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EXECUTIVE SUMMARY 

The purpose of this Focused Feasibility Study (FFS) is to evaluate alternatives for the management of 
landfill wastewater generated from the on-site disposal of Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) waste from the Oak Ridge Reservation and associated 
sites. The waste has been disposed at the Environmental Management Waste Management Facility 
(EMWMF) and will be disposed in the future at the proposed Environmental Management Disposal Facility 
(EMDF). 

The D2 version of this FFS was submitted from the U.S. Department of Energy (DOE) to the U.S. 
Environmental Protection Agency (EPA) and the Tennessee Department of Environment and Conservation 
(TDEC) in April 2016, and the document went into the formal dispute process in August 2018.  The EPA 
Administrator issued a final decision in December 2020 resolving the dispute among EPA, TDEC, and 
DOE regarding the discharge to surface water of wastewaters generated during a response action under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended, 
(CERCLA) at the Oak Ridge Reservation (ORR) facility (EPA 2020). 

This D3 revision to the FFS addresses the direction given in the EPA’s Dispute Resolution Decision 
Letter. The primary revisions are found in Appendix K, Revised Discharge Limits for 
Landfill Wastewater; Sect. 3.2; Appendix M, EPA Administrator’s Dispute Resolution Letter; and 
Appendix D, Applicable or Relevant and Appropriate Requirements. This D3 revision is not 
intended to be a comprehensive update. Additional minor revisions were made throughout the 
document, only to the extent required to accommodate the EPA’s Dispute Resolution 
Decision Letter. The preliminary remediation goals and preliminary discharge requirements 
contained in this FFS were developed solely for the purpose of evaluating landfill wastewater 
discharge alternatives. Final discharge limits will be developed by the EMWMF and EMDF project 
teams and will be provided in the EMWMF and EMDF Records of Decisions (RODs) and/or applicable post-ROD documents. 

Currently, contact water from EMWMF is discharged to Bear Creek if it meets the discharge limits that are 
based on the fish and aquatic life criterion maximum concentration ambient water quality criteria. If the 
contact water does not meet the discharge limits, it is conditioned to meet the discharge limits or transferred 
by tanker truck to the Process Water Treatment Complex (PWTC) at the Oak Ridge National Laboratory 
for treatment and disposal. Leachate is transferred by tanker truck to PWTC for treatment and disposal 

The alternatives evaluated are: 

• Alternative 1: No Action

• Alternative 2: Managed Discharge/Treat at EMWMF/proposed EMDF site

• Alternative 3: Treat at the PWTC at the Oak Ridge National Laboratory

• Alternative 4: Treat at Outfall 200 at the Y-12 National Security Complex.

All alternatives, except No Action, meet the threshold criteria of overall protection of human health and the 
environment and compliance with applicable or relevant and appropriate requirements. Alternative 2 can 
be implemented immediately at EMWMF for existing discharge limits for no additional capital cost. Capital 
costs are required for construction of a right-sized, adaptable landfill wastewater treatment system that will 
provide treatment to meet the new discharge limits with the ability to adapt to changing contaminants of 
concern (COCs). Since neither the PWTC nor the Outfall 200 Mercury Treatment Facility are designed to 
treat all the key COCs in the landfill wastewater, both alternatives require pretreatment in order to provide 
long-term effectiveness. In addition, the landfill wastewater has to be transported to both sites. Therefore, 



x 

the capital cost of these alternatives is greater than Alternative 2. Alternatives 2, 3, and 4 are all easy to 
implement because the treatment technologies for removal of key COCs are well demonstrated, reliable, 
effective, readily available, and easy to construct using standard equipment and techniques.  

While this FFS describes the landfill wastewater management evaluation for both EMWMF and the 
proposed EMDF, implementation will be tailored to the current phase of the CERCLA process for each. 
EMWMF is currently operating and is nearing capacity, while the proposed EMDF is in the initial stages 
of the CERCLA planning process.  

• Proposed EMDF. The selection and approval of a landfill wastewater management alternative will be
included in the proposed plan. The record of decision will document acceptance of the recommendation. 
Implementation of landfill wastewater management will continue as part of the normal CERCLA
process for the proposed EMDF, from design to initiation of operations.

• EMWMF. An Explanation of Significant Differences for the EMWMF record of decision will be
prepared to include landfill wastewater management and provided for public review and comment.
Following approval, the remedial action work plan, operations plan, and the sampling and analysis
plan/quality assurance project plan will be revised for implementation.
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1. INTRODUCTION 

1.1 PURPOSE 

The purpose of this Focused Feasibility Study (FFS) is to evaluate alternatives for the management of 
landfill wastewater generated from the on-site disposal of Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) waste from the Oak Ridge Reservation (ORR) and 
associated sites. This CERCLA waste is currently being disposed at the on-site Environmental Management 
Waste Management Facility (EMWMF) and will be disposed in the future at the proposed on-site 
Environmental Management Disposal Facility (EMDF). EMWMF is located in the Bear Creek watershed. 
The proposed EMDF is planned to be constructed in the same watershed.  

