y-12 will be 
complicated because of the ongoing Y-12 modernization program, which involves the demolition of aging 
facilities and construction of new facilities and infrastructure. Soil remediation could occur in areas 
smaller than the currently defined EUs; therefore, a flexible remediation approach that achieves 
remediation levels is needed to address these issues. Flexibility would be needed in two areas: (1) use of a 
point remediation level on small areas remediated, and (2) modifications to EU boundaries to support 
modernization efforts. 

Both the average and maximum remediation levels are used in the remediation process, with the goal 
of protecting the industrial worker. Average remediation levels are established for individual, target COCs. 
The risk for individual, target COCs will generally not exceed a 10-5 ELCR or a hazard quotient (HQ) of 1. 
Risk values higher than 10-5 but less than 10-4 are set for selected COCs if justified based on cost 
prohibitiveness or technical impracticality. Remediation levels for the 226Ra and 232Th decay series are not 
risk-based but are set at an alternate concentration limit similar to that in DOE Order 5400.5 (DOE 1993). 
Average individual remediation levels starting at 10-5 allow a cumulative risk for all target COCs combined in 
an EU not to exceed a risk of 10-4 ELCR, excluding radium and thorium, or an HI of 1 for each organ-specific 
effect. 

For all contaminants except 226Ra and 232Th, the maximum remediation level for any individual 
location within the EU has the same risk goal as the average remediation level but assumes an exposure 
frequency of 125 h/year, one-tenth that of the average remediation level. For the 226Ra and 232Th decay 
series, the maximum soil concentration for any individual location within an EU may not exceed three 
times the average remediation level, which is consistent with DOE Order 5400.5. 

Soil remediation concentrations that correspond to the average and maximum remediation levels for 
individual target COCs are shown in Table 2.5. Cost prohibitiveness and ease of field detection were 
considered when selecting an average remediation level of 11 pCi/g of 137Cs, equivalent to an ELCR of 
4.2 × 10-5 for the site-specific industrial worker. This is distinguishable above background for most 
modern gamma speciation field instrumentation. 

The 226Ra and 232Th decay series are exceptions to the risk-based approach because they have 
alternate concentration-based remediation levels of 5 pCi/g above background (226Ra or 232Th) (see 
Appendix B). This alternate concentration limit is commonly used by EPA and DOE and has 
been successfully implemented at numerous remediation sites throughout the United States containing 
226Ra and/or 232Th as COCs [see, for example, EPA Office of Solid Waste and Emergency Response 
(OSWER) Directive 9200.4-25, Use of Soil Cleanup Criteria in 40 CFR 192 as Remediation Goals for 
CERCLA Sites, February 12, 1998]. For these radionuclides, a risk-based cleanup level that achieves a 
1 × 10-5 risk-based goal, including background, is not attainable because of the risk associated with natural 
background concentrations. The mean background concentrations of 226Ra and 232Th in soil are approximately 
1.4 and 2.75 pCi/g, respectively. The risk to a site-specific industrial receptor associated with these background 
levels is estimated at approximately 2.3 × 10-5 for 226Ra and 5.2 × 10-5 for 232Th. Alternate concentration limits, 
similar to those specified in 40 CFR 192 and DOE Order 5400.5 (DOE 1993), were used to set appropriate 
cleanup standards for 226Ra and 232Th. 
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In addition to the 5 pCi/g limit on average concentration of these radionuclides over each EU, no 
localized area of elevated contamination may exceed 15 pCi/g above background (226Ra or 232Th). 
Because the opportunity for a receptor to be exposed to a small area of elevated contamination is much 
less than that for an entire EU, this limit on the maximum permissible concentration does not significantly 
impact the estimate of residual risk. As discussed in OSWER Directive 9200.4-25, the value of 15 pCi/g 
above background was adopted in 40 CFR 192 as an indicator to locate subsurface soil containing elevated 
concentrations of radium or thorium. For Y-12 soil, the maximum concentration limit of 15 pCi/g above 
background for 226Ra or 232Th serves a similar purpose—to help locate areas of elevated concentrations of these 
radionuclides. 

2.8.1.2 Remediation Levels for the Protection of Groundwater 

Soil that contains sufficiently high levels of soluble contaminants can be a source of contamination 
to surface water and groundwater. The intent of soil cleanup is to conduct initial removal of the most 
contaminated, accessible subsurface soil that poses an immediate threat of causing continued or further 
spread of groundwater contamination. As a basis to identify the soil that poses an immediate threat to 
groundwater, soil will be remediated that contributes to an ELCR greater than 1 × 10-4 or an HI greater 
than 1 for industrial drinking water use. Exposure assumptions for industrial drinking water are provided 
in Sect. C.1 of Appendix C. The point of exposure can be any place in the groundwater at Y-12. Industrial 
use of groundwater is assumed only for back-calculating soil remediation levels and does not imply an 
anticipated future use or final groundwater goal. The groundwater will not have a remediation goal until 
the final groundwater decision is made for the UEFPC Watershed. Soil remediation levels may need to be 
revisited when a final decision is made. 

The approach to determining required subsurface soil removal uses mathematical models to estimate 
the amount of contaminant release from soil, attenuation during migration, and the concentration that would 
occur in water withdrawn from a groundwater well conservatively positioned at the downgradient edge of 
the contaminated soil mass. The mass of contamination is considered instead of just the concentration. 
Only contaminants that are identified as existing COCs that exceed groundwater industrial use levels will 
be evaluated. Because of the age of the contamination (30 to 60 years), contaminants not already causing 
an elevated risk in the groundwater are either immobile or at such low concentrations as not to be a future 
threat. The calculation models and input parameters used for this evaluation are presented in Appendix C. 

2.8.1.3 Remediation Levels for the Protection of Surface Water 

Another remediation goal for soil at Y-12 is to minimize further contamination of surface water in 
UEFPC. Accessible soil that contributes significantly to surface water contamination through groundwater 
transport of mercury in exceedance of the UEFPC Phase I ROD (DOE 2002a) interim goal of 200 ppt3 at 
Station 17 will be remediated. Only mercury is being evaluated because that is the surface water COC 
identified in the Phase I decision. Because a final surface water decision is not being made at this time, 
soil remediation levels will need to be revisited when that final decision is made. The intent of soil 
cleanup is to enhance the effectiveness of remedial actions selected in the UEFPC Phase I ROD by 
removal of the remaining contaminated accessible soil that poses a threat to exceeding the interim surface 
water goal. The approach to determining required subsurface soil removal uses mathematical models to 
estimate the amount of contaminant release from soil, attenuation during migration through the 
groundwater and surface water, and the concentration that would occur at the Station 17 compliance 
point. The calculation models and input parameters that will be used for this evaluation are presented in 

                                                      
3 Risk-based goal selected per interim action ARAR waiver (Appendix C). 
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Appendix C, which also includes the basis for determination of the interim surface water goal of 200 ppt 
of mercury at Station 17 in accordance with the UEFPC Phase I ROD. 

2.9 SUMMARY OF REMEDIAL ALTERNATIVES 

Two remedial alternatives are under consideration for this interim decision. The no-action alternative 
is considered along with a proposed action alternative. Although other remedial strategies 
(e.g., containment, institutional controls, and in situ treatment) were considered during the FS 
(DOE 1999a) and FFS (DOE 2004a) as part of the identification/screening of technologies and 
development of alternatives, they were determined not to be consistent with the near-term future use of Y-
12 or not to be technically effective. In addition to these considerations, the ORR Bethel Valley 
(DOE 2002b) and ETTP Zone 1 (DOE 2002c) RODs had developed a presumptive remedy of excavation 
for radioactively contaminated soils on the ORR. Therefore, only one action alternative using the 
presumptive remedy was developed in the FFS. As required by the NCP, the no-action alternative 
provides a comparative baseline against which other alternatives can be evaluated.  

2.9.1 ALTERNATIVE 1—NO ACTION 

Under this alternative, DOE would take no remedial action and would eliminate existing controls. 
All soil contamination remaining after implementation of the actions specified in the Phase I ROD for 
UEFPC (DOE 2002a) would be left in place, with no engineering or institutional controls to reduce future 
exposure to humans or to mitigate releases to groundwater. The existing media monitoring and institutional 
controls would be discontinued. Site fencing would not be maintained. 

2.9.2 ALTERNATIVE 2—SOIL REMOVAL 

Alternative 2 is designed to achieve the RAO by source removal. The primary mechanism for 
cleanup is removal to protect industrial workers, surface water, and groundwater. Principal actions 
include (1) soil removal to protect workers, (2) soil removal to protect surface water and groundwater, 
and (3) scrap removal. LUCs will be used to prevent access to residual contamination below the 
maximum remediation depth for that EU and to prevent inappropriate future use of the site. Figure 2.10 
presents the general response action logic for soil remediation. 

Soil Removal to Protect Workers. Accessible unacceptably contaminated soils exceeding the 
remediation levels will be excavated to allow for controlled industrial land use up to a depth of 2 ft. 
Accessible unacceptably contaminated soils in EU 1a/1b will be excavated to a depth of 10 ft to allow for more 
aggressive future DOE development. Accessible soil is defined as that not under buildings or critical active 
utilities or roads. Over time, currently inaccessible soil will become accessible and will be addressed 
under this alternative. Before activities that would decrease accessibility to soil occur or as soil becomes 
accessible, the condition of the surface soil would be assessed and action taken, if necessary. Deeper soil 
would be institutionally controlled to prevent unacceptable access. Access to all soil at Y-12 would be 
institutionally controlled to prevent unrestricted (residential) use. 

Comparing existing soil or shallow buried waste data to both the maximum and average remediation 
levels resulted in the identification of areas potentially requiring remediation. Those areas with data 
suggesting the soil is above the maximum remediation level were assumed to need excavation. Then, 
remaining data were averaged within each EU. If the average of the data exceeded the average 
remediation level, areas of the greatest concentration were incrementally included in the excavated area 
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Fig. 2.10. General response action logic diagram for soil.
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until residual average concentrations were below the average remediation levels. No shallow buried waste 
was identified in the top 2 ft as requiring remediation to protect a future site-specific industrial worker; 
however, the buried waste is contaminated above unrestricted levels and would require institutional 
controls, just like deeper soil. 

In EU 1a/1b, no areas of deeper contamination (2–10 ft) that would require remediation could be 
found with existing data. Figures 2.11 and 2.12 present the estimated areas of excavation. Most of the soil 
planned for excavation is located in the Salvage Yard Area (see Fig. 2.11). Because much of the soil is 
below the scrap, the extent of contamination is uncertain. Assuming that only those areas in the salvage 
yard that have data suggesting contamination require excavation, the total soil volume requiring 
excavation would be about 25,000 yd3. If the entire salvage yard is assumed to be unacceptably 
contaminated, the volume could almost double to 40,000 yd3. Predesign sampling would be used to 
reduce the uncertainty of soil volumes (area and depth) as well as to demonstrate that the excavated soil 
would meet any disposal WAC. 

As previously discussed, due to Y-12 modernization activities, entire EUs might not be available for 
remediation at the same time. Either the average or maximum remediation levels might be used in the 
future in portions of an EU to identify areas of soil requiring excavation. However, during excavation of a 
partial EU, the remediation level that will result across the entire EU will be considered. Once an entire 
EU has been remediated or becomes accessible, averaging of data over the EU would occur to 
demonstrate compliance with the remediation levels. After remediation of an EU, the contaminants 
identified in Table 2.5 will be verified as achieving their listed average and maximum remediation levels. 
Sampling will be both biased and unbiased as applicable. Verification will be based on statistics, process 
knowledge, visible staining, and other distinguishing features. 

The soil would be excavated using standard equipment. No unusual health and safety protection 
would be needed, although radiological scanning of equipment and personnel would be required. The soil 
would be excavated directly into dump trucks for transport and disposal. After excavation, either 
sampling or a radiological survey of the open area would be conducted to demonstrate that concentrations 
were below the maximum remediation levels. Upon completion of soil excavation, the remaining hole 
would be filled, graded, and protected from erosion with practices such as revegetation or paving, if the area is 
not reused for building construction. 

For purposes of the decision evaluation, it was assumed that all excavated soils would be disposed in 
the EMWMF. However, soils that meet the WAC of the ORR Landfill could be disposed there. If the soil 
did not meet the ORR disposal facility WACs or if the ORR disposal facilities had already closed 
(currently inaccessible soil could potentially be remediated after EMWMF closure), the soil would be sent 
off site, preferentially to another DOE facility and then to a commercial facility. Soil would require 
treatment before disposal if it contained hazardous constituents above the land disposal restriction criteria 
(40 CFR 268). The cost estimate assumes no treatment is needed. In addition, excavation is assumed to 
occur over several years, with several mobilizations and demobilizations to account for some excavation 
occurring after building demolition and/or before new construction. 

Soil Removal to Protect Surface Water and Groundwater. The excavation to protect against 
unacceptable releases to underlying groundwater and surface water is much like the shallower excavation. 
Again, only accessible soil is included in this alternative. As time progresses, more of the soil is likely to 
become accessible as buildings are demolished. Before a new building is constructed, any suspect areas of 
soil contamination that may contain sufficient mass to be a continuing source to groundwater or surface 
water contamination would be assessed and action taken, if necessary, under this alternative. Current data  
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Fig. 2.11. Estimated areas of soil excavation (West End).
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Fig. 2.12. Estimated areas of soil excavation (East End).  
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suggest that accessible soil in the basement of Bldg. 9201-2 is contaminated with mercury that could 
cause an unacceptable release to groundwater or surface water in the future. This soil is located about 5 ft 
below the basement surface. This estimated volume of deeper soil requiring excavation is 150 yd3. 

Differences between the excavation of surface and deep soils include the fact that shoring or 
backsloping might be needed, in some cases, with the deeper excavation to minimize the chance of the 
excavation sloughing. Additionally, with deeper excavation, there is the chance of excavating around 
subsurface structures. If the structures are inactive (e.g., tanks, pipelines), they will be removed with the 
soil. If the structures are active, careful excavation will be required to avoid disruption of service to the 
plant activities. A final difference is the possibility that deeper excavated soil may require some draining 
or dewatering before transport for disposal. Although excavation would typically be limited to the 
average depth of the water table or to bedrock, whichever was shallower, it is likely that some wet soil 
would be encountered. In this case, the water would be removed or the soil solidified before disposal. Any 
water generated from soil dewatering would be collected and treated at an on-site water treatment plant. 

A predesign study would be needed to confirm and fully delineate areas of contamination and to then 
apply the calculations in Appendix C to that contamination to determine the boundaries of excavation. 
This study would require sampling from likely sources that have insufficient or dated information to 
support the calculations and would conduct some random sampling in likely areas of residual 
contamination (i.e., in the heavily industrialized areas in which miscellaneous spills could have occurred 
and the Coal Pile Trench/Beta 4 Security Area). Known areas of groundwater contamination would be 
more intensively investigated to determine whether a remaining source could be located.  