The alternatives will provide both short-term and long-term solutions for the management of landfill 
wastewater generated during operation of the disposal facilities and during post-closure. This solution will 
supersede any previous decisions (Addendum to Remedial Design Report for Disposal of Oak Ridge 
Reservation Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste, Oak 
Ridge, Tennessee [DOE/OR/01-1873&D2/A1/R2]) for landfill wastewater management. During the 
planning process for the proposed EMDF, the U.S. Department of Energy (DOE), the U.S. Environmental 
Protection Agency (EPA), and the Tennessee Department of Environment and Conservation (TDEC) 
agreed to evaluate the management of landfill wastewater in an FFS and then to integrate the evaluation 
into the decision-making documents for the proposed EMDF and EMWMF. 

This is a FFS because it only addresses the management of landfill wastewater generated from EMWMF 
and the proposed EMDF. The evaluation from this FFS will be included in the Remedial 
Investigation/Feasibility Study for Comprehensive Environmental Response, Compensation, and Liability 
Act Oak Ridge Reservation Waste Disposal, Oak Ridge Tennessee (DOE/OR/01-2535&D4), currently 
being prepared for the proposed EMDF, and in other appropriate EMWMF CERCLA decision-making 
documents (see Sect. 1.10, “Estimated Timeline”). The appropriate CERCLA decision-making documents 
are described for each alternative (Sect. 3.3, “Description of Alternatives”). 

Because this FFS is focused only on landfill wastewater management from engineered facilities, the 
hydrogeology of the site, soils information, and ecological information is not included in this FFS. This 
information is contained in the Remedial Investigation/Feasibility Study for the Disposal of Oak Ridge 
Reservation Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste 
(DOE/OR/02-1637&D2 and DOE/OR/02-1637&D2/A1) and the proposed EMDF remedial 
investigation/feasibility study (DOE/OR/01-2535&D4).  

The D2 version of this FFS was submitted from DOE to EPA TDEC in April 2016, and the document went 
into the formal dispute process in August 2018.  The EPA Administrator issued a final decision in 
December 2020 resolving the dispute among EPA, TDEC, and DOE regarding the discharge to surface 
water of wastewaters generated during a response action under CERCLA at the ORR facility  
(Appendix M).  

This D3 revision to the FFS addresses the direction given in the EPA Administrator’s Dispute Resolution 
Decision letter. The primary revisions are found in Appendix K, Revised Discharge Limits for Landfill 
Wastewater; Sect. 3.2; Appendix M, EPA Administrator’s Dispute Resolution Letter; and Appendix D, 
Applicable or Relevant and Appropriate Requirements. This D3 version is not intended to be a 
comprehensive update. Additional minor revisions were made throughout the document, only to the extent 
required to accommodate the EPA’s Dispute Resolution Decision Letter. The preliminary remediation 
goals and preliminary discharge requirements contained in this FFS were developed solely for the purpose 
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of evaluating landfill wastewater discharge alternatives.  Final discharge limits will be developed by the 
EMWMF and EMDF project teams and will be provided in the EMWMF and EMDF Records of Decisions 
(RODs) and/or applicable post-ROD documents. 

1.2 ORGANIZATION OF THE STUDY 

This FFS consists of six chapters and supporting appendices.  

• Chapter 1, “Introduction,” describes the purpose of the study and site conditions. 

• Chapter 2, “Remedial Action Objectives,” presents the objectives of the study and an introduction to 
the applicable or relevant and appropriate requirements (ARARs). 

• Chapter 3, “Development and Description of Alternatives,” summarizes the assemblage of 
representative process options into alternatives to meet the remedial action objectives and describes 
each alternative. 

• Chapter 4, “Analysis of Alternatives,” evaluates the ability of the alternatives and no action to achieve 
the evaluation criteria and to meet the remedial action objectives, and summarizes the alternative 
evaluations as compared to no action. 

• Chapter 5, “References,” provides full citations for documents used in the preparation of this study and 
cited in the main text. 

The appendices provide supporting data and additional information, including:  

• Appendix A, “Bear Creek Burial Grounds Evaluation,” is an evaluation of Bear Creek Burial Grounds 
(BCBG) as a scope element. 

• Appendix B, “Contact Water and Leachate Flow Rate,” describes the development of flow rates. 

• Appendix C, “Explanation of How the Key Contaminants of Concern Were Developed,” provides an 
explanation of the key contaminants of concern (COCs). 

• Appendix D, “Applicable or Relevant and Appropriate Requirements,” is a complete set of proposed 
ARARs. 

• Appendix E, “Mercury Concentration in Environmental Management Disposal Facility Leachate,” is a 
projection of mercury concentration in the proposed EMDF leachate. 

• Appendix F, “Leachate and Contact Water Waste Determination,” is a discussion of waste 
determination for leachate and contact water. 

• Appendix G, “Zero Discharge,” evaluates the feasibility of zero discharge of landfill wastewater. 

• Appendix H, “Water Storage Requirements,” develops the amount of water storage required. 

• Appendix I, “Basis of Cost Estimates,” presents the basis of the cost estimates. 

• Appendix J, “Screening Water Sampling Results for Evaluating Compliance With ARARs” 

• Appendix K, “Development of Screening Level Discharge Limits for Landfill Wastewater” 

• Appendix L, “Proposed Sampling Approach for the Water Management FFS” 

• Appendix M, “EPA Administrator’s Dispute Resolution Decision Letter” 
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1.3 SITE DESCRIPTION 

The approximately 33,000-acre DOE ORR is located within and adjacent to the city limits of Oak Ridge, 
Tennessee in Roane and Anderson counties (Fig. 1). The ORR is bounded to the east and north by the 
developed portion of the city of Oak Ridge. The three major industrial, research, and production facilities 
originally constructed as part of the World War II-era Manhattan Project and currently managed by DOE 
are the East Tennessee Technology Park (ETTP), the Oak Ridge National Laboratory (ORNL), and the 
Y-12 National Security Complex (Y-12).  

Historic nuclear research and national defense-related operations on the ORR have led to the contamination 
of soil, surface water, sediment, groundwater, and buildings and have resulted in burial of material at 
various sites on the ORR. Because of these contaminant releases, ORR was placed on the EPA National 
Priorities List established under CERCLA (54 Federal Register [FR] 48184, November 21, 1989). DOE, 
TDEC, and EPA signed the Federal Facility Agreement for the Oak Ridge Reservation (DOE/OR-1014) 
that describes how CERCLA remediation activities are performed on the ORR.  

The Bear Creek watershed (Fig. 2) contains closed and active waste disposal facilities, including EMWMF 
and BCBG, and is the proposed location for the proposed EMDF. For the purpose of this FFS, the location 
of the proposed EMDF is assumed to be contiguous to EMWMF. However, the location has not been 
finalized, and the alternatives evaluated in this FFS also address alternate locations (see Sect. 2.1). Bear 
Creek is classified for fish and aquatic life, recreation, livestock watering and wildlife, and irrigation uses 
(TDEC 0400-04-03). Bear Creek is designated by TDEC as an impacted stream due to nitrates (TDEC 
2014a, Year 2012 303(d) List), contains cadmium and mercury concentrations that exceed Tennessee ambient 
water quality criteria (AWQC) in some locations, and is adversely affected by polychlorinated biphenyls 
and uranium (TDEC 2014b, Janjic, V.). The Record of Decision for the Phase I Activities in Bear Creek 
Valley at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee (DOE/OR/01-1750&D4) establishes 
protectiveness and cleanup levels for the Bear Creek watershed and specifies remedial actions for the S-3 
Site, the Oil Landfarm Area (Oil Landfarm Soil Containment Pad, Boneyard/Burnyard, and North 
Tributary-3), and the Disposal Area Remedial Action Facility. 
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Fig. 1. Oak Ridge Reservation. 

 



 

 

5 

 

Fig. 2. Bear Creek watershed. 
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The Record of Decision for the Disposal of Oak Ridge Reservation Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 Waste, Oak Ridge, Tennessee (DOE/OR/01-1791&D3) 
presents the selected remedy for the disposal of waste generated from CERCLA cleanup activities 
performed by DOE on the ORR and associated sites. This remedy is the design, construction, operation, 
and closure of EMWMF located in the Bear Creek watershed on the ORR. Following approval of the Record 
of Decision, three Explanations of Significant Difference were prepared to:  

• Add classified waste to the description of waste approved for disposal in EMWMF (DOE/OR/01-
1905&D2, Explanation of Significant Difference from the Remedy in the Record of Decision for the 
Disposal of Oak Ridge Reservation Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 Waste, Oak Ridge, Tennessee) 

• Construct a dedicated haul road for the transportation of waste from ETTP to EMWMF (DOE/OR/01-
2194&D2, Explanation of Significant Difference from the Remedy in the Record of Decision for the 
Disposal of Oak Ridge Reservation Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 Waste, Oak Ridge, Tennessee ) 

• Construct Cell 6 to expand EMWMF (DOE/OR/01-2426&D2, Explanation of Significant Difference 
from the Remedy in the Record of Decision for the Disposal of Oak Ridge Reservation Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 Waste, Oak Ridge, Tennessee) 

EMWMF began operations in 2002 and currently is receiving radioactive, hazardous, and mixed wastes 
from CERCLA actions on ORR and associated sites. EMWMF consists of six disposal cells with a total 
capacity of 2.2 million cubic yards (Fig. 3). The scope of the cleanup program has increased since the 
original waste estimates, and another on-site disposal facility, the proposed EMDF, is proposed to provide 
additional waste disposal capacity. The proposed EMDF is expected to consist of six cells with a total 
capacity of 2.5 million cubic yards (DOE/OR/01-2535&D4) (Fig. 4).  