Surface Scrap Metal. Scrap located in the salvage yard would be removed under this alternative. A 
portion of the salvage yard is located inside the PIDAS. There are two open piles of radioactive scrap 
metal, 37 Sealand containers, and 545 B-25 boxes. The scrap outside of the PIDAS area consists of three 
open piles, 184 filled Sealand containers, and 40 empty Sealand containers. The scrap would be 
characterized to demonstrate that it can meet the WAC of an authorized disposal facility. The cost 
estimate in this ROD assumes all scrap is disposed of at the EMWMF. However, if portions of the scrap 
meet the WAC of the ORR landfill, it would be used for disposal. If capacity at the EMWMF is an issue 
in FY 2009 or beyond, volume reduction would be evaluated to minimize the volume of scrap sent to the 
EMWMF. The scrap would be size-reduced as necessary to meet the physical WAC, transported by truck, 
and disposed. Roughly 25,000 yd3 of loose and contained scrap are assumed to require disposal. 

Uncertainties and Contingent Actions. There are several uncertainties with site conditions and 
technology performance associated with this alternative. These uncertainties are managed in the 
alternative by developing contingent actions. The scope of each contingent action will be evaluated to 
determine if any changes to the ROD are required. 

Subsurface inactive structures. Inactive subsurface structures (pipelines and basements) would be 
excavated or decontaminated if they were sufficiently contaminated to trigger the need for remediation to 
protect an industrial worker or the underlying groundwater. Because all potential tank sources have been 
removed and most pipelines that could contain contamination have already been removed or lined under 
previous programs or were covered in the Phase I ROD (DOE 2002a), the most likely remaining 
subsurface structures that could be sources of contamination are basements. Current information does not 
suggest that these structures require remediation, but there is uncertainty associated with the conclusions 
because of limited structure data.  

The first step in the subsurface structure remediation process would be to characterize the structure. 
Existing information would be reviewed and supplemented, as needed, with new data. If data indicated 
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the presence of a mobile source of contamination, the model for protection of groundwater and surface 
water would be run to determine whether the structure presented a future source of contamination to 
groundwater or surface water at unacceptable levels. If so, the structure would be decontaminated 
sufficiently to remove the source (most likely no more than washing or equivalent would be required). If 
contamination above remediation levels to protect the industrial worker existed in the top 2 ft (or in the 
top 10 ft in EU 1a/1b), that portion of the structure would be removed. All remaining structures would be 
filled with soil or other material after drainage holes had been drilled in the floor and walls to prevent 
rainwater from bathtubbing. 

VOC-contaminated soil or buried waste. None of the existing soil data indicate that a potential 
source, as defined by Appendix C calculations, of VOC contamination to underlying groundwater exists 
at levels requiring remediation. The most likely source, the East End Garage Area, did not exceed levels 
requiring remediation. The RI (DOE 1998a) concluded that low parts-per-million levels of VOCs in the 
groundwater in the Beta 4 Security Pits Area were the result of migration from the Y-12 Salvage Yard 
rather than the pits; thus, the buried waste was also assumed not to be an historical or future source of 
groundwater contamination. However, because of limitations in the data, it is possible that residual VOC 
contamination exists in the security pits or elsewhere in the complex at levels requiring remediation. 
These areas would be identified either through the planned predesign study or through sampling activities 
that occur as part of modernization efforts as soil becomes accessible. If such contamination is found, the 
contingent action would be to excavate. Similarly, the nature and extent and risk conclusions associated 
with the Coal Pile Trench contributions to groundwater contamination are uncertain and will be addressed 
through additional characterization and remediated, if required, to achieve the remedial action objectives. 

Mercury in situ treatment. The effectiveness of in situ mercury treatment for soil is uncertain 
because of the current stage of development. It currently cannot be demonstrated that in situ treatment 
would be cost-effective when compared to excavation; however, future technology development activities 
might provide the information necessary to demonstrate that some of the process options could be 
cost-effective. If the process options are sufficiently developed when it is time to implement mercury 
remediation, these process options will be re-evaluated for potential implementation. 

Institutional Controls, Land Use Controls, and Monitoring. Limited groundwater monitoring 
near deep soil excavation areas would be conducted for 5 years to assess the effectiveness of source 
removal. Surface water monitoring is already occurring under the Phase I ROD (DOE 2002a), and no 
additional monitoring is included as part of this alternative. LUCs to prevent access to contaminated soil 
beneath 2 ft (10 ft in EU 1a/1b) and to prevent future residential use are being proposed for these 
purposes as an integral part of this alternative. Controls would include property record notices, zoning 
notices, and property record restrictions. Controls would also include an existing DOE program that 
requires permits for land-disturbing activities before excavation/penetration activities are begun to limit or 
prohibit land-disturbing activities in contamination areas left behind. Existing surveillance patrols will be 
continued to control and monitor access by workers and the public during remediation. 
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EVALUATION CRITERIA 
 
The following criteria are used to evaluate potential alternatives, 
as required by CERCLA and the NCP.  
 
1. Overall protection of human health and the environment 

addresses whether an alternative eliminates, reduces, or 
controls threats to public health and the environment. 

 
2. Compliance with ARARs addresses whether an alternative 

meets federal and state environmental laws and 
regulations. 

 
3. Long-term effectiveness considers whether an alternative 

can protect public health and the environment long after 
remedial action is complete. 

 
4. Reduction of toxicity, mobility, or volume through 

treatment evaluates an alternative’s use of treatment to 
reduce the harmful nature of contaminants; the 
contaminants’ ability to move in the environment; and the 
amount, or volume, of contamination present. 

 
5. Short-term effectiveness considers the time needed for an 

alternative to achieve remedial response objectives and the 
risks posed to workers, residents, and the environment 
during the remedial action. 

 
6. Implementability addresses the feasibility of an alternative 

from a technical and an administrative standpoint. 
 
7. Cost considers the amount of money needed to design, 

construct, operate, and maintain the alternative. 
 
8. State acceptance addresses TDEC comments concerning 

the alternatives considered. 
 
9. Community acceptance addresses public comments on the 

alternatives being considered. Public comments are 
addressed in the “Responsiveness Summary” section of the 
ROD. 

2.10 SUMMARY OF COMPARATIVE ANALYSIS OF 
ALTERNATIVES 

All remediation alternatives must be evaluated 
against the nine CERCLA evaluation criteria 
(EPA 1988, see text box). The first criterion (overall 
protection of human health and the environment) must 
be met by any alternative considered in the ROD. The 
second criterion (compliance with ARARs) must also 
be met by any alternative considered for selection 
unless an ARAR is waived under CERCLA 
Sect. 121(d)(4). The next five criteria (long-term 
effectiveness; reduction of toxicity, mobility, or volume 
through treatment; short-term effectiveness; 
implementability; and cost) are the primary balancing 
criteria that form the basis of the detailed analysis. 
Evaluation against the first seven criteria resulted in 
identification of the preferred alternative presented in 
the proposed plan (DOE 2005a). The last two criteria 
(state acceptance and community acceptance) are the 
modifying criteria used in the final balancing of 
trade-offs between alternatives upon which the final 
remedy selection is made. 

2.10.1 EVALUATION OF ALTERNATIVES 

The comparative analysis of alternatives for Y-12 
is presented in Table 2.6 and is summarized here. 
Consistent with DOE policy, NEPA values are 
incorporated into this evaluation. The no-action 
alternative was fully evaluated against the evaluation 
criteria and determined to be a non-feasible alternative 
because it failed to protect human health and the 
environment. Therefore, the no-action alternative has 
not been carried forward for additional evaluation. 
DOE also evaluates the alternatives against NEPA 
values in consideration of the DOE “Secretarial Policy 
Statement on National Environmental Policy Act” 
(DOE 1994a). The values that were most relevant to the 
decision and, therefore, evaluated include 
socioeconomics impacts, irreversible and irretrievable 
commitment of resources, and cumulative impacts. 
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Overall Protection of Human Health and the Environment. Alternative 1, the no-action 
alternative, would not protect human health. Soil presents an unacceptable risk to an industrial worker. 
Y-12 is currently used as an industrial facility and relies on access controls to control risk. Under the 
no-action alternative, these controls might no longer be in place in the future. 

There would be no risk to terrestrial species because there is no terrestrial habitat; however, soil 
contaminated with mercury might release to adjacent surface waters through groundwater migration. 
Although the residual mercury contamination addressed in this decision is small, there would be a 
potential for aquatic environmental impacts in the future under no action. Alternative 2, soil removal, is 
considered protective of human health and the environment. Through soil and scrap removal, the 
industrial risk and potential for contaminant migration would be removed. The volumes requiring removal 
would be sufficiently small so as not to result in a notable increase in short-term risks during construction 
or transportation of waste to the disposal cell. Residual risk to an industrial worker from deeper soil and 
buried material remaining after removal of the most contaminated portion of the soil in the top 2 ft (10 ft 
in EU 1a/1b) would be controlled through the use of institutional controls (primarily excavation 
penetration/permit program). Also, future use of the land would be limited to industrial to prevent 
residential use. Residents would have an unacceptable risk from some of the residual contamination 
without land-use controls. If the land use changed in the future, this decision would need to be revised. 

Compliance with ARARs. ARARs can specify maximum concentrations of contaminants that can 
remain at a site, specify design or performance requirements for remedial technologies, or impose 
consideration of sensitive resources present at a site. Compliance with ARARs is achieved by either 
meeting the ARARs identified or by receiving a waiver under CERCLA from any requirement that cannot 
be met. There are few chemical-specific ARARs for the UEFPC soil and no location-specific ARARs. 
The no-action alternative has no action-specific ARARs because no action would be taken. The soil 
removal alternative would meet all action-specific ARARs as well as the limited chemical-specific 
ARARs. Appendix B presents the ARARs for this decision. 

Long-Term Effectiveness. Alternative 1, the no-action alternative, would not be effective or 
permanent, as it would leave contaminated material in place with no control of risk or migration. 

Alternative 2 would address the future industrial risk posed by contaminated soil to a depth of 2 ft 
(10 ft in EU 1a/1b) by removing the soil. In addition, institutional controls would be applied for any 
remaining contamination. In EU 1a/1b, contamination above industrial risk criteria would be removed to 
10 ft if needed, and the level of reliance on institutional controls in the future would be somewhat reduced 
in these areas. This alternative would also address any remaining sources of contamination migrating to 
underlying groundwater (with a goal of protecting the industrial user) and adjacent surface water (with the 
goal of 200 ppt of mercury at Station 17). The groundwater goal is an interim goal that provides for the 
removal of the more significant sources pending a final decision on the remediation levels for 
groundwater. It does provide for the removal of sources that could contribute to an unacceptable industrial 
groundwater risk in the future. The surface water goal is based on protecting the recreational user of 
UEFPC. Removing further soil contributions of mercury to the stream would allow more confidence in 
meeting this goal, which was set in the Phase I UEFPC ROD (DOE 2002a). 

The excavation action would be a permanent remedy. Contamination above remediation levels 
would be removed and disposed of in an engineered disposal cell. With appropriate controls on the 
disposal cell, this action would provide a long-term and reliable remedy; however, reliance on 
institutional controls would be needed for both the remaining lower levels of contamination at the site and 
on the disposal cell. 
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Implementation of this alternative would not result in any long-term change in the local economy or 
socioeconomics. The DOE-controlled land-use designation for Y-12 would continue. Remediation of the 
soil at the complex would facilitate modernization efforts that would result in continued beneficial 
impacts to the economics of the area. 

Reduction of Toxicity, Mobility, or Volume through Treatment. Implementation of Alternative 1, 
the no-action alternative, would not meet the CERCLA preference for treatment to reduce toxicity, 
mobility, or volume. 

No treatment components are associated with the base actions of Alternative 2. As explained, 
principal threat wastes were addressed under the Phase I ROD (DOE 2002a). The lower-level residual 
contamination addressed under this decision was considered for treatment; however, the treatment 
technologies that would result in permanent destruction or removal of shallow radioactivity in 
contaminated soil were shown not to be cost-effective and to be incompatible with the future use of Y-12. 
Treatment technologies for the deeper mercury contamination at Y-12 are under development. The 
uncertainty in their effectiveness led to a contingent action to implement treatment. If treatment were 
found to be cost-effective in the future for the deeper soil, then a portion of the material handled under 
this alternative would have the mobility reduced through treatment. The technologies most likely to be 
found to be cost-effective in the future are stabilization options. These actions are not permanent, but they 
can significantly reduce the mobility for a long time. 

Short-Term Effectiveness. Because no remedial actions would be taken in Alternative 1, there 
would be no short-term risks to workers or the community or short-term environmental impacts. 

Alternative 2 would protect the community and non-remediation workers during excavation and 
disposal through the use of engineered controls. Storm-flow runoff controls would be used at any time 
excavation activities could affect the creek through runoff. These controls would have the goal of 
preventing contamination from leaving Y-12. The access controls already in place at the site severely 
limit the public’s access to the excavation area, transportation route, or disposal location. All of these 
activities occur on DOE property and DOE roads that are currently inaccessible to the public. 

There would be some additional heavy equipment traffic on local roads as the equipment and trucks 
were brought to the site for remediation; however, the extent of the excavation (maximum of 40,000 yd3 
of soil and 25,000 yd3 of scrap) and the likelihood the removal would occur over a long time as the 
complex was modernized would mean that the number of trucks on the road at once would not 
be excessive. 

By planning construction activities and staging in accordance with “as low as reasonably achievable” 
principles, industry and OSHA codes and requirements, and DOE Orders, exposure and accidental risks 
associated with remedial activities would be controlled to acceptable levels. Risk to workers would be 
mitigated through the proper use of safety protocols, personal protective clothing and equipment, 
environmental monitoring (e.g., ambient air for external gamma radiation and airborne radioactivity), and 
restrictions on access to contaminated areas. All machinery and equipment would be inspected regularly, 
surveyed for radioactive contamination, and decontaminated if necessary. Dust-control measures would 
limit the release of and exposure to contaminated particulate matter to remediation workers, 
non-remediation workers, and the general public. 

The risk associated with transportation of waste was evaluated for potential injury or fatalities 
associated with accidents. This accident-related risk was based on statistical data accumulated from 
hazardous materials transport (Saricks and Kvitek 1994). Based on the accident statistics and the number 
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of miles to the EMWMF (average of 5 miles), the estimated number of vehicle-related accidents posed by 
Alternative 2 is much less than 1. 

The duration of implementation of Alternative 2 is uncertain because much of the soil remediation 
would occur over time as soil became accessible. 

Implementability. Alternative 1, no action, has no activities to implement and, as such, has no 
implementability concerns. 

Overall, Alternative 2 would be easy to implement. All of the proposed remedial actions would be 
performed by standard construction equipment. Soil excavation, even with depth, has been conducted 
many times on the ORR. One of the areas that might require deep excavation is near an active facility. 
Care would have to be taken during excavation not to damage the building. Also, care would be needed 
during deep excavation so as not to disrupt any utilities. 

By the time this scrap removal is implemented, scrap removal would have occurred at two sites at 
ETTP; therefore, issues associated with determining the type and amount of scrap characterization needed 
and with finding cost-effective size reduction would have been resolved. 

Depending on the development state of any in situ treatment option employed, the use of the 
contingent treatment action could increase the technical challenges associated with this alternative. In situ 
treatment has many unknowns, even in well-developed technologies; however, these unknowns could be 
limited with appropriate treatability studies and field-scale tests. The other contingent actions would not 
change the implementability of this alternative. 