 

Fig. 3. Environmental Management Waste Management Facility. 



 

 7 

 

Fig. 4. Proposed Environmental Management Disposal Facility. 

1.4 SITE ECOLOGY 

Site ecology is described in the Remedial Investigation/Feasibility Study for the Disposal of Oak Ridge 
Reservation Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste and 
the Remedial Investigation/Feasibility Study for Comprehensive Environmental Response, Compensation, 
and Liability Act Oak Ridge Reservation Waste Disposal, Oak Ridge Reservation. The area surrounding 
EMWMF and the proposed EMDF has been strongly influenced by anthropogenic structures and industrial 
activities. Most of the area is covered with grass and engineered structures, such as the EMWMF disposal 
cells. As a result, this area provides little habitat for terrestrial vertebrates. The likelihood of the existence 
of federal or state-listed species in this area is low.  

Bear Creek and the north tributaries are the dominant aquatic features in the area. Bear Creek has both 
gaining and losing stretches, with periods of zero flow in the summer months.  

1.5 EVALUATION OF THE BEAR CREEK BURIAL GROUNDS FOR INCLUSION IN THE 
FFS 

BCBG was evaluated to determine if it will be feasible to include management of BCBG leachate in the 
scope of this FFS. BCBG is a former waste disposal area for radiologically and chemically contaminated 
waste generated primarily at Y-12. BCBG consists of several waste disposal units designated as BCBG 
Unit-A, -B, -C, -D, -E, -J, and Walk-in Pits. Each waste disposal unit consists of a series of trenches used 
for disposal of liquid and solid wastes. The primary wastes disposed in BCBG were uranium, potentially 
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reactive and explosive waste, organic compounds, polychlorinated biphenyls, acids, metals, and other 
radionuclides.  

Similar to EMWMF and the proposed EMDF, BCBG is also in the Bear Creek watershed and is close to 
the location of EMWMF and proposed EMDF. Some of the BCBG leachate is collected and adequately 
processed for release at the Y-12 Groundwater Treatment Facility. However, other sources not currently 
captured have a negative impact on Bear Creek water quality. Therefore, DOE, EPA, and TDEC agreed to 
consider the inclusion of BCBG leachate management in this FFS. 

An evaluation of historical information, documented feasibility studies, and remedial effectiveness reports 
indicate that BCBG leachate is not appropriate for inclusion in this FFS. Key reasons for this conclusion 
are:  

• The flow rate of contaminated surface water nearest to BCBG seeps is far greater than what is expected 
for the combined EMWMF and proposed EMDF landfill wastewater volumes. 

• The contaminants are not consistent with those at EMWMF and the proposed EMDF. 

• No CERCLA remedial decision has been made for the remediation of BCBG. 

• The leachate contains Resource Conservation and Recovery Act (RCRA)-listed hazardous waste. 

• The larger flow rate and the different contaminants will increase the cost for the EMWMF and proposed 
EMDF landfill wastewater treatment alternatives. The lack of a BCBG CERCLA decision, high flow 
rates, and the presence of RCRA-listed hazardous waste introduce too much uncertainty to be addressed 
in this FFS. 

Appendix A provides further details for evaluating the inclusion of BCBG leachate in the scope of this FFS.  

1.6 EMWMF AND PROPOSED EMDF LANDFILL WASTEWATER MANAGEMENT 
OPERATIONS 

The scope of this FFS is the management of EMWMF and proposed EMDF landfill wastewater. Landfill 
wastewater is defined in 40 CFR 445.2 as “all wastewater associated with, or produced by, the landfilling 
activities, including, but not limited to leachate, contaminated storm water, and contact wash water from 
washing trucks, equipment, and surface areas which have come in direct contact with waste at the facility”.  

UCOR-4135/R1, Environmental Management Waste Management Facility (EMWMF) Operation Plan, 
Oak Ridge, Tennessee, describes, and Fig. 5 illustrates, how landfill wastewater from EMWMF currently 
is managed. The landfill wastewater types are: 

• Contact water—Contact water is precipitation that falls into an active EMWMF cell, comes in direct 
contact with waste, is pumped to the contact water tanks from the liner, and does not infiltrate into the 
leachate collection system. Because contact water contacts the waste, it potentially is contaminated.  

• Leachate—Leachate is precipitation that falls into an active cell, infiltrates through the waste, infiltrates 
through the liner, is collected by the leachate collection system, and is pumped to the leachate storage 
tanks. Because leachate contacts the waste, it potentially is contaminated. Leachate does not include 
any liquid wastes, because these are specifically prohibited in accordance with the Attainment Plan for 
Risk/Toxicity-Based Waste Acceptance Criteria at the Oak Ridge Reservation, Oak Ridge, Tennessee 
(DOE/OR/01-1909&D3). 
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TDEC 0400-11-01 defines leachate as “a liquid that has passed through or emerged from solid waste and 
contains soluble, suspended, or miscible materials removed from such waste.” RCRA (40 CFR 260.10) 
defines leachate as “any liquid, including any suspended components in the liquid that has percolated 
through or drained from hazardous waste.”  