The greatest administrative challenge would be the interaction required between DOE agencies to 
conduct soil excavation at an active facility as portions of the facility were modernized. Close 
coordination would be needed so soil excavation could occur in a timely manner so as not to limit Y-12 
activities, while still providing the opportunity to excavate soil when the soil became accessible. 

The other challenge would be to find cost-effective disposal outlets for any soil remediation 
activities that occurred beyond the life of the EMWMF. All of the soil identified in the cost estimate is 
currently accessible and, consequently, would be excavated while the EMWMF is operational; however, 
some soil that is a part of this decision is currently not accessible and not included in the cost estimate and 
may be excavated after EMWMF closure. In this case, the soil would be shipped to an approved facility. 

Cost. There are no costs associated with Alternative 1, the no action alternative. 

The escalated capital cost of Alternative 2 would be approximately $44 million. Approximately 
$4 million would be required for the predesign characterization studies and the design. The scrap removal 
and disposal portion of the direct capital cost would be $24 million, while the soil 
removal/verification/disposal costs would be $16.2 million. An additional $3.9 million would be required 
for the alternative waste volume of 40,000 yd3 if the entire salvage yard were excavated. The only O&M 
costs would be associated with groundwater monitoring to determine the effectiveness of source actions and 
to support CERCLA 5-year reviews. The O&M associated with implementation of institutional controls is 
already part of the Y-12 security mission. The present worth of Alternative 2 is $33.5 million based upon 
a 7% discount rate. 

NEPA Values. NEPA values are incorporated into the alternative evaluation consistent with DOE 
policy. Issues related to the affected environment, including ecological resources, cultural resources, land 
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use, socioeconomics, existing transportation systems, and ambient noise, are covered under 
the “long-term effectiveness and permanence” and/or “short-term effectiveness” sections of the analysis.  

2.11 PRINCIPAL THREAT WASTES 

The NCP established an expectation that treatment will be used to address the principal threats posed 
by a site wherever practicable [40 CFR 300.430(a)(1)(iii)(A)]. Identifying principal threat waste combines 
concepts of both hazard and risk. In general, principal threat wastes are those source materials considered 
to be highly toxic or highly mobile that generally cannot be contained in a reliable manner or would 
present a significant risk to human health or the environment should exposure occur. 

Contaminated soil and sediment in Y-12 that are principal threat wastes with the potential to impact 
groundwater and surface water were addressed under the UEFPC Phase 1 ROD (DOE 2002a). No 
principal threat wastes are associated with this ROD. 

2.12 SELECTED REMEDY 

2.12.1 SUMMARY OF RATIONALE FOR THE SELECTED REMEDY 

DOE and EPA, with the concurrence of TDEC, have determined that the preferred alternative 
presented in the proposed plan (DOE 2005a) is the most appropriate option for remediation in Y-12 of the 
UEFPC Watershed. This remedy protects human health and the environment, complies with ARARs, 
offers the best balance in satisfying the CERCLA evaluation criteria, and is cost-effective. This remedy 
uses permanent solutions and, although it does not use treatment as a component of the base actions to 
reduce toxicity, mobility, or volume, it offers the most comprehensive and permanent solution available 
for contaminants that cannot be destroyed.  

The selected remedy meets the RAOs and achieves the best mix of actions possible. The selection of 
the remedy is based on the comparative analysis presented in the proposed plan (DOE 2005a) and 
summarized in this ROD. Actual implementation will be performed in accordance with post-ROD work 
plans. 

The selected remedy is summarized in Table 2.7. The table also lists the protection goals, 
demonstration of effectiveness, and performance standards for each problem type addressed by the 
selected remedy. Table 2.7 also lists reasonable deviations and contingent actions for the uncertainties 
previously identified. The primary mechanism for remediation in the selected remedy is excavation of all 
accessible contamination that could cause an unacceptable risk to industrial workers. The selected remedy 
also includes removal of accessible mercury-contaminated soils to protect surface water and the removal 
of scrap. Land-use controls to prevent access to residual contamination are also included. Two 
additional problems did not have data to support a need to remediate but are included in the alternative 
due to uncertainty. Although available data indicate that contamination is below remediation levels, there 
are limitations to the data, so that all areas of potential contamination may not have been 
found. Uncertainties include subsurface inactive structures and VOC-contaminated areas that may 
contribute to groundwater contamination. Predesign characterization studies and contingent actions are 
identified as part of the selected remedy to address these problems. 
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Other key components of the remedy include confirmation sampling upon completion of excavation 
to demonstrate that remediation levels have been met and verification sampling across the EUs to verify 
that the average remediation levels and the cumulative risk levels have been met in every EU.  

Upon completion of the remedy, existing land-use controls would continue. The existing DOE 
program used to control excavation into potentially contaminated areas would be continued. Upon 
completion of the actions, maps or residual contamination and property record restriction notices would 
be filed with local authorities. A LUCIP will be written detailing the specifics of the controls that must be 
in place upon completion of the remedy. 

2.12.2 CONSTRUCTION ACTIVITIES AND PRELIMINARY SCHEDULE 

Soil would be excavated using standard equipment. The soil would be excavated directly into dump 
trucks for transport and disposal. After excavation, sampling of the open area or a radiological survey 
would be conducted to demonstrate that concentrations were below remediation levels. Upon completion 
of soil excavation, the remaining hole would be filled, graded, and protected from erosion with practices such 
as revegetation or paving, if the area were not reused for building construction. Differences between the 
excavation of surface and deep soils include the need for shoring or backsloping in some cases, with the 
deeper excavation to minimize the chance of the excavation sloughing. Additionally, with deeper 
excavation, there is the chance of excavating around subsurface structures. If the structures are inactive 
(e.g., tanks, pipelines), they will be removed with the soil. If the structures are active, careful excavation 
will be required to avoid disruption of service to the plant activities. A final difference between deep and 
surface excavation is the chance that deeper excavated soil might require some draining or dewatering 
before transport for disposal.  

Scrap located in the salvage yard would be removed. The scrap would be characterized and 
size-reduced as needed to demonstrate that it can meet the WAC of an authorized disposal facility. 
Construction activities will be sequenced to allow scrap removal to occur first, providing access for soil 
excavation in the salvage yard. 

To support the activities detailed above, decontamination facilities and staging/laydown areas would 
need to be developed. They would have containment means to prevent decontamination water or 
rainwater from leaving the area without appropriate sampling. It is assumed that tanker trucks would be 
used to transport any water that cannot be discharged directly to a storm drain to an existing water 
treatment plant. The size of these areas would depend on the scope covered by an activity. Because much 
of the soil remediation would occur as soil became accessible, a large-scale soil excavation project is not 
envisioned. The scrap and underlying soil removal is probably the largest segment of activities that would 
be conducted at one time. 

Currently anticipated dates for completion of the remediation are presented in Fig. 2.13. Remedial 
actions for the currently accessible contaminated soils are projected to be completed over 5 years from the 
time remedial actions are implemented. The schedule as presented is an estimate provided for 
informational purposes only and is not considered to be an enforceable element of the selected remedy. 
The enforceable milestones and nonenforceable FY+3 milestones for performance of remedial actions for 
the sites included in this remedy will be set forth in Appendix E and Appendix J of the FFA (DOE 1992a) 
respectively. Any additional milestones, timetables, or deadlines for sites included in the selected remedy 
will be identified and established in accordance with existing FFA protocols. 
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2.12.3 MAINTENANCE ACTIVITIES AND ENVIRONMENTAL MONITORING 

Monitoring of groundwater adjacent to excavated deep soil areas would be conducted to evaluate the 
effect the source removal had on groundwater quality. For the purposes of the cost estimate, this 
monitoring is assumed to occur quarterly at six wells for 2 years, followed annually for 3 years. At that 
time it is assumed that the impact of the source removal can be assessed. Surface water monitoring is 
already occurring under the Phase I ROD (DOE 2002a), and no additional monitoring is included as part 
of this alternative. 

2.12.4 LAND USE CONTROLS 

Areas within Y-12 cannot support unrestricted use due to hazardous substances remaining in place 
after implementation of the selected remedy. Land-use restrictions are required as part of this CERCLA 
action and will be achieved through imposition of LUCs that limit the use of and/or exposure to those 
areas of the property, including water resources, that are contaminated. DOE is committed to 
implementing and maintaining LUCs, including institutional controls, to ensure that the selected remedy 
remains protective of human health and the environment. Accordingly, LUCs will be maintained until the 
concentrations of hazardous substances in the soil and groundwater have been determined to be at levels 
that would allow for unrestricted use and exposure and continued at the discretion of DOE. 

DOE has agreed in a Memorandum of Understanding (MOU) with EPA and TDEC (DOE, EPA, and 
TDEC 1999) to comply with the ORR Land Use Control Assurance Plan (LUCAP) whenever LUCs, 
including institutional controls, are selected as part of a remedial action. The LUCAP, which is attached 
to the MOU, establishes procedures designed to ensure that each selected LUC will be implemented and 
properly maintained for as long as the LUC is needed to protect public health and the environment. 
Included in the LUCAP are requirements for planning implementation of each selected LUC, annual 
monitoring of each LUC following its implementation, and annual certification by the manager of 
DOE-ORO that each LUC continues to be effectively implemented. This certification will be made in 
DOE’s annual RER. The RER will be used in preparation of the CERCLA 5-year review to evaluate the 
effectiveness of the remedy. 

DOE will develop a LUCIP for UEFPC soils as a stand-alone document submitted for approval to 
the FFA regulatory parties that addresses the units covered under the ROD and submit it to EPA and 
TDEC for approval. The LUCIP will specify LUC objectives for UEFPC, identify the controls and 
mechanisms required to achieve each objective, and describe the actions necessary to implement and 
maintain the LUCs. Upon regulatory approval, the LUCIP will be added to Appendix B of the ORR 
LUCAP and establish the LUC implementation and maintenance regulatory requirements enforceable 
under CERCLA and the FFA. DOE will not significantly (as defined in the LUCAP) modify or terminate 
the LUCs or implementation actions, or modify land use, without prior approval by EPA and TDEC.  

LUCs that are proposed for use in UEFPC are summarized in Table 2.8 and include property record 
restrictions, property record notices, zoning notices, an internal permits program, and surveillance patrols. 
For each of these controls, the table specifies the purposes of the control, duration, implementation, and 
affected areas. LUCs would apply to the areas identified for remediation as shown on Figs. 2.11 and 2.12. 
The primary control proposed to limit unauthorized activities in the remediation areas is administration of 
an excavation/penetration permit program. An existing DOE program that requires those proposing 
surface-disturbing activities to obtain authorization (i.e., administrative permits) before beginning 
excavation/penetration activities will be utilized to limit or prohibit land-disturbing activities in all 
contamination areas left behind. In the case of Alternative 2, these controls would be used for excavations 
beneath 10 ft below grade in EU 1a/1b and beneath 2 ft in the balance of Y-12. 
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Information on the extent of contamination will be available to excavation/penetration permit 
requestors. Use restrictions and information about the residual contamination/waste management areas 
will also be recorded by DOE, as required by CERCLA §120(h)(1) through (5) and 40 CFR 373, along 
with the original acquisition records for the ORR. DOE acquired the ORR land through various methods 
of acquisition, including condemnation through use of eminent domain, and the original acquisition 
records, instead of a deed, are the legal instruments that have been recorded to reflect U.S. ownership of 
the ORR. DOE is ultimately responsible for implementing, monitoring, maintaining, reporting on, and 
enforcing the LUCs selected in the ROD in accordance with the LUCIP.  

O&M of LUCs post-remediation is of particular concern with regard to sale and transfer or lease of 
the property to non-DOE parties. Pursuant to DOE Policy 454.1 (April 9, 2003), before DOE authorizes 
transfer of property, there must be a reasonable expectation that all necessary institutional controls can be 
maintained after the transfer, and the new owner understands and is capable of meeting its institutional 
control responsibilities. DOE must determine whether responsibility for required institutional controls on 
transferred property can be maintained by subsequent owners consistent with applicable law. If this 
implementation responsibility cannot be reliably assured, DOE must retain necessary responsibility and 
authority for the institutional controls, including continued ownership of the property if necessary. The 
respective responsibilities of DOE and the new owner for any required institutional controls must be 
documented and communicated to all directly involved parties at the time of transfer. 

Pursuant to the ORR FFA (Sect. XLIII, “Property Transfer”) (DOE 1992a), DOE must comply with 
the requirements of CERCLA §120(h) [42 U.S.C. §9620(h)] and 40 CFR 373, including all notice 
requirements, in effectuating the sale or transfer of any property. In addition, DOE must include notice of 
the ORR FFA in any document transferring ownership or operation to any subsequent owner and/or 
operator of any portion of the site and must notify EPA and TDEC of any such sale or transfer at least 
90 days prior to such sale or transfer (FFA Section XLIII “Property Transfer”). Responsibilities for 
monitoring LUC O&M over the long term will be documented in the LUCIP and described and 
memorialized in property conveyance documents (e.g., purchase agreement and deed). In addition, the 
transfer documents should reference the ROD containing the land use restriction rationale and should 
include additional reference information such as exposure assumptions and federal contact information 
(specific agency office address and phone number) in case a problem arises with a LUC. Federal 
government guidance also advises that these documents should state that the transferee’s protections 
under CERCLA §120(h) and §330 of Public Law 102-484 are tied to these responsibilities to maintain 
LUCs. Any lease agreement or property transfer deed will contain appropriate provisions to ensure that 
these restrictions continue to run with the land and are enforceable by DOE or federal successor. Each 
transfer of fee title will include a CERCLA 120(h)(3) covenant that will have a description of the residual 
contamination on the property and the environmental use restrictions, expressly forbidding activities 
inconsistent with the performance measure goals and objectives. Each transfer deed will also contain a 
reservation of access to the property for DOE or federal successor, EPA, and the state of Tennessee for 
purposes consistent with the FFA. 

Although O&M activities may be transferred through a lease or purchase agreement to a new owner, 
DOE or federal successor is still ultimately responsible for the protectiveness of the O&M activities and 
will prepare an annual certification and report on the effectiveness of institutional and engineering 
controls for transferred property. During the mandatory CERCLA 5-year review, validation of the LUCIP 
will occur to ensure that LUC mechanisms are still in place. In accordance with the ORR LUCAP, DOE 
is responsible for seeking the funding necessary for maintaining LUCs for as long as contamination above 
unrestricted use levels remains on site. 
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2.12.5 COST ESTIMATE FOR THE SELECTED REMEDY 

The cost estimate for the selected remedy is presented in Table 2.9. The total escalated capital cost is 
approximately $44 million; however if other areas are found to require remediation, the overall volume of 
material removed may increase and a proportionate increase to the capital cost of this remedy would 
occur. The only O&M costs would be associated with groundwater monitoring to determine the 
effectiveness of source actions and to support the CERCLA 5-year review. The O&M cost associated 
with implementation of institutional controls is already part of the Y-12-security mission. 

Table 2.9 Cost summary table for UEFPC Soils & Scrapyard Selected Remedy 
Costs ($1000) 

Activity Unescalated Escalated 
Remedial design   
 Remedial design documents—scrap metal  $297 $333 
 Remedial design documents—surface soils  $384 $431 
 Pre-design characterization—soils $2,598 $2,914 
 Surface water engineering study $124 $139 
 Groundwater engineering study $180 $202 
Subtotal Indirect Costs $3,583 $4,019 
Remedial action   
 Surface scrap metal cost   
 Scrap metal removal $17,614 $19,753 
 Scrap metal disposal $1,948 $2,185 
Project support/management $1,900 $2,131 
Surface soils cost   
 Soils excavation/backfill $5,429 $6,089 
 Verification characterization $2,598 $2,914 
 Disposal $3,562 $3,995 
Project support/management $2,821 $3,164 
Subtotal direct costs $35,872 $40,231 
Total capital cost $39,455 $44,250 
O&M (5 years)   
 Groundwater monitoring $83 $93 
Subtotal O&M cost $83 $93 

O&M = operation and maintenance 

The information in the cost estimate summary table is generated from the estimate produced during 
development of the proposed plan (DOE 2005a). The cost estimates were based on the best available 
information at the time of estimate regarding the anticipated scope of the selected remedy. Decreases in 
productivity factors were applied to soil excavations to account for difficulties associated with working in 
radiologically contaminated areas and in secure areas. Changes in the cost elements are likely to occur as 
a result of new information and data collected during the engineering design of the selected remedy, as 
well as if the security posture changes. The costs represent the most likely remediation volumes (lower 
end of range). If other areas are remediated during implementation of the selected remedy, the overall 
volume of material removed may increase and a proportionate increase to the capital cost of this remedy 
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would result. Final costs will depend on actual labor and material cost, actual site conditions, 
productivity, competitive market conditions, action sequencing, final scope, final engineering design, and 
other variables. This is an order-of-magnitude engineering cost estimate that is expected to be within 
+50% to −30% of the actual project cost. If, after this ROD is signed, it is anticipated that because of 
volume increases above the lower end of the volume range or for any other reason, the cost of this action 
is expected to exceed an amount 50% above the cost estimate specified above, that increase will be 
documented with appropriate public notice in accordance with Sect. 300.435(c)(2) of the NCP. 

2.12.6 NEPA VALUES 

Impacts on NEPA values are summarized in Table 2.10. Remedial actions will contribute to meeting 
ambient water quality criteria goals in UEFPC and addressing remaining sources of contamination to 
groundwater. Increased traffic, particularly for waste and borrow transport, would increase the overall 
noise level and potential for accidents; the impacts would be temporary and minimal. Implementation 
would not have any short- or long-term disproportionate impacts on the Scarboro Community. NEPA 
impacts are addressed in more detail in the FFS (DOE 2004a) under the “long-term effectiveness and 
permanence” and “short-term effectiveness” evaluation criteria. The irreversible and irretrievable 
commitment of resources for the selected remedy includes consumption of fuel and borrow materials.  

2.12.7 REMEDY IMPLEMENTATION 

All activities in the selected remedy are technically feasible to implement using standard 
construction equipment. Although most waste transportation would be on DOE roads, non-remediation 
workers also have access to these roads. Occupational injury, dust inhalation, and exposure to 
contaminated media by remediation workers would be controlled following conventional safety 
procedures and DOE Orders pertaining to safety, and by implementing applicable engineering controls, 
health and safety plans, and designation of transportation routes to minimize traffic.  

As Y-12 is an active facility, implementation of the selected remedy will require a logical sequence 
of activities and close coordination with NNSA and its contractors to ensure minimum impact on Y-12 
non-remediation workers and the facility mission. As previously discussed, Y-12 has embarked on a 
significant facility and infrastructure modernization program. Construction activities have been initiated 
and are currently expected to phase over a 20-year period. These activities will overlap the selected 
remedy soil remediation actions, which must be closely coordinated to minimize impact on the 
modernization program.  

2.13 EXPECTED OUTCOMES 

Specific performance standards and expected outcomes of the selected remedy are summarized in 
Table 2.7. Removal of contaminated soils, scrap, and subsurface structures down to 2 ft (10 ft in 
EU 1a/1b) will protect site-specific industrial workers. The selected remedy should improve groundwater 
and surface water conditions through the removal of potential future sources of contamination. 
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Table 2.10. Impacts on NEPA values 
NEPA value Definition Impacts associated with selected remedy 
Air quality Cleanliness of air measured by pollutant 

level relative to regulatory standards or 
guidelines 

Standard dust-control practices will prevent 
significant releases of airborne contaminants 
during action. Minor emissions from equipment 
used for construction and transportation can be 
expected. No potential exists for any long-term 
impacts on air quality. 

Surface water 
quality 

Condition of surface waters of the state 
relative to AWQC. Residual risk from 
contaminated media associated with 
surface water 

Actions will contribute to meeting the Phase 1 
ROD (DOE 2002a) risk-based goal of 200 ppt 
mercury at Station 17; however, current 
exceedances of AWQC are anticipated to 
continue. 

Groundwater 
quality 

Condition of groundwater relative to 
EPA-specific maximum contaminant 
levels 

Will address remaining sources of 
contamination migrating to groundwater (with a 
goal of protecting the industrial user). 

Ecological 
impacts 

Ecological health measured by reduction 
in populations of indicator species, 
impacts on an individual level to 
indicator or specially designated species, 
and general biodiversity 

In the short term, actions at the site could impact 
some aquatic organisms and disturb adjacent 
areas. In the long term, current risks to 
ecological receptors on a population level will 
be reduced. 

Cultural and 
historical 
resources 

Impacts to materials of special cultural 
interest, graveyard, or structures eligible 
for listing on the National Register of 
Historic Places 

The area subject to remedial action contains no 
identified cultural or historical resources. 
However, if such resources are discovered 
during implementation of the action, the ARARs 
will be met. 

Visual and 
aesthetic effects 

Changes in the skyline or appearance of 
an area, especially with regard to the 
aesthetics of the area 

No long-term changes are anticipated from the 
proposed action. 

Socioeconomic 
impacts 

Changes in the employment profile, 
population, total wage base, or other 
economic elements of work and life in 
the affected area 

Remediation workers will likely be drawn from 
the local work force, generating a minor positive 
impact in the short term. Only negligible 
long-term employment will result from 
instituting land use controls. 

Environmental 
justice impacts 

The fair treatment and meaningful 
involvement of all people regardless of 
race, color, national origin, or income 
with respect to the development, 
implementation, and enforcement of 
environmental laws, regulations, and 
policies (see EO 12898) 

Actions would not have any short- or long-term 
disproportionate impacts on the Scarboro 
Community, an identified environmental justice 
community. 

Transportation 
impacts 

Potential impacts include road damage, 
disruption of current and future 
transportation, emissions of dust and 
exhaust, and injuries or death from 
accidents 

Increased traffic, particularly for waste and 
borrow transport, would increase the overall 
noise level and potential for accidents. Estimates 
based on state road accident statistics indicate 
that <1 accident should occur during remedial 
action. No long-term impacts are anticipated. 
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Table 2.10. Impacts on NEPA values (cont.) 

NEPA value Definition Impacts associated with selected remedy 
Irreversible and 
irretrievable 
commitment of 
resources 

Some resources, such as fuel or soil, 
cannot be replaced once used in an action 
or committed to a permanent use 

Fuel, borrow soil, and other materials will be 
directly used during remedial action.  

Cumulative 
impacts 

Impacts that result from the incremental 
impact of a proposed action added to 
other present, past, and reasonably 
foreseeable future actions 

The overall cumulative impact during and after 
remedial action will depend on other actions that 
may occur at the same time. Action at UEFPC 
will contribute to transportation and 
socioeconomic impacts in the short term. 
Excavations at the borrow area will contribute to 
overall loss of habitat. The level of impact will 
depend on decisions reached for other sites. 

Indirect impacts Impacts that accrue as a peripheral result 
of direct actions 

The primary indirect impact is the long-term 
socioeconomic impact described above. 

ARAR = applicable or relevant and appropriate requirement 
AWQC = ambient water quality criteria 
EO = Executive Order 
EPA = U.S. Environmental Protection Agency 

NEPA = National Environmental Policy Act of 1969 
ROD = Record of Decision 
UEFPC = Upper East Fork Poplar Creek 
 

2.14 STATUTORY DETERMINATIONS 

Under CERCLA Sect. 121 and the NCP, the lead agency must select remedies that are protective of 
human health and the environment, that comply with ARARs (unless a statutory waiver is justified), that 
are cost-effective, and that utilize permanent solutions and alternative treatment technologies or resource 
recovery technologies to the maximum extent practicable. In addition, CERCLA includes a preference for 
remedies that employ treatment that permanently and significantly reduces the volume, toxicity, or 
mobility of hazardous waste as a principal element and a bias against off-site disposal of untreated waste. 
The following sections discuss how the selected remedy meets these statutory requirements. 

2.14.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

The selected remedy protects human health and the environment, primarily through removal of 
contamination from Y-12 to levels protective of industrial workers and LUCs limiting the use of 
remediated areas to industrial activities. Risk reduction to aquatic species in UEFPC will coincidentally 
occur through the removal activities. Additional human health protection is provided through LUCs in 
areas throughout Y-12 and on the use of deep soils. No adverse long-term environmental impacts are 
anticipated. Any short-term impacts to the environment will be minimized or mitigated.  

2.14.2 COMPLIANCE WITH ARARS 

The selected remedy will meet all ARARs specific to the scope of these interim actions. Those 
ARARs are detailed in Appendix B of this ROD. 
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2.14.3 COST-EFFECTIVENESS 

The selected remedy is cost-effective because “its costs are proportional to its overall effectiveness” 
[40 CFR 300.430(f)(1)(ii)(D)]. The significantly greater cost of more aggressive remediation alternatives 
that would provide little additional risk reduction is not justified. 

2.14.4 USE OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES 
TO THE MAXIMUM EXTENT PRACTICABLE 

The selected remedy uses permanent solutions and alternative treatment or resource recovery 
technologies to the maximum extent practicable, and it represents the most comprehensive and permanent 
solution available for contaminants that otherwise cannot be destroyed. Removal of contamination is 
considered a permanent solution. 

2.14.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT 

CERCLA, Sect. 121, establishes a preference for alternatives that use treatment to permanently 
reduce the toxicity, mobility, or volume of hazardous substances. The selected remedy does not satisfy 
CERCLA’s statutory preference for treatment as a principal element of the remedy, because treatment 
technologies are currently either not available or not cost-effective to reduce the toxicity, mobility, or 
volume of the COCs for Y-12, which are primarily radionuclides. Therefore, treatment would not provide 
any greater reduction of risk and is determined not to be cost-effective. 

2.14.6 FIVE-YEAR REVIEW REQUIREMENTS 

Because this interim remedy will result in hazardous constituents remaining on-site above levels that 
allow for unlimited use and unrestricted exposure, a review will be conducted within 5 years after 
initiation of remedial action to ensure that the interim remedy continues to provide adequate protection of 
human health and the environment. Such reviews may be conducted in conjunction with preparation of 
the RER. 

2.15 DOCUMENTATION OF SIGNIFICANT CHANGES 

The proposed plan (DOE 2005a) was released for public comment on February 28, 2005. Since that 
time, no changes have been made to the preferred alternative (now the selected remedy). 
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Comments have been grouped into five categories: General, Alternatives Developed, Cleanup 
Approach/Implementation, Risk, and Miscellaneous. Verbal comments received at the public meeting 
held on March 29, 2005, that duplicated written comments were not specifically included to enhance 
readability of this section. Unique verbal comments are included but in a summary form for clarity. 
Comments or questions received in writing are included as written. No identification of the author of the 
comments and questions is provided. 

3.1 GENERAL 

Comment: It is encouraging to see DOE and its contractors continuing to make progress 
towards completing the cleanup of contaminated sites on the Oak Ridge Reservation (ORR). 
Publication of this proposed plan is one important step in this effort. 

DOE Response: DOE appreciates the comment. 

Comment: I would like to compliment Y-12 on this document. I think this is a good way to help 
put your image out for the community to take a look at. This is very good and thank you very 
much. 

DOE Response: DOE appreciates the comment. 

3.2 ALTERNATIVES DEVELOPED 

Comment: While the Board understands that several alternatives were evaluated in arriving at 
the two alternatives presented in the plan, it is not clear how the decision was made that these two 
alternatives, alone, provide the best cleanup alternative available. It is recommended that 
information be included in the Record of Decision as to how this decision limiting the alternatives 
provided to the public for consideration was made and why these two were chosen, and that in 
future proposed plans more than two alternatives be included to allow a broader consideration of 
the viable options available.  

DOE Response: During the development of the draft UEFPC Feasibility Study it was agreed with 
the regulators to achieve the soil remedial action objective by source removal. Other remediation 
strategies including containment and institutional controls were considered during the alternative 
development phase; however these alternatives were judged not to be consistent with the near-term future 
use of the site. In situ treatment was also considered; however this strategy was judged to be of limited 
technical effectiveness as currently available in situ treatments are limited for soils contaminated with 
radionuclides and mercury. Removal of unacceptability contaminated soils was selected in the draft FS 
because of accessibility of the contaminated soils and the generally limited depth of the contamination. 
During development of the UEFPC Phase 1 Interim Source Control Actions Proposed Plan, it was 
decided with the regulators to defer soil remediation to a future decision (this ROD). At the time the 
CERCLA documentation process for this ROD was started, the decision to limit alternatives was 
re-evaluated and confirmed, and it was agreed by the UEFPC Core Team to prepare a focused feasibility 
study (FFS) containing two alternatives. In addition to the considerations stated above, the RODs at ETTP 
and Bethel Valley had developed a presumptive remedy of excavation for radioactively contaminated 
soils on the ORR. The use of a presumptive remedy in an FFS with a limited number of alternatives (one 
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or more) is consistent with EPA guidance (Guidance on Accelerating CERCLA Environmental 
Restoration on Federal Facilities, 1994) developed for accelerating cleanup of federal facilities. 
Therefore, this approach was agreed upon by the UEFPC Core Team to streamline the CERCLA process. 
The number of alternatives in future CERCLA decisions is required to be evaluated as part of the 
CERCLA process, which includes guidance for developing both a full and limited range of alternatives. 
Public input will be solicited as part of the CERCLA public involvement process DOE is including this 
response in the ROD to provide documentation of how the alternative development process occurred. 

Comment: For completeness, the proposed plan should have listed the other alternatives 
brought forward to this stage of decision-making. This information should be added to the resulting 
ROD. 

DOE Response: Agree. The other response actions considered (i.e., containment, institutional 
controls, and in situ treatment) are identified in the “Summary of Remedial Alternatives” in this ROD. 

Comment: In addition to the two alternatives presented (i.e., no action and DOE’s preferred 
alternative), the Proposed Plan should consider and assess a third alternative based on the 
recommendations of the Oak Ridge Reservation End Use Working Group (EUWG). 

The EUWG was a broadly based voluntary citizens group, formed by DOE and its Site Specific 
Advisory Board, that evaluated available information and made recommendations concerning 
land-use-based cleanup goals for contaminated sites on the ORR. In its July 1998 final report 
(available on the internet at http://www.oakridge.doe.gov/em/euwg/Cover.htm), the EUWG 
recommended uncontrolled industrial land use (which includes assuring clean soil to a depth of 
10 ft) as the appropriate cleanup goal for much of the eastern portion of the UEFPC Watershed, 
corresponding to areas 1a, 1b, 2, 3, 5, and half of area 6 on the attached map from the Proposed 
Plan. The EUWG expected that DOE would continue to control the land for the foreseeable future, 
but review of results of DOE’s remedial investigation led the EUWG to conclude that cleaning this 
area (which is not heavily contaminated) to uncontrolled industrial use standards would not add 
greatly to the cost of cleanup. A more complete cleanup would benefit the community by reducing 
potential exposures to workers and giving greater flexibility in future uses of the property (whether 
by DOE, the National Nuclear Security Administration, or a future private sector tenant). 