 

Fig. 5. Landfill wastewater management at EMWMF. 

The volume of landfill wastewater is minimized by shedding and diversion of stormwater to the extent 
possible through landfill design and operating characteristics. Stormwater is precipitation that does not fall 
into an active cell, does not encounter waste, and does not become contaminated. Therefore, stormwater is 
not included in this FFS. Stormwater is addressed in the Remedial Investigation/Feasibility Study for 
Comprehensive Environmental Response, Compensation, and Liability Act Oak Ridge Reservation Waste 
Disposal, Oak Ridge Reservation. 

Currently, EMWMF contact water is collected in catchments in each disposal cell and pumped to the contact 
water ponds and contact water tanks. The contact water is sampled and analyzed to determine if the 
discharge limits contained in the Addendum to Remedial Design Report for Disposal of Oak Ridge 
Reservation Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste, Oak 
Ridge, Tennessee are met. If the discharge limits are met, then the contact water is pumped into the Sediment 
Basin and discharged to North Tributary-5 of Bear Creek. If the discharge limits are not met, the contact 
water is treated to meet the discharge limits (currently performed for hexavalent chromium) or transferred 
by tanker truck to the on-site Process Water Treatment Complex (PWTC) at ORNL for treatment and 
disposal. 

EMWMF leachate is collected by the leachate underdrain, pumped to the leachate storage tanks and loading 
stations, and transferred by tanker truck to the on-site PWTC for treatment and disposal. The proposed 
EMDF landfill wastewater will be collected and stored, treated, and/or disposed in accordance with the 
evaluation of this FFS. The capacities of the EMWMF contact water catchments, ponds, and tanks and the 
leachate storage tanks are in Table 1. This capacity is inadequate for operation of the combined EMWMF 
and proposed EMDF, and an additional 500,000 gal of storage will be needed when the proposed EMDF 
begins operation.  
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Table 1. Contact water and leachate storage capacity at EMWMF 

 
CWP = contact water pond 
CWT = contact water tank 

The proposed EMDF approach to landfill wastewater collection may differ from EMWMF. A high 
permeability material in the catchment areas (referred to as “windows”) is being considered to allow contact 
water to percolate quickly into the leachate collection system, thus allowing collection and management as 
one stream. However, the proposed EMDF approach to landfill wastewater collection will not be finalized 
until design. The proposed EMDF will utilize the existing EMWMF water storage and transfer systems, 
along with additional water storage tanks, to the extent practicable. 

1.7 EMWMF AND THE PROPOSED EMDF LANDFILL WASTEWATER QUALITY 

DOE, EPA, and TDEC agreed to evaluate the management of landfill wastewater from EMWMF and the 
proposed EMDF in a FFS and to integrate the evaluation into the CERCLA decision-making documents 
for the proposed EMDF and, if appropriate, for EMWMF.  

COCs for EMWMF were identified initially from the COCs listed for the ORR CERCLA remediation sites 
that were to send waste to EMWMF for disposal. Contaminants shown through calculations to be a risk 
were included as COCs to reduce or eliminate their exposure to humans and release to the environment. 
Waste acceptance criteria (WAC) for EMWMF limit the COCs and/or their concentration that may be 
placed in EMWMF. Additionally, a list of contaminants known to or that can potentially migrate into the 
environment was established for surface water and groundwater sampling on the ORR.  

The COCs for EMWMF landfill wastewater were developed from the EMWMF WAC list and the list of 
contaminants for ORR surface water and groundwater monitoring. EMWMF COCs are contained in the 
Sampling and Analysis Plan/Quality Assurance Project Plan for Environmental Monitoring at the 

Location 
Normal 

maximum 
capacity (gallons) 

Subtotal 
(gallons) Remarks 

Cell 5 catchment 3,400,000     
Cell 6 catchment 2,400,000   Reserve capacity until Cell 6 opens. 
    5,800,000   
CWP #1 482,300     
CWP #2 492,300     
CWP #3 404,600     
CWP #4 425,000     
    1,804,200   
CWT A 235,000     
CWT B 235,000     
CWT C 235,000     
CWP D 235,000     
    940,000   
Leachate Storage Tanks 240,000   Total of 8 leachate storage tanks. 
    240,000   
Total    8,784,200   
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Environmental Management Waste Management Facility (UCOR-4156) and in Appendix C of this FFS. 
These COCs apply to both EMWMF and the proposed EMDF for this FFS. 

The concentrations of certain contaminants in landfill wastewater from EMWMF have changed over time, 
particularly as the origin of the waste received changes. This is particularly noticeable for uranium isotopes 
and strontium (Sr) as the origin of the waste has changed from Y-12 to ORNL to ETTP. Figure 6 reflects 
these changes over time, and indicates the potential variability in contaminants as the origin of the waste 
changes in the future. 