The preferred alternative presented in the Proposed Plan would establish uncontrolled 
industrial use as a cleanup goal in areas 1a and 1b, the easternmost parts of the Y-12 Plant 
property that lie outside the site fence. Controlled industrial use (which provide(s) clean soil only to 
a depth of 2 ft) would be the goal for the remainder of the area. 

Evaluation of the feasibility, cost, and effectiveness of a cleanup alternative based on the 
EUWG recommendations would allow DOE and the regulatory agencies to select a more complete 
cleanup, which could be in the City’s best interest. 

DOE Response: The EUWG land use recommendation was incorporated into the soil remediation 
alternative in the 1999 draft Feasibility Study. As discussed in the previous comment, soil remediation 
was deferred from the UEFPC Phase 1 Interim Source Control Actions ROD in 2000. CERCLA 
documentation for this ROD was initiated in November 2002. At that time the EUWG land use 
recommendation was reviewed, but after the terrorist attack on September 11, 2001, DOE plans to 
remediate the eastern and north-central portions of Y-12 for unrestricted industrial use had changed due to 
more stringent security requirements, and it was decided that for the foreseeable future all of Y-12 would 
have controlled industrial land use. However, in discussions with regulatory agencies it was agreed that 
Exposure Units 1a/1b would be cleaned to a depth of 10 ft. While the selected remedy does not require 
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cleanup to a depth of 10 ft in the balance of the eastern and north-central portions of Y-12, there is 
nothing to preclude that effort in the future, including the remediation action described in the ROD, 
modernization activities that may occur earlier or at some undetermined time in the future. As indicated in 
ROD Sect. 2.4 “Scope and Role Of The Action,” this ROD selects an “interim” action, and “decisions 
regarding final land use will be addressed in future decision documents.” Additional soil remediation may 
be considered in the course of reaching final decisions for Y-12. 

Comment: The End Use Working Group (EUWG) in its July 1998 final report recommended 
that the eastern areas of the Y-12 Plant should be made suitable for uncontrolled industrial land 
use; the referenced area is shown in the attached map. Although the National Nuclear Security 
Administration (NNSA) foresees only DOE-controlled industrial land use of the eastern area, there 
are a number of compelling reasons for implementing the EUWG recommendations: 

a) The area in question is lightly contaminated compared to the west end. The additional work to 
bring it to uncontrolled industrial use standards should be modest. 

DOE Response: Agreed. Based on historical land use and existing characterization data, the eastern 
and north-central portions of Y-12 are less contaminated than the more heavily industrialized western and 
south-central portions of Y-12. It is currently estimated that an additional $2.4 million will be needed to 
characterize these areas to a depth of 10 ft (consistent with the requirement for unrestricted industrial 
use). While deep soils characterization data are limited, recent characterization as part of a Covenant 
Deferral Request indicates that deep contamination should be minimal in most areas. However if 
contamination were found in the 2- to 10-ft depth, the remediation would potentially be more complex 
due to the presence of active utilities. 

b) The additional time and money that it would take to extend investigation, excavation, 
disposition, and verification activities at this time is much less than what would be required to 
remobilize to do these things in the future. 

DOE Response: As explained in the ROD, the remediation will be phased to occur as inaccessible 
contaminated soils (i.e., beneath buildings, critical roads, etc.) become accessible. Significant portions of 
the eastern and north-central areas (i.e., Mouse House) are currently inaccessible; some facilities are 
operational and will be retained. As D&D funding becomes available, modernization occurs, or 
operational needs change, these areas will become accessible for remediation. Therefore, multiple 
mobilizations and remobilizations will likely be required. 

c) NNSA would benefit financially for any expansion into the better remediated area because less 
personnel protection, sampling, and monitoring would be required for new construction or 
facility upgrades in an uncontrolled industrial zone. 

DOE Response: Characterization and removal of any soil contaminated above remediation levels 
would facilitate future construction/upgrades. 

d) Future land use is difficult to predict, and policy changes may ultimately force the nuclear 
weapons complex to shrink. Having the east end ready for reindustrialization allows NNSA to 
more easily excess the property and saves the cost of further investigation and remediation 
work at that time, when budgets may not be as flexible. 

DOE Response: Future security requirements will likely result in expanding the current security 
buffer zone. It is unlikely that the area will be released for reindustrialization in the foreseeable future. 



 

05-089(E)/022806 3-6 

The current Y-12 Sitewide EIS that address modernization does not include any mention of 
reindustrialization.  

e) The east end of Y-12 National Security Complex lies within Anderson County, which has 
identified a need for future industrial sites. It is in the best interest of the county and the City of 
Oak Ridge to have this land cleaned up to free release industrial standards so that it can be 
developed immediately when and if it is excessed. 

DOE Response: As stated earlier, due to security concerns, the area will be under controlled industrial 
land use for the foreseeable future. 

Comment: The proposed plan should examine more than just two alternatives. The LOC 
suggests that at least a third one, based on the recommendations of the EUWG, should be 
evaluated. 

DOE Response: As previously mentioned, the FFS and resultant Proposed Plan were based on a 
presumptive soil excavation remediation strategy and evaluated only one action alternative. The 
expansion of the area to be remediated to a depth of 10 ft (per the EUWG recommendation) was judged 
not to be substantially different from this alternative, as the remediation strategy and technology would 
not change and the nine-criteria CERCLA evaluation would be essentially the same. However, this 
expansion was evaluated for cost sensitivity by the UEFPC Core Team in an early draft of the FFS. The 
estimated incremental cost for remediation of the expanded area to a depth of 10 ft was estimated to be 
approximately $2.4 million as reported above. As stated, the impact on the other CERCLA evaluation 
criteria was minimal. As previously mentioned, there is nothing to preclude remediation to a depth of 
10 ft in that portion of Y-12 during remediation or in the final soil decision.  

3.3 CLEANUP APPROACH/IMPLEMENTATION 

Comment: The LOC has some concerns that the use of averaging over exposure units allows 
DOE to leave more contamination in place that it might otherwise be required to remediate. This 
can be problematic in an operating facility with an active and diverse worker population. DOE 
should ensure that hot spots and generalized areas of contamination are appropriately removed 
and not “averaged away”. 

DOE Response: The average remediation goal is an average concentration across the exposure unit 
that is not exceeded. To avoid leaving contamination in place that could provide an unacceptable risk to 
workers that could occur as discussed in this comment, maximum contamination levels were established 
for each contaminant. The maximum remediation level is a concentration not to be exceeded for any 
particular location or small, contaminated area within the exposure unit.  

Comment: There are 2600 sample points, which average out to maybe 200 per exposure area. I 
have been a little worried that you may miss something with that kind of grid. But as I understand 
it, there will be additional characterization to determine if any bad spots were missed? 

DOE Response: Correct. Extensive predesign characterization will be conducted to fully delineate 
areas of contamination. 
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Comment: Either under “Overall Protection of Human Health and the Environment” or 
“Short Term Effectiveness” there needs to be more cognizance of potential exposure of site 
personal not engaged in the remediation from releases or airborne contaminate particular matter. 

DOE Response: Protection of non-remediation workers and the public from releases or airborne 
particulates is discussed in the “Short-Term Effectiveness” portion of the evaluation of alternatives 
section of the FFS and ROD. 

Comment: Beryllium is a concern to many in the community because exposure to low levels 
can trigger chronic beryllium disease in susceptible individuals. The proposed plan should explain 
how remediation will address beryllium, regarding both cleanup standards and fugitive dust 
control during remediation activities. 

DOE Response: Beryllium was considered in the original risk assessment presented in the remedial 
investigation report and re-evaluated during the development of remediation levels in the FFS. Beryllium 
is not currently a contaminant of concern in the CERCLA risk assessment based upon EPA risk factors, 
exposure pathways, and concentrations detected in the soil. However, risk factors change over time, and 
there are ongoing clinical risk studies to determine the concentration of beryllium that would put a worker 
at risk. As part of the CERCLA five-year review process, DOE monitors beryllium risk factors such as 
reference dose, slope factor, carcinogenicity, or any type of reference dose acknowledging sensitive 
subpopulations. If risk factors change, the risk assessment is rerun and the need for additional action 
evaluated.  

During remediation activities, engineering controls as described in the “Short-Term Effectiveness” 
section of the alternative evaluation are provided to control releases of airborne particulates. 

3.4 RISK 

Comment: Is dermal risk the only hazard associated with PCBs? 

DOE Response: The dermal pathway did exhibit the largest risk for PCB’s in soil as calculated by 
the risk assessment presented in the remedial investigation report. However, the ingestion pathway also 
exhibited risks. Typically, the risks associated with the dermal pathway for PCBs are an order of 
magnitude greater than the risks associated with ingestion. Detailed information on the risk assessment is 
provided in the remedial investigation report. 

Comment: The decay series for radium-226 and thorium-232 are subject to an alternative 
concentration limit and the remediation limit for Cs-137 is relatively higher than for other 
radionuclides. When these radionuclides are taken into account, how does this affect the cumulative 
risk for all radioactive exposure for the industrial worker? If this is explained in the document, it 
was unclear to the lay reader. 

DOE Response: Remediation levels for radium-226 and thorium-232 were established by DOE and 
federal regulations and guidance as part of the Applicable or Relevant and Appropriate Requirements 
(ARARs) evaluation and not based on risk goals as the other remediation levels. Based upon DOE 
Order 5400.5 guidelines for residual contamination and EPA standards under 40 CFR 192.12 and 
agreement with the regulators, remediation levels for these contaminants were set at site-specific 
background plus 5 pCi/g. This approach is taken because natural background levels for these 
radionuclides are near the risk goal of 1 × 10-4 and inclusion of them in the risk assessment would 
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automatically exceed the risk goals. Risk based goals are based on incremental risk (not including 
background). Cost prohibitiveness and ease of detection were considered when selecting an average 
remediation level for CS-137. An additional consideration is that not all contaminants are found in every 
exposure unit. Therefore the individual risk of these contaminants is not included in the residual 
cumulative risk goal.  

3.5 MISCELLANEOUS 

Comment: Figure 2 (of the Proposed Plan) has several areas in addition to the West End 
Mercury Area for which land use controls are designated. Provide additional discussion in the text 
about each area and the nature of the controls. 

DOE Response: Other than the West End Mercury Area, the only other area in Figure 2 
(Completed/ongoing cleanup actions in UEFPC Watershed) of the Proposed Plan (also Figure 2.2 of this 
ROD) for which land use controls are designated is Union Valley. The description of the Union Valley 
Interim Action (Previous Action section) identifies and describes that institutional controls (license 
agreements with property owners) were part of the remedy. 

Comment: Provide a summary assessment of cost estimate sensitivity to the following factors: 
(1) schedule uncertainty, (2) mobilization and demobilization required to coordinate with 
infrastructure reduction and modernization activity, (3) availability of the Environmental 
Management Waste Management Facility, and (4) ability to meet ORR waste acceptance criteria 
for all waste lots. 

DOE Response: The duration of the selected alternative is uncertain because remediation activities 
would continue to occur as soil becomes accessible (i.e., buildings and parking lots are demolished); 
therefore, a sensitivity analysis based on schedule uncertainty cannot be performed. Cost allowances for 
repeated stops and starts (mobilization and demobilization) required to coordinate remediation at an 
active facility with ongoing modernization activities was included in the cost estimate for the selected 
alternative. Productivity burdens were added to remediation activities to account for construction that will 
be performed in congested plant areas, high security areas (PIDAS), and areas requiring work in Levels C 
and D personal protective equipment. For cost estimating purposes it was assumed that the EMWMF is 
available and all waste lots meet waste acceptance criteria. If the EMWMF is not available at the time of 
remediation or if waste does not meet the ORR waste acceptance criteria, the waste would be shipped to 
an approved waste disposal facility whose waste acceptance criteria is consistent with the waste. The cost 
of disposal would increase significantly dependent on the shipping and disposal costs of the approved 
disposal facility available at that time.  

Comment: Since the anticipated land use for the foreseeable future is controlled industrial, 
what else would need to be addressed in the proposed plan if that decision were final today? 

DOE Response: Even if the anticipated land use decision were final, future decisions would still be 
required to address final goals for surface water and groundwater, removal of buildings that are 
unnecessary to current/planned Y-12 needs, historic preservation, etc. Final surface water and 
groundwater decisions could potentially require additional soil remediation beyond that identified in the 
proposed plan and this ROD. 
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Table A.1 presents the list of FFA sites present at Y-12; the decision under which each is addressed; 
and, for the soil decision, the type of problem(s) potentially represented by the site. Table A.2 lists 
previous response action decisions that are incorporated in this Record of Decision. 

Table A-1 ORR Federal Facility Agreement, Appendix C, Y-12 sites 
Site name Problem type 

UEFPC Phase I ROD 
Bldg. 81-10 Area (Former Hg Roaster) 
Storm-sewer-contaminated sediments 
UEFPC sediments 

UEFPC Soil and Scrapyard ROD 
Mercury-contaminated areas Mercury-contaminated soil 
Old Steam Plant Storage Area (Bldg. 9401-1) Mercury-contaminated soil 
Bldg. 9401-1 Old Steam Plant (soil) Mercury-contaminated soil 
Bldg. 9205-E Northeast Yard Waste Storage Area Mercury-contaminated soil 
Bldg. 9204-2 West Yard Waste Storage Area Mercury-contaminated soil 
Bldg. 9404-11 West Yard Waste Storage Area Mercury-contaminated soil 
Bldg. 9720-3 North Yard Waste Storage Area Mercury-contaminated soil 
Bldg. 9744 North Dock Waste Storage Area Mercury-contaminated soil 
Development Incinerator (soil) Mercury-contaminated soil 
Polytank Station (Bldg. 9206) [soil] Mercury-contaminated soil 
Prenco Incinerator (soil) Mercury-contaminated soil 
Tank (Bldg. 9204-4) [soil] Mercury-contaminated soil 
Tank 0074-U (Bldg. 9201-5W) [soil] Mercury-contaminated soil 
Tank 2089-U (soil) Mercury-contaminated soil 
Tank 2090-U (soil) Mercury-contaminated soil 
Tank 2091-U (soil) Mercury-contaminated soil 
Tanks and Transfer Station (Bldg. 9204-4) Mercury-contaminated soil 
Third Street Soil Pile Mercury-contaminated soil 
Waste Machine Coolant Biodegradation Facility Mercury-contaminated soil 
Tank 2092-U (soil) Mercury-contaminated soil 
Tank 2284-U (soil) Mercury-contaminated soil 
Line Yard Contaminated Soils Radiologically (etc.) contaminated soil 
ACN Drum Yard Radiologically (etc.) contaminated soil 
Bldg. 9201-2 Transformer and Capacitor Storage Area Radiologically (etc.) contaminated soil 
Bldg. 9206 Underground Tank (soil) Radiologically (etc.) contaminated soil 
Bldg. 9202 East Pad Waste Storage Area Radiologically (etc.) contaminated soil 
Bldg. 9215 West Pad Waste Storage Area Radiologically (etc.) contaminated soil 
Bldg. 9401-3 East Yard Waste Storage Area Radiologically (etc.) contaminated soil 
Bldg. 9418-3 Uranium Vault (soil) Radiologically (etc.) contaminated soil 
Bldg. 9620-2 West Yard Waste Storage Area Radiologically (etc.) contaminated soil 
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Table A-1 ORR Federal Facility Agreement, Appendix C, Y-12 sites (cont.) 
Site name Problem type 

UEFPC Soil and Scrapyard ROD (cont.) 
Bldg. 9720-13 West Yard Waste Storage Area Radiologically (etc.) contaminated soil 
Bldg. 9720-6 North Polytank Station (soil) Radiologically (etc.) contaminated soil 
Cooling Tower Basin 9409-3 Radiologically (etc.) contaminated soil 
Interim Drum Yard (north/south) Radiologically (etc.) contaminated soil 
Laundry Sump Radiologically (etc.) contaminated soil 
New Hope Pond Radiologically (etc.) contaminated soil 
Salvage Yard Drum Deheader Radiologically (etc.) contaminated soil 
Salvage Yard Oil Storage Tanks Radiologically (etc.) contaminated soil 
Salvage Yard Scrap Metal Storage Area Scrap and radiologically (etc.) contaminated soil 
Salvage Yard Oil/Solvent Drum Storage Area 
(east and west) 

Radiologically (etc.) contaminated soil 

Tank (Bldg. 9818) (soil) Radiologically (etc.) contaminated soil 
Tank 2063-U (salvage yard) Radiologically (etc.) contaminated soil 
Tank 2064-U (Bldg. 9766) Radiologically (etc.) contaminated soil 
Tank 2105-U (soil) Radiologically (etc.) contaminated soil 
Tank 2116-U (soil) Radiologically (etc.) contaminated soil 
UEFPC soils Radiologically (etc.) contaminated soil 
Roofing Waste Pile (former) Radiologically (etc.) contaminated soil 
S-2 Site (surface impoundment) Radiologically (etc.) contaminated soil 
Beta 4 Security Pits Radiologically (etc.) contaminated soil and buried 

waste 
Coal Pile Trench Radiologically (etc.) contaminated soil and buried 

waste 
Ravine Disposal Site Radiologically (etc.) contaminated soil and buried 

waste 
Scarboro Road Debris Burial Radiologically (etc.) contaminated soil and buried 

waste 
Bldg. 9201-4 Subsurface structure and mercury-contaminated 

soil 
Decontamination Facility (9419-1) [ORNL at Y-12] Subsurface structure 
Bldg. 9409-5 Storage Facility (soil) VOC-contaminated soil 
Bldg. 9712 NE Yard Waste Storage Area VOC-contaminated soil 
Garage Underground Tanks (soil) VOC-contaminated soil 
Rust Construction Garage Area VOC-contaminated soil 
Tank 2077-U (soil) VOC-contaminated soil 
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Table A-1 ORR Federal Facility Agreement, Appendix C, Y-12 sites (cont.) 
Site name Problem type 

Future Decisions 
S-3 Ponds (Eastern Plume) 
Fire Training Area groundwater plume 
UEFPC East End VOC Plume 
UEFPC groundwater 
S-2 Site Groundwater Plume 
East End Fuel Station Groundwater 
Bldg. 9212 Groundwater Plume 
Bldg. 9201-4 (building) 
Bldg. 9213 (Criticality Experimental Laboratory) 
Bldg. 9401-2 (Plating Shop) 
Bldg. 9735 (Research Services) 
Waste Oil Tanks (OD-7) 

NE = Northeast 
ORNL = Oak Ridge National Laboratory 
ORR = Oak Ridge Reservation 
ROD = Record of Decision 

UEFPC = Upper East Fork Poplar Creek 
VOC = volatile organic compound 
Y-12 = Y-12 National Security Complex 

 

Table A.2. Previous response action decisions (prior to this ROD) 
Unit name Remedial unit type Remedial action for selected remedy 

UEFPC Firing Range Soil Previous action memorandum approved 
removal action completed1 

9822 Sediment Basin Sediment Previous action memorandum approved, 
removal action completed2 

1Action Memorandum for Lead Source Removal at the Former YS-860 Firing Ranges, Y-12 Plant, 
Oak Ridge, Tennessee, DOE/OR/02-1622&D1, U.S. Department of Energy, Office of 
Environmental Management, Oak Ridge, TN. 

2Action Memorandum for the Y-12 Plant 9822 Sediment Basin and Building 81-10 Sump, Oak Ridge, 
Tennessee, (DOE/OR/01-1716&D1), U.S. Department of Energy, Office of Environmental 
Management, Oak Ridge, TN. 

ROD = Record of Decision 
UEFPC = Upper East Fork Poplar Creek 
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B.1 APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS 

Section 121(d) of the Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA), as amended, specifies that remedial actions for cleanup of hazardous substances must 
comply with requirements and standards under federal or more stringent state environmental laws and 
regulations that are applicable or relevant and appropriate to the hazardous substances or particular 
circumstances at a site or obtain a waiver [40 Code of Federal Regulations (CFR) 300.430(f)(1)(ii)(B)]. 
Inherent in the interpretation of applicable or relevant and appropriate requirements (ARARs) is the 
assumption that protection of human health and the environment is ensured. The purpose of this appendix 
is to summarize potential federal and state chemical-, location-, and action-specific ARARs identified for 
the evaluation of the soil and buried waste removal and disposal alternative for the Y-12 National 
Security Complex (Y-12). 

ARARs include only federal and state environmental or facility siting laws/regulations designed to 
protect the environment; they do not include occupational safety or worker radiation protection 
requirements [55 Federal Register (FR) 8679-8680, March 8, 1990]. The U.S. Environmental Protection 
Agency (EPA) requires compliance with the Occupational Safety and Health Administration (OSHA) 
standards through Sect. 300.150 of the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP), independent of the ARARs process; therefore, neither the regulations promulgated by OSHA nor 
U.S. Department of Energy (DOE) Orders related to occupational safety are addressed as ARARs. These 
regulations would appear in the appropriate health and safety plans for this action. 

In the absence of federal- or state-promulgated regulations, other advisories, criteria, proposed 
standards, or guidance values may be considered in determining remedies and setting protective cleanup 
levels [40 CFR 300.400(g)(3)]. These are not potential ARARs but are “to be considered” (TBC) 
guidance.  

CERCLA on-site remedial response actions must comply only with the substantive requirements of a 
regulation to obtain federal, state, or local permits [CERCLA Sect. 121(e)]. To ensure that CERCLA 
response actions proceed as rapidly as possible, EPA has reaffirmed this position in the final NCP (55 FR 
8756, March 8, 1990). Substantive requirements pertain directly to the actions or conditions at a site, 
while administrative requirements facilitate their implementation. 

In accordance with 40 CFR 300.400(g), ARARs and TBCs have been identified for the preferred 
remedial action. Table B.1 lists the chemical- and action-specific ARARs/TBCs for the component 
actions in the preferred alternative. No location-specific ARARs were identified. A brief description of 
key ARAR/TBC issues follows. 

B.1.1 CHEMICAL-SPECIFIC ARARS/TBCs  

Chemical-specific ARARs provide health- or risk-based concentration limits or discharge limitations 
in various environmental media (i.e., surface water, groundwater, soil, air) for specific hazardous substances, 
pollutants, or contaminants. Chemical-specific ARARs identified for the preferred alternative are listed on 
Table B.1 and discussed below. 

Radiation Protection. The radiation dose to members of the public must not exceed 100-mrem/year 
total effective dose equivalent (EDE) from all sources, excluding dose contributions from background 
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radiation, medical exposures, or voluntary participation in medical/research programs [10 CFR 
20.1301(a)(1)]. The dose must also be reduced below this limit as low as reasonably achievable 
(ALARA) in accordance with 10 CFR 20.1101(b). This dose limit, which would be relevant and 
appropriate, addresses exposure to radiation from all sources and activities (including both operations and 
removal/remedial actions) at a facility. In addition, DOE Order 5400.5 (DOE 1993) limits radiation dose 
exposure to an EDE of 100 mrem/year from all exposure pathways and all DOE sources of radiation as 
measured at the plant boundary. The overriding principle of the DOE Order is that all releases of 
radioactive material shall be ALARA. The actual dose that the public might receive is expected to be a 
very small fraction of the 100-mrem/year dose limit. Under DOE Order 5400.5(IV)(4)(a), guidelines for 
residual concentrations of radionuclides in soil should be derived from the basic dose limit using an 
environmental pathway analysis. DOE Order 5400.5(IV)(4)(a)(2) also includes generic guidelines for 
residual concentrations of Ra226, Ra228, Th230, and Th232 of 5 pCi/g averaged over the first 15 cm of soil or 
15 pCi/g averaged over 15-cm-thick layers of soil below the first 15 cm. These levels are consistent with 
EPA standards under 40 CFR 192.12, which are considered relevant and appropriate requirements. These 
requirements are included as chemical- and action-specific ARARs/TBCs in Table B.1 and are also 
discussed under “Contaminated Soil Removal” below. Risk-based remediation levels for the Upper East 
Fork Poplar Creek (UEFPC) Watershed radioactively contaminated soils were developed based on the 
ARARs and TBC guidance discussed here and considering natural background concentrations. The 
proposed actions (e.g., removing or covering contaminated soil) will limit exposures to radioactive 
contaminants and protect all users to a risk level within the target risk range, consistent with the EPA 
guidance on CERCLA risk levels for radionuclides [EPA Office of Solid Waste and Emergency Response 
(OSWER) Directive 9200.4-18, August 1997, and Directive 9200.4-25, February 1998] and DOE Order 
5400.5 TBC requirements for residual radioactivity in soils.  

B.1.2 LOCATION-SPECIFIC ARARS/TBCs 

Location-specific requirements establish restrictions on permissible concentrations of hazardous 
substances or requirements for how activities will be conducted because they will take place in special 
locations (e.g., wetlands, floodplains, critical habitats, historic districts, streams). No state- or federally 
designated threatened or endangered species have been identified within Y-12, which is a highly 
industrialized area with extensive previous land disturbances as a result of construction activities. There 
are also no cemeteries, wetlands, floodplains, or aquatic resources that would be impacted by the 
proposed remedial activity. The only other location-specific requirements that are potential ARARs are 
those for the protection of historic and archaeological resources in the area. 

Archaeological and Historic Resources. An archeological survey conducted for Y-12, 
Archeological Evaluation of Y-12 Plant Facility Within the Fenced Areas of the Bear Creek Valley 
(DuVall 1992), stated that “the potential for preserved prehistoric or historic archaeological sites is 
virtually non-existent due to the previous amount of disturbance observed within the valley.” In 
accordance with the “Programmatic Agreement Among the Department of Energy Oak Ridge Operations 
Office, the Tennessee State Historic Preservation Officer, and the Advisory Council on Historic 
Preservation Concerning Management of Historical and Cultural Properties at the Oak Ridge 
Reservation” (May 6, 1994), ground disturbance activities associated with remedial actions may proceed 
without further consultation with the Tennessee State Historic Preservation Officer or the Advisory 
Council on Historic Preservation as long as the depth and extent of new disturbance do not exceed the 
depth and extent of previous disturbances.  

A review of historical sites within Y-12 conducted in 1995 concluded that the Y-12 Historic District 
contains 92 structures that contribute to its historic interest (Thomason and Associates 2003). 
Additionally, four buildings outside the Y-12 Historic District were recommended as eligible for 
inclusion on the National Register of Historic Places (Bldgs. 1405, 1501-1, 9213, and 9712). Planned soil 
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excavation activities will not impact any of these identified historic structures or buildings; therefore, 
requirements for the protection of archaeological and historic resources are not ARARs for this planned 
activity. 

B.1.3 ACTION-SPECIFIC ARARS/TBCs 

Action-specific ARARs include operation, performance, and design requirements or limitations 
based on the waste types, media, and remedial activities. Component actions include the following: 

• removal of contaminated soil and subsurface structures throughout Y-12;  
• removal of aboveground scrap metal and contaminated debris from the Y-12 Salvage Yard;  
• secondary wastewater treatment;  
• institutional controls;  
• waste management, treatment (if necessary), and disposal; and  
• transportation.  

ARARs for each component of the proposed remedial alternative are listed in Table B.1 and 
discussed below. In accordance with EPA guidance, there are no ARARs for a no-action alternative 
(EPA 1991). 

General Construction Activities. Requirements for the control of fugitive dust and storm water 
runoff are listed in Table B.1 and potentially provide ARARs for all site preparation, construction, 
demolition, and excavation activities. Reasonable precautions will be taken and include the use of best 
management practices for erosion control to prevent runoff and application of water on exposed 
soil/debris surfaces to prevent particulate matter from becoming airborne. In addition, diffuse or fugitive 
emissions of radionuclides to the ambient air from the remediation activities, which are only one of 
potentially many sources of radionuclide emissions at a DOE facility, must comply with the Clean Air 
Act of 1970 (CAA), as amended, requirements in 40 CFR 61.92. 

Contaminated Soil Removal. Removal of contaminated surface soil is planned to protect industrial 
workers and control unacceptable releases to underlying groundwater and adjacent surface water to allow 
for DOE-controlled industrial land use. The major contaminants in the excavated soil are expected to be 
uranium and cesium, although other radionuclides, along with metals and organics, might be present at 
low levels. Soil removed as part of these actions could potentially be considered Toxic Substances 
Control Act of 1976 (TSCA) polychlorinated biphenyls (PCBs), low-level waste (LLW), Resource 
Conservation and Recovery Act of 1976 (RCRA) solid or hazardous waste, or mixed waste, depending on the 
extent of contamination, and will be characterized and either disposed at the Environmental Management 
Waste Management Facility (EMWMF) or another on-site (e.g., Y-12 Sanitary Landfill) or appropriate 
off-site facility. CERCLA Sect. 104(d)(4) states where two or more noncontiguous facilities are 
reasonably related on the basis of geography or on the basis of the threat or potential threat to the public 
health or welfare or the environment, these related facilities may be treated as one for the purpose of 
conducting response actions. Section 104(d)(4) allows the lead agency to manage waste transferred 
between such noncontiguous facilities without having to obtain a permit. Under this authority, all 
on-ORR disposal facilities and noncontiguous sites where CERCLA response actions will generate waste 
requiring disposal are considered as a single facility (i.e., “on-site” for response purposes). Thus, waste 
disposal at EMWMF, the Y-12 Sanitary Landfill, or other on-ORR disposal facility would be considered 
“on-site” disposal. (See waste generation, characterization, management, storage, treatment, and disposal 
requirements listed in Table B.1.)  