 

Fig. 6. Concentrations of Sr-90 and uranium isotopes in EMWMF landfill wastewater  
(Jan. 2005–Oct. 2014). 

Because of the different contaminants at ETTP, ORNL, and Y-12, the variability in waste lots and 
associated waste contaminants over time, the presence of unexpected contaminants, and the mobility of the 
disposed contaminants, the contaminants in the EMWMF landfill wastewater have varied over time. As 
shown in Fig. 6 and Appendix C, at times in the past, specific contaminants have appeared for a short time, 
but are not currently in the landfill wastewater. It is expected that this situation will continue in the future 
so that both the contaminants and concentrations in the landfill wastewater will vary over time and for 
varying periods of time (Fig. 7).  
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Fig. 7. Contaminants of concern requiring treatment vary over time. 

However, to identify the key COCs for this FFS, all of the COCs were screened against their abundance in 
EMWMF waste lots, their mobility, stability, and persistence in EMWMF and the surrounding 
environment, and potential risk concern (Appendix C). Based on this screening, the key COCs were 
determined upon which this FFS is based. Table 2 lists the key COCs and their minimum, average, and 
maximum concentrations in leachate and contact water observed over the past two years at EMWMF. Two 
years of data were selected to ensure the current contaminants and concentrations are evaluated. EMWMF 
and the proposed EMDF will periodically evaluate the full suite of contaminants that might be present in 
the landfill wastewater (see Appendix L). Based on the results, COCs and/or treatment options will be 
adjusted accordingly. Due to the uncertainty in the contaminants to be treated over time, the ability of the 
alternatives in this FFS to adapt quickly and easily to changing treatment requirements will be a key 
criterion of the evaluation.  

The concentration of mercury in the proposed EMDF landfill wastewater does not use the concentration 
from EMWMF, but uses a concentration derived from the analysis described in Appendix E.  

 The concentrations in Table 2 are used in this FFS, and their application to each alternative is discussed in 
Sect. 3.3. The concentrations of the key COCs in landfill wastewater will change over time due to the wide 
range of contaminants in debris and soil at ETTP, ORNL, and Y-12. Therefore, the ability to adapt quickly 
and easily to changes is an important consideration in the evaluation of alternatives.  

Based on a combination of process knowledge, historical analytical data, approved EMWMF waste lots 
and disposal records, and physical characteristics, EMWMF landfill wastewater is shown thus far to be 
neither listed- nor characteristic-hazardous waste under RCRA. Appendix F provides a detailed 
determination. Proposed EMDF landfill wastewater is not expected to be RCRA-hazardous due to the 
expected concentration of mercury (Appendix E). For conservatism, EMWMF and the proposed EMDF are 
designed to accept RCRA-listed hazardous waste, but EMWMF is not operated and the planned EMDF is 
not planned to be operated to accept RCRA-listed hazardous waste. 
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Table 2. Key contaminants of concern 

Contaminant 
type Contaminant Units Averagea Maximum 

Metal Arsenic* ug/L 5 5 
Metal Cadmium** ug/L 1 1 
Metal Total Chromium** ug/L 30.39 309 
Metal Chromium, VI* ug/L 30.88 250 
Metal Copper** ug/L 5.24 12.8 
Metal Lead** ug/L 3 3.63 

Metal Mercury (EMWMF 
lower detection limit)c* ug/L 0.03 0.13 

Metal Mercury (EMDF)b ug/L 1 N/A 
Metal Nickel** ug/L 11.43 34.2 
Metal Uranium ug/L 12.94 15 
Other Cyanide ug/L 5 5 

Pesticide 4,4'-DDD ug/L 0.1 0.1 
Pesticide 4,4'-DDE ug/L 0.1 0.1 
Pesticide 4,4'-DDT ug/L 0.1 0.1 
Pesticide Aldrin ug/L 0.1 0.1 
Pesticide beta-BHC ug/L 0.1 0.1 
Pesticide Dieldrin ug/L 0.54 1 

Radiological Iodine-129 pCi/L 1.5 2.8 
Radiological Strontium-90 pCi/L 6.85 16.1 
Radiological Technetium-99 pCi/L 627.07 3580 
Radiological Tritium pCi/L 2104 31900 
Radiological Uranium-233/234 pCi/L 66.52 385 
Radiological Uranium-235/236 pCi/L 4.92 25.1 
Radiological Uranium-238 pCi/L 3.15 21.2 

a Non-detects are replaced by the reporting limit. 
bMercury from EMDF landfill wastewater was estimated. See Appendix E. 
cThe detection limit was lowered for appropriate comparison to the ambient water quality criteria. 
NA = not applicable 
*Criteria for these metals are expressed as dissolved. 
**Criteria for these metals are expressed as dissolved and are a function of total hardness. 

1.8 FLOW RATES 

The quantity of landfill wastewater will vary over the EMWMF and proposed EMDF life cycle, illustrated 
in Fig. 8. Initially, landfill wastewater will be generated from EMWMF operations, then from the combined 
operation of EMWMF and the proposed EMDF, then from the proposed EMDF operation, and finally 
following closure. In order to address this uncertain and varying flow rate, the period of time when 
EMWMF and the proposed EMDF operations overlap is used in this FFS because this period represents the 
maximum estimated flow rates. Therefore, the design flow rate for this FFS is based on relatively high 
anticipated flows during years 3 and 4 when EMWMF Cells 5 and 6 and the proposed EMDF Cell 1 are 
open. Various rainfall events were modeled to predict the flow rate of landfill wastewater, and the 
predictions were compared to historical data. Table 3 summarizes the flow rates from the model for the 
peak day, average month, wettest month, and maximum month rainfall events. A detailed description of the 
flow rate calculations is in Appendix B.  



 

14 

The bounding condition is that both EMWMF and the proposed EMDF are operational. Therefore, for the 
purposes of this FFS, the average flow rate is 30 gal per minute (gpm) (average month in Table 3), and the 
maximum flow rate is 60 gpm (maximum month in Table 3). The landfill wastewater flow rate will vary 
over the life of the two facilities as rainfall varies, disposal cells are opened and closed, and during post-
closure. The flow rate during post-closure will only be leachate and may be less than one gpm. Therefore, 
the uncertainty of flow rates and the ability to adapt to varying flow rates is considered in the evaluation of 
alternatives.  

Table 3. Landfill wastewater flow rates 

Active cell Active cell area 
(acres) 

Peak day  
(gal per 
minute) 

Average month 
(gal per 
minute) 

Wettest month 
(gal per 
minute) 

Maximum 
month  

(gal per 
minute) 

EMWMF Cell 5 6.0 572 10 12 20 
EMWMF Cell 6 5.3 501 10 11 20 
Proposed 
EMDF Cell 1 6.2 756 10 12 20 

TOTALS  17.5 1839 30 35 60 

1.9 ADDITIONAL WATER STORAGE  

Additional water storage capacity is required to store the expected landfill wastewater volumes from 
EMWMF and the proposed EMDF. The current EMWMF storage capacity is adequate to store EMWMF 
landfill wastewater prior to the proposed EMDF operations.  

The water storage capacity was calculated based upon a 100-year, 24-hour design storm that occurs when 
three cells are open—two EMWMF cells (Cells 5 and 6) and the proposed EMDF Cell 1. The details for 
the water storage capacity calculations are in Appendix H.  

1.10 ESTIMATED TIMELINE 

The expected timeline for the operation, closure, and post-closure periods for EMWMF and the proposed 
EMDF is in Fig. 8. In the first two years, only EMWMF is in operation; in years 3 and 4, both EMWMF 
and the proposed EMDF are in operation; for the next 23 years, only the proposed EMDF is in operation 
and EMWMF is closed; finally, both facilities are closed. EMWMF and the proposed EMDF each have a 
30-year period of long-term stewardship per the Guidance for Conducting Remedial Investigations and 
Feasibility Studies under CERCLA (EPA/540/G-89/004) for the purpose of this FFS. The Remedial 
Investigation/Feasibility Study for Comprehensive Environmental Response, Compensation, and Liability 
Act Oak Ridge Reservation Waste Disposal, Oak Ridge Reservation assumes that landfill wastewater only 
will be generated from the proposed EMDF for ten years following closure, at which time the landfill will 
be dewatered. However, the 30-year period of long-term stewardship is still used for the purposes of this 
FFS. 
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Fig. 8. Timeline. 

EMWMF is currently operating and is nearing capacity, while the proposed EMDF is in the initial stages 
of the CERCLA planning process. Therefore, two different approaches will be taken for implementation of 
the evaluation in this FFS: 

The proposed EMDF is currently in the Remedial Investigation/Feasibility Study phase of the CERCLA 
process. Therefore, the selection and approval of a landfill wastewater management alternative will take 
place as part of the overall CERCLA process. A recommended approach for the proposed EMDF landfill 
wastewater management will be provided in the Proposed Plan, based upon the evaluation in this FFS. The 
Record of Decision will document acceptance of the recommendation. Implementation of the landfill 
wastewater management approach will continue as part of the normal CERCLA process from design to 
initiation of operations.  

EMWMF has an approved CERCLA Record of Decision (DOE/OR/01-1791&D3) and has been in 
operation since 2002. Therefore, the CERCLA process for implementation of this FFS for EMWMF will 
be as follows: 

• Prepare an Explanation of Significant Differences for the EMWMF Record of Decision (DOE/OR/01-
1791&D3) based upon the evaluation described in this FFS.  

• Revise the Remedial Action Work Plan for the Disposal of Oak Ridge Reservation Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 Waste (DOE/OR/01-1874&D4/R1), 
the Operations Plan (UCOR-4135/R1), and the Sampling and Analysis Plan/Quality Assurance Project 
Plan (UCOR-4156) to incorporate the changes.  

• Implement the recommended alternative 

1.11 PROBLEM SUMMARY 

As discussed previously, landfill wastewater will be generated as a result of land disposal of CERCLA 
waste in EMWMF and the proposed EMDF that may contain concentrations of key COCs that exceed 
discharge limits. The problem encompasses the determination of a safe and environmentally sound 
approach for management of this landfill wastewater. The approach must be protective of human health 
and the environment, implementable, adaptable, cost effective, and meet discharge limits. 

The options and alternatives identified and evaluated must have a common basis for development and 
comparison purposes. The following parameters define the basis for the identification, development, and 
evaluation of the alternatives. 

• The average flow rate is 30 gpm, and the maximum flow rate is 60 gpm. 

1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 24-25 26+
EMWMF Operations

EMWMF Closure EMWMF Long-term Stewardship

EMDF Operations

EMDF Closure
EMDF Long-term Stewardship

YEARS
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• The design storm is 100 years, 24 hours. 

• Alternatives will address all key COCs, but treatment unit operations will be implemented when 
appropriate. Proposed EMDF landfill wastewater is not expected to be listed or characteristic RCRA 
hazardous waste. 

• The key COCs and their current concentrations are in Table 2. The COCs and their concentrations are 
expected to change over time, so alternatives must be adaptable to change. 
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2. REMEDIAL ACTION OBJECTIVES 

2.1 ANTICIPATED FUTURE LAND USE 

EMWMF and the proposed EMDF are located in the Bear Creek watershed, entirely within the ORR, where 
public access is restricted. Because Y-12 is an active production and special nuclear materials management 
facility, additional security and access limitations apply.  

Reasonably anticipated future uses of land are an important consideration in determining remediation levels 
and extent of remediation. Consistent with EPA guidance in Land Use in the CERCLA Remedy Selection 
Process (EPA 9355.7-04), DOE solicited input on potential future land use from EPA and TDEC, local 
land-use planning authorities, and the public during the ORR watershed-level remedial investigation and 
feasibility study development. The ORR Site-Specific Advisory Board (Oak Ridge Reservation End Use 
Working Group 1998) recommended three zones of end uses—unrestricted, recreational, and DOE-
controlled industrial—for the Bear Creek watershed. The selected remedy in the Record of Decision for the 
Phase I Activities in Bear Creek Valley at the Oak Ridge Y-12 Plan, Oak Ridge, Tennessee is consistent 
with these anticipated future end uses and human exposure restrictions. Figure 9 provides the three end use 
zones, the EMWMF, and potential sites for the proposed EMDF. 
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Fig. 9. Bear Creek Valley end uses and potential locations of the proposed EMDF. 
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2.2 REMEDIAL ACTION OBJECTIVES 

Remedial action objectives are site-specific goals developed from the purpose and scope of remedial 
actions. CERCLA guidance defines remedial action objectives as “medium-specific or operable 
unit-specific goals for protecting human health and the environment” (EPA/540/G-89/004). According to 
the National Oil and Hazardous Substances Pollution Contingency Plan (40CFR 300.430[e][2][i]), remedial 
action objectives should specify the media and contaminants of concern, potential exposure pathways, and 
remediation goals. Because EMWMF and the proposed EMDF remedial actions provide for the disposition 
of various waste types derived from a wide range of sources and activities, establishing specific cleanup 
goals is not appropriate. Instead, these goals will be developed at the project-specific level during future 
CERCLA remedial decisions.  

Since the scope of this FFS is limited to evaluating alternatives for the management of landfill wastewater, 
the remedial action objective is to: 

• Meet discharge limits for the key COCs to protect surface water for designated uses. This remedial 
action objective is consistent with the overall remedial action objectives for EMWMF and the proposed 
EMDF. 

2.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

CERCLA Section 121 and 40 CFR 300.430(f)(1)(ii)(B) specify that remedial actions for cleanup of 
hazardous substances must attain or have waived ARARs under federal or more stringent state 
environmental laws. Applicable requirements are “those cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting law that specifically address a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site” (40 CFR 300.5). 
Relevant and appropriate requirements are “those cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting law that, while not applicable to a hazardous 
substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, 
address problems or situations sufficiently similar to those encountered at the CERCLA site that their use 
is well suited to the particular site” (40 CFR 300.5). Pursuant to EPA guidance, where EPA has delegated 
to the State of Tennessee the authority to implement a federal program, the Tennessee regulations replace 
the equivalent federal requirements as the potential ARARs. 

CERCLA on-site remedial response actions must comply only with the substantive requirements of a 
regulation and not the administrative requirements to obtain federal, state, or local permits [CERCLA 
Section 121(e)]. To ensure that CERCLA response actions proceed as rapidly as possible, EPA has 
reaffirmed this position in the final National Oil and Hazardous Substances Pollution Contingency Plan 
(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 (e.g., approval of or consultation 
with administrative bodies, documentation