The assumption for this activity is that no RCRA-listed waste is present in the soil. A recent due 
diligence evaluation for mercury-contaminated media and debris at Y-12 determined that such media and 
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debris are not RCRA-listed waste (McCracken 2005). Follow-on reviews and listing determinations are 
currently being conducted for volatile organic compounds (VOCs). If this research reveals the potential 
presence of VOC RCRA-listed waste in any of the soil being addressed under this decision, the soil will 
be managed accordingly. EPA’s contained-in policy and its guidance for the management of remediation 
waste under RCRA (EPA 1998), as well as EPA Region 4 guidance for the management of 
RCRA-contaminated media (EPA 1992), allow a generator to determine that an environmental medium 
no longer contain listed waste if the medium meets site-specific risk-based criteria approved by EPA or an 
authorized state. The policy also includes provisions to allow the use of a risk assessment protocol to 
determine that the environmental medium no longer contains a listed hazardous waste. Per agreement 
with TDEC, EPA Region 9 industrial preliminary remediation goals (PRGs) will be used for making 
initial “no longer contains” determinations for soils remediated under this action (TDEC 2004). If the 
soils are determined to contain VOC listed wastes at concentrations in excess of these PRGs, further 
site-specific risk evaluation may be performed to establish site-specific risk-based criteria. These criteria 
will be based on the anticipated future land use for the industrialized area of UEFPC (i.e., industrial for all 
EUs).  

It is expected that no treatment, other than perhaps dewatering, will be needed before disposal; 
however, the soil will be sampled to ensure compliance with the EMWMF or other on- or off-site facility 
Waste Acceptance Criteria (WAC). Any RCRA hazardous soil removed from the areal extent of 
contamination for subsequent disposal in a land-based unit must meet the pertinent RCRA land disposal 
restriction treatment standards for hazardous waste at 40 CFR 268.40 or 40 CFR 268.49. 

Fuel tanks at the East End Fuel Station were removed previously, but benzene, toluene, ethylene, and 
xylenes (BTEX) have been found in soil near the station. TDEC underground storage tank (UST) 
regulations for previously closed UST systems require that soil contaminated by petroleum from such 
systems be addressed through corrective action if the initial findings indicate the condition of the site 
could pose a significant current or future threat to public health and the environment [Rules of the TDEC 
1200-1-15-.07(4)]. Results of the remedial investigation (RI) of this site indicated there is no threat to 
public health or the environment based on the proposed risk levels and exposure scenarios. In addition, 
there is no evidence of groundwater or surface water contamination from soil contaminants at levels 
requiring remediation; therefore, remediation of this soil is not required under the UST regulations.  

Excavated soil contaminated with PCBs is considered bulk PCB remediation waste and must be 
managed in accordance with 40 CFR 761.60 and 761.61 cleanup and disposal requirements. Remediation 
levels for PCB-contaminated soil remaining in situ will satisfy the PCB risk-based cleanup standards of 
40 CFR 761.61(c) to protect human health and the environment.  

The remedial action will be designed to protect the appropriate human receptor considering the 
requirements of DOE Order 5400.5(IV)(4)(a) (DOE 1993) for residual radioactivity left in place. 
Excavated radioactive soils would be considered LLW; DOE Order 435.1 (DOE 2001) requires 
generators of LLW to characterize and segregate LLW to minimize the amount of LLW generated.  

Buried Waste Removal. The need for remediation of the Beta 4 Security Pits and the Coal Pile 
Trench will be determined by predesign studies including Appendix C modeling calculations. These areas 
will be excavated if required to protect groundwater per the results of Appendix C modeling. However, if 
remediation is not required, buried equipment and weapons pieces that are present in those areas could pose a 
risk to future workers if unearthed; therefore, institutional controls rather than excavation would be used to 
control the risks. ARARs addressing institutional controls are included in Table B.1 and addressed under 
land-use controls below. 
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Removal of Scrap Metal and Debris. The Y-12 Old Salvage Yard, which contains contaminated 
scrap metal and debris, will be dismantled and the materials removed for disposal. If these materials 
cannot meet the EMWMF or other on-site facility WAC, they will be shipped off-site to a permitted 
facility. CAA requirements for the control of radionuclide emissions, as included in Table B.1, will be 
met during removal activities. 

Removal activities could result in generation of RCRA solid or hazardous waste (e.g., debris coated 
with lead-based paint), LLW, mixed waste, or TSCA PCB bulk product waste [e.g., debris having surfaces 
coated with paint containing PCBs > 50 parts per million (ppm)]. Characterization, treatment, storage, 
and disposal of these wastes must meet the ARARs for waste management listed in Table B.1 for the type 
of waste generated. 

Water Treatment. Wastewaters collected during excavation, dewatering, or decontamination activities 
will be characterized and, if they exceed direct discharge criteria to be established as part of remedial 
design, transported to an on-site industrial wastewater treatment unit subject to regulation under the Clean 
Water Act of 1972 (CWA), such as the Y-12, ORNL, or ETTP wastewater treatment facilities. Industrial 
wastewater discharges that are point source discharges subject to regulation under Sect. 402 of the CWA 
are excluded from the hazardous waste regulations [40 CFR 261.4(a)(2); Rules of the TDEC 
Chap. 1200-1-11-.02(1)(d)1.(ii)]. In addition, wastewaters that are hazardous only because they exhibit a 
hazardous characteristic, and which are otherwise restricted from land disposal, are not prohibited if such 
wastes are managed in a treatment system that subsequently discharges to waters of the United States 
pursuant to a permit issued under Sect. 402 of the CWA [40 CFR 268.1(c)(4)(i); Rules of the TDEC 
Chap. 1200-1-11-.10(1)(a)3.(iv)(I)].  

Waste Management. Paved equipment/waste staging areas, as well as temporary stockpile areas, will 
be set up for the various wastes. These areas will be in close proximity to the area(s) of contamination, are 
necessary for implementation of this remedial action, and are, therefore, deemed “on-site” under 
CERCLA 121(e)(1) [see also 40 CFR 300.400(e)(1)]. The stockpiled wastes will be scanned, 
characterized, and disposed of at the EMWMF or other on-site facility, as appropriate. If the chemical 
and/or radiological WAC for EMWMF or other on-site facility cannot be achieved, the waste will be 
shipped off-site to a permitted facility. After removal of the waste and/or contaminated soil, the sites will 
be sampled to demonstrate that risk-based remediation goals have been achieved, and the areas will then 
be backfilled with clean soil and recontoured to original conditions. 

All primary wastes (soil, scrap metal, and debris) and secondary wastes [contaminated personal 
protective equipment (PPE), dewatering fluids, decontamination wastewaters] generated during remedial 
activities will be appropriately characterized as either solid, hazardous, PCB-contaminated, radioactive, 
and/or mixed wastes and managed in accordance with appropriate RCRA, CAA, TSCA, or DOE 
Order/Manual requirements for the particular waste(s). Table B.1 lists in detail the requirements 
associated with the characterization, storage, treatment, and disposal of the aforementioned waste types. 

Land-Use Controls. Land-use controls will be used to prevent access to residual contamination with 
depth and inappropriate future use of the site by residents. In accordance with the Rules of the TDEC 
Chap. 1200-1-13-.08(10), institutional controls such as water use and restrictions/notices are required to 
prevent or limit exposure to hazardous substances left in place that might pose an unreasonable threat to 
public health, safety, or the environment. Such controls will be described in the Land-Use Control 
Implementation Plan. These controls could include land-use restrictions, as well as notices designed to 
warn and restrict potential users of the areas that contain residual contamination. Administrative 
restrictions will be recorded in accordance with state law on the original property acquisition records of 
DOE (and its predecessor agencies) that will notify anyone searching Oak Ridge Reservation property 
records that certain areas at Y-12 are contaminated. In accordance with DOE Order 5400.5(IV)(6)(c) and (d) 
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(DOE 1993), controls including signs and appropriate radiological safety measures will be used to prevent 
disturbance of residual radioactive material where necessary. An existing program for 
excavation/penetration permits will be used to limit or prohibit such activities in areas with residual 
contamination. Information on the extent of site contamination will be available to permit requestors.  

Transportation. Any wastes that are transferred off-site or transported in commerce along public 
rights-of-way must meet the U.S. Department of Transportation requirements summarized in Table B.1 
for hazardous materials, as well as the specific requirements for the type of waste (e.g., RCRA, PCB, 
LLW, or mixed). These include packaging, labeling, marking, manifesting, and placarding requirements 
for the specific waste type. In addition, CERCLA Sect. 121(d)(3) provides that the off-site transfer of any 
hazardous substance, pollutant, or contaminant generated during CERCLA response actions be to a 
treatment, storage, or disposal facility that is in compliance with applicable federal and state laws and that 
has been approved by EPA for acceptance of CERCLA waste. (See also the “Off-Site Rule” at 40 CFR 
300.440 et seq.) Accordingly, DOE will verify with the appropriate EPA regional contact that any needed 
off-site facility is acceptable for receipt of CERCLA wastes before transfer.  
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C.1 INTRODUCTION 

Soil that contains sufficiently high levels of soluble contaminants can be a source of contamination 
to surface water and groundwater. One of the remediation goals for soil in this decision is to minimize 
further contamination of groundwater by removing accessible (e.g., not under buildings or pavement) 
contaminated soil that contributes significantly to groundwater contamination at levels that would exceed 
a 1 × 10-4 risk in groundwater for carcinogenic contaminants of concern (COCs) or a hazard quotient 
(HQ) of 1.0 for noncarcinogens under an industrial worker scenario. The point of exposure is any place in 
the groundwater. Only the existing groundwater COCs above the risk and HQ goal will be evaluated. The 
exposure assumptions used for the Y-12 industrial worker scenario are presented in Table C.1. 

 
Table C.1. Exposure assumptions used for the Y-12  

industrial worker scenario 
Parameter Units Drinking water ingestion* 
Ingestion rate liters/day 1 
Fraction ingested from area unitless 1 
Exposure frequency days/year 250 
Exposure duration years 13 
Body weight kilograms 70 

* Values taken from EPA (1989), with the exception of the exposure duration, which 
is based upon site-specific data gathered from Y-12 maintenance personnel (BJC 2000). 

Another remediation goal for soil in the Upper East Fork Poplar Creek (UEFPC) Watershed is to 
minimize further contamination of surface water in UEFPC by removing accessible contaminated soil that 
contributes significantly to surface water contamination by mercury in exceedance of the UEFPC Phase I 
Record of Decision (ROD) interim goal of 200 parts per trillion (ppt) at Station 17, a recreational 
risk-based goal (DOE 2002a). The selected remedy was not expected to achieve the instream recreation 
AWQC for mercury (0.051 µg/L or 51 ppt), which was identified as an applicable or relevant and 
appropriate requirement; therefore, an interim action waiver under Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 121(d)(4)(A) was invoked as part of the remedy and 
the 200 ppt interim goal selected. The Phase I UEFPC ROD identified only mercury as a surface water 
COC.  

The risk-based value for the recreational-use scenario was developed for mercury by choosing the adult 
recreational exposure parameters consistent with the U.S. Environmental Protection Agency’s (EPA’s) 
ambient water quality criteria methodology for ingestion of fish to determine an acceptable mercury 
concentration in fish. Using the EPA ingestion rate of 17.8 g/d [assumes all fish in diets are from East 
Fork Poplar Creek (EFPC)], the estimated acceptable target concentration of mercury in fish is 0.4 µg/g. 
A U.S. Department of Energy-determined, site-specific bioaccumulation factor (BAF) was then used to 
predict the associated acceptable interim mercury concentration in surface water. Studies show that a total 
mercury BAF in EFPC is 2000 L/kg (BJC 1999), which results in an acceptable mercury concentration of 
200 ppt in surface water. 

Acceptable levels of mercury in fish were calculated using the following equation and the identified 
adult recreational exposure parameters: 

[Hg]fish = (HI × BW × AT × RfD) / (CF × IR × FI × EF × ED), 
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where 

[Hg]fish = mercury concentration in fish (mg/kg), 
HI = hazard index (1), 
BW = body weight (72 kg),  
AT = averaging time (years × 365 d/year), 
RfD = reference dose (1 × 10-4 mg/kg-d), 
CF = conversion factor (1 × 10-3 kg/g), 
IR = ingestion rate (17.8 g/d), 
FI = fraction ingested (100%), 
EF = exposure frequency (350 d/year), 
ED = exposure duration (30 years). 

Applying these exposure parameters to the above equation, the mercury concentration in fish is 
calculated as follows:  

[Hg]fish = (1 × 72 kg × 30 year × 365 d/year × 1 × 10-4 mg/kg-d) / (17.8 g/d × 1 × 350 d/year × 1 × 10-3 kg/g), 
[Hg]fish = 0.4 mg/kg = 0.4 µg/g. 

The following equation was then used to estimate an acceptable mercury concentration in water: 
[Hg]total = [Hg]fish / BAF, 

where 

[Hg]fish = mercury concentration in fish, 
[Hg]total = mercury concentration in water, 
BAF = bioaccumulation factor (2000 L/kg). 

The resulting acceptable mercury concentration in water is calculated as follows: 

[Hg]total = 0.4 mg/kg / 2000 L/kg, 
[Hg]total = 0.0002 mg/L = 200 ppt. 

Accordingly, achieving a concentration of 200 ppt mercury in UEFPC will result in mercury 
concentrations in fish tissues below a hazard index of 1 and be acceptable for human consumption. The 
Phase I decision showed that residual contamination resulting from the Phase I sources were expected to 
result in UEFPC mercury concentrations of 100 ppt at Station 17 (DOE 2002a). The other sources are 
being addressed in this second decision; therefore, the soil-specific goal is to not contribute above 100 ppt 
of mercury at Station 17 for remaining soil sources (e.g., contributions from Phase I sources plus the 
second-phase sources will be at or less than 200 ppt). 

The approach to determining which subsurface soil requires remediation uses mathematical models 
to estimate the amount of contaminants released from soil, their attenuation during migration through the 
groundwater and surface water, and the concentration that would occur in water withdrawn from a 
groundwater well positioned within the lateral boundary of the contaminated area or the mercury 
concentration that would occur at Station 17. The calculation models that are developed are similar to 
those used in the Bethel Valley ROD (DOE 2002b), Appendix C.  
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C.2 SUBSURFACE SOIL REMEDIATION DECISION MODEL 

The process of determining concentrations of groundwater or surface water COCs in soil that might 
require removal involves several steps, as shown schematically in Fig. C.1. The first step is to establish a 
first approximation of soil contaminant remediation level (RL) concentrations for each area of deep soil 
contamination that contains groundwater or surface water COCs to determine the amount of soil that must 
be removed. The first approximation of RLs uses the Summers Model (Summers et al. 1980) to estimate 
contaminant concentrations in groundwater leached from the contaminated soil and rough estimates of the 
footprint area of the contaminated soil. Screening of soil contaminant concentrations against the first 
approximation of RLs is achieved by computing a sum of fractions and determining whether the total 
contaminant inventory for a site has the potential to contaminate groundwater above the industrial worker 
limits. If the first approximation site assessment indicates that subsurface soil might contaminate groundwater 
above the industrial worker limits, a refined assessment is performed using the Seasonal Soil Compartment 
Model (SESOIL) and the Analytical Transient 1-, 2-, 3-Dimensional Model (AT123D) to calculate 
contaminant concentrations in a hypothetical groundwater well that would be located at the downgradient 
edge of the contaminated soil mass. The refined assessment is used to provide the limiting concentration 
in soil for each contaminant to minimize impacts to groundwater withdrawn from the hypothetical on-site 
well. A sum-of-fractions approach is used to include all relevant site-specific contaminants. If mercury is 
present, then lateral transport modeling using AT123D is performed to predict the mercury groundwater 
concentration at the creek boundary. Finally, mercury is transported to Station 17 using a simple analytical 
approach, thereby revising the limiting concentration for mercury. Limiting contaminant concentrations in 
soil are used to generate contours that are subsequently used to compute the volume of soil that must be 
remediated at each site. 

The general process outlined above is described in more detail below. 

C.2.1 FIRST APPROXIMATION OF SOIL RL CONCENTRATIONS 

1. The first step in determining the requirements for subsurface soil remediation to minimize the impacts 
to groundwater is to identify the contaminated soil area (CSA) (i.e., known leakage or spill location or 
other subsurface contaminated soil mass) that has groundwater or surface water COCs present. A site 
conceptual model must be developed to define the basis of input parameters required for the 
contaminant transport modeling. 

2. Contaminants to be evaluated for each CSA are to be identified based on comparing groundwater 
concentrations observed beneath the CSA with concentrations corresponding to the industrial-use 
scenario (i.e., 1 × 10-4 level for carcinogenic COCs or an HQ of 1.0 for noncarcinogens).  

3. The laboratory analytical soil data obtained for the contaminants in the CSA are used in statistical 
analysis to define the 95% upper confidence limit of the mean (UCL95) for each contaminant. The 
UCL95 represents the concentration of a contaminant such that it can be said with 95% confidence that 
the mean value will not exceed this concentration. The UCL95 is compared against the maximum 
observed concentration, and the lesser of these two values is defined as the soil exposure 
concentration (CSE) for the CSA. 
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Fig. C.1. Upper East Fork Poplar Creek subsurface soil cleanup decision 
process to minimize impacts to groundwater and surface water. 
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Fig. C.1. Upper East Fork Poplar Creek subsurface soil cleanup decision 
process to minimize impacts to groundwater and surface water (cont.). 
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4. Certain hydrogeologic parameters are required to estimate the impact of soil contaminants on 
groundwater quality. Parametric values representative of the UEFPC Watershed hydrogeologic 
conditions (Table C.2) are used in the sample calculations presented in this appendix. Site-specific 
parameters might need to be collected during soil remediation. Hydrogeologic parameters 
include (a) planar area of soil contamination (Ao), (b) percolation rate (qp), (c) saturated hydraulic 
conductivity (Ks), (d) horizontal hydraulic gradient (I), (e) area perpendicular to groundwater flow (AA), 
(f) depth of contamination (h), (g) depth to the water table from ground surface, (h) moisture content 
in the unsaturated zone, (i) effective porosity of the saturated zone, (j) distance traveled by the 
contaminant, (k) depth of groundwater withdrawal, (l) volume of groundwater withdrawal, (m) organic 
carbon fraction (foc), etc. Chemical parameters include the target groundwater concentration (Cw), 
soil-water distribution coefficient (Kd), and organic-carbon partition coefficient (Koc). The 
chemical-specific Koc-values and Kd-values will be taken from Tables E.9.3 and E.9.4 of the UEFPC RI 
report (DOE 1998a), respectively. However, if a site-specific value for a chemical can be obtained 
based on site data, then that value will be used for evaluation of the RLs. For example, the Kd-value 
for mercury has been revised based on sampling results of mercury concentrations in water and in 
suspended solids obtained from 28 wells with 46 samples (Rothchild et al. 1984). A median value of 
1796.7 L/kg was obtained from this analysis and will be used as the chemical-specific Kd-value for 
mercury. Target groundwater concentrations are calculated based on a carcinogenic risk level of 
1 × 10-4 for groundwater use under an industrial worker exposure scenario or an HQ of 1 for 
noncarcinogens following the methodology found in the Risk Assessment Information System 
(RAIS) at http://risk.lsd.ornl.gov/prg/prg_search.shtml. The parametric values are based on findings 
from previous investigations and published literature. In selecting literature values, a conservative 
approach was taken, and emphasis was placed on values representative of site-specific conditions; 
therefore, two separate conceptual models were developed to define the basis of input parameters 
required for the contaminant transport modeling. 

5. The RL concentration of each contaminant is estimated using the analytical transport model 
developed by Summers et al. (1980). The concentration of any given contaminant leached from the 
soil into the groundwater is a function of the amount of the solute percolating through a theoretical 
soil column of negligible thickness, the amount of the chemical already present in the aquifer (if any), 
and the volume of water available for dissolution. The mathematical expression is as follows:  

 

⎭
⎬
⎫

⎩
⎨
⎧ +×=

P

AP
 dw

Q
QQK  C  RL  

where 

RL = remediation level concentration (mg/kg or pCi/g), 
Cw  = target groundwater concentration based on 10-4 cancer risk or an HQ of 1 (mg/L or pCi/L), 
Kd = soil-water distribution coefficient (L/kg), 
Qp = volumetric rate of percolation (m3/d) 
   Qp = qp × Ao, 
   qp = percolation rate (m/d), 
   Ao = planar area of soil contamination (m2), 
QA =  volumetric flow of groundwater (m3/d) 
   QA = KS × I × AA, 
KS = saturated hydraulic conductivity (m/d), 
I = horizontal hydraulic gradient (m/m), 
AA = cross-sectional area perpendicular to flow (m2). 
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Table C.2. Hydrogeologic parameters for developing soil remedial levels to protect 

groundwater and surface water at UEFPC, Oak Ridge, Tennessee 
Parameter Symbol Value Units Notes 

Vertical percolation Q 1.80E-03 ft/day UEFPC RI (DOE 1998a) 

Horizontal area of spill AP 1.22E+04 ft2 Estimated from the site map 

Hydraulic conductivity in saturated 
zone (low) 

KSL 7.65E-02 ft/day UEFPC RI (DOE 1998a) 

Hydraulic conductivity in saturated 
zone (avg.) 

Ksav 1.52E-01 ft/day UEFPC RI (DOE 1998a) 

Hydraulic conductivity in saturated 
zone (high) 

KSH 2.27E-01 ft/day UEFPC RI (DOE 1998a) 

Hydraulic gradient in saturated zone IS 3.00E-02 unitless Site-specific 

Aquifer thickness H 1.20E+02 ft Assumed depth of well screen 

Source parallel to GW flow in 
horizontal plane 

L 1.10E+02 ft Estimated from the site map 

Source perpendicular to GW flow in 
horizontal plane 

Sw 1.10E+02 ft Estimated from the site map 

Fraction organic carbon fOC 3.00E-03 unitless Based on BCV RI (DOE 1997) 

Organic carbon distribution coefficient KOC constituent-specifica L/kg UEFPC RI (DOE 1998a) 

Soil-water distribution coefficient Kd constituent-specifica L/kg UEFPC RI (DOE 1998a) 

Concentration in groundwater CW constituent-specificb mg/L RAIS 

Moisture content W 0.14 wt % UEFPC RI (DOE 1998a) 

Bulk density BD 1.63 g/cm3 UEFPC RI (DOE 1998a) 

Porosity N 0.4 unitless UEFPC RI (DOE 1998a) 

Water-filled soil porosity Qw 0.228 unitless Calculated 

Air-filled soil porosity Qa 0.17 unitless Calculated 

Dilution/Attenuation factor 
(DAFaverage-K) 

DAF 3.75 — Calculated 

aConstituent-specific values will be taken from Tables E.9.3 and E.9.4 of the UEFPC RI (DOE 1998a) except for mercury. The Kd-
value for mercury is discussed in Sect. A.2.1 of this appendix. 
bConstituent-specific values will be calculated following the methodology found in the Risk Assessment Information System 
(RAIS) at http://risk.lsd.ornl.gov/prg/prg_search.shtml. 

BCV = Bear Creek Valley 
FFS = focused feasibility study 
GW = groundwater 

RI = remedial investigation 
UEFPC = Upper East Fork Poplar Creek 
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The Summers Model incorporates the physical and chemical characteristics of the solute and the 
characteristics of the receiving aquifer to simulate the migration of the solute. The model is considered to 
be highly conservative. In addition, the calculated concentration is considered to be highly dependent on 
Kd values, which can range over several orders of magnitude. As such, the uncertainty in the result can 
range orders of magnitude, especially for metals and radionuclides; therefore, the RL concentrations 
estimated using the model should be assessed with caution. 

C.2.2 CALCULATIONS OF LIMITING CONTAMINANT CONCENTRATIONS IN SOIL AND 
CONTAMINATED SOIL VOLUME 

1. The fraction factor fi (= CSE,i/RLi) for each contaminant represents the impact it might have on 
groundwater contamination. 

2. If the fi value for a contaminant is less than 0.1, then that particular contaminant is dropped from further 
calculation, and calculation progresses with the rest of the contaminants. 

3. The sum of fraction f for the site-specific contaminants determines whether the soil requires 
remediation to minimize impacts to groundwater.  

4. If f < 1.0, then no further calculation is necessary. It can be concluded that soil remediation is not 
required. If f > 1.0, soil remediation is necessary. 

5. Leachate modeling is performed using SESOIL. The model calculates contaminant flux into the shallow 
water table beneath the site over a 100-year period for organics and a 1000-year period for metals and 
radionuclides. Using the results from the leachate modeling, saturated flow and contaminant transport 
modeling is performed using AT123D. This model predicts the maximum groundwater concentration 
(Cgw) at the receptor location. 

6. Based on the maximum groundwater contamination after migration and natural attenuation, the RL is 
revised using the following equation: 

GW

SE
WR

C
CCRL ×=  

where 

RLR = revised RL concentration (mg/kg or pCi/g), 
CW  = target groundwater concentration based on 10-4 cancer risk or an HQ of 1.0 (mg/L or pCi/L), 
CSE = soil exposure concentration for the area of soil contamination (pCi/g or mg/kg), 
Cgw = AT123D-predicted maximum groundwater concentration at the receptor location (pCi/L 

or mg/L). 

7. The revised RL values are considered the limiting contaminant concentrations. These values are again 
compared with the respective CSE values of the contaminant, and the sum of fraction f is calculated. 

Ri

SE

1 SCL
C

f i
N

i
∑

=

=  

8. If f <1.0, then soil remediation is not required unless mercury is present in the CSA. 
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9. If f >1.0, soil remediation is necessary, and the volume of soil that should be remediated (i.e., soil 
within the RLR) is calculated by developing a three-dimensional (3-D) concentration isosurface 
except for mercury. 

10. If mercury is present in the CSA, further calculation is necessary to evaluate the surface water impact.  

C.2.3 CALCULATIONS OF MERCURY CONCENTRATIONS IN SOIL BASED ON SURFACE 
WATER IMPACT AT STATION 17 

1. Using the results from the leachate (SESOIL) modeling, saturated flow and contaminant transport 
modeling is performed using AT123D to predict the maximum groundwater concentration at the 
downgradient boundary of UEFPC. 

2. Based on AT123D results, if mercury is not predicted to reach the boundary of UEFPC within 
1000 years, then further modeling of the surface water pathway is not necessary. 

3. If mercury is not predicted to reach the UEFPC boundary in 1000 years, then the modified RLR for 
mercury calculated in Step 11 is selected as the RL for mercury, and the volume of soil to be remediated 
(i.e., soil within the RLR) is calculated by developing a 3-D concentration isosurface as in Step 14. 

4. If mercury is predicted to be transported into UEFPC waters, then the concentration of mercury at 
Station 17 as a result of mercury flux from the CSA is calculated by performing a simple mass 
balance combined with a water balance. 

5. If the calculated concentration of mercury at Station 17 is less than 100 ppt (i.e., the proposed 
allowable concentration of mercury in surface water as a result of loading from Phase II contaminated 
soil), then the modified RLR for mercury calculated in Step 11 is selected for mercury, and the 
volume of soil to be remediated (i.e., soil within the RLR) is calculated by developing a 3-D 
concentration isosurface as in Step 14. 

6. If the calculated concentration of mercury at Station 17 is greater than 100 ppt, then a revised RL for 
mercury is calculated. The RL for mercury is revised according to the following equation: 

SGW

SE
SWRM

C
CCRL ×=  

where 

RLRM = revised RL concentration for mercury (mg/kg), 
CSW = allowable surface water concentration at the UEFPC boundary, before any in-stream 

dilution occurs (ppt), 
CSE = soil exposure concentration for the area of soil contamination (mg/kg), 
CSGW = calculated maximum surface water concentration of mercury at Station 17 as a result of 

contaminant loading from the contaminated soil (ppt). 

C.2.4 EXAMPLE USE OF UEFPC SOIL CLEANUP LEVEL CALCULATIONS FOR 
MINIMIZING IMPACTS TO GROUNDWATER 

To demonstrate the use of the process outlined above, sample calculations of soil removal at the East End 
Garage CSA were performed. This soil has been contaminated with volatile organic compounds. A site 
conceptual model was developed to define the basis of input parameters required for the contaminant 
transport modeling. Contaminants to be evaluated for the area were identified based on soil contaminants 
of potential concern (COPCs) developed in the UEFPC RI (DOE 1998a). The laboratory analytical soil 
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data obtained for all the COPCs were used in a statistical analysis to develop the soil exposure concentration 
(CSE) for the area. The Summers model was applied to each COPC to predict its remedial level 
corresponding to the industrial-use scenario (i.e., 1 × 10-4 level for carcinogenic COPCs or an HQ of 1.0 
for noncarcinogens). The results of the model application to all the COPCs are shown in Table C.3. As 
can be seen from this table, the exposure concentrations for all the COPCs from the East End Garage area 
are below the Tier I RLs. Also, mercury is not one of the COPCs. Therefore, further evaluation was not 
necessary for the East End Garage area. 

 
Table C.3. Tier I screening for contaminant migration for COPCs in the East End Garage area, 

 Oak Ridge, Tennessee 

Chemicals of interest 
CW, Industrial RGO (10-4 

risk or 1.0 HQ based)  
Tier I RL 
(mg/kg) 

Exp. conc. 
(CSE, mg/kg) CSE > RL? 

Volatile organic compounds 

1,1-Dibromomethane 1 HI 8.93E-01 0.005 No 

1,1-Dichloroethane 10 HI 1.21E+01 0.009 No 

2-Hexanone 1800 HI 1.25E+03 0.007 No 

Benzene 0.52 C 6.82E-01 0.066 No 

Butylbenzene 2.4 HI 2.71E+02 0.005 No 

Chloroethane 0.46 C 4.01E-01 0.005 No 

Chloroform 4.69 C 5.53E+00 0.005 No 

Chloromethane 2.2 C 2.87E+00 0.005 No 

Dimethylbenzene 2000 HI 7.31E+03 0.655 No 

Metals 

Lead 0.036 HI 7.42E+01 28.0 No 

Target groundwater concentrations are based on a preliminary remediation goal (PRG) at a carcinogenic risk level of 1E-4 for 
groundwater use under an industrial exposure scenario. However, if a PRG-based value on cancer risk was not available, a value 
based on HQ = 1.0 was used. 

C = target groundwater concentrations at the carcinogenic risk level 
COPC = contaminant of potential concern 
FFS = focused feasibility study 
HI = target groundwater concentrations at the hazard quotient (HQ) level 

HQ = hazard quotient 
RGO = remedial goal option 
RL = remediation level 
UEFPC = Upper East Fork Poplar Creek 
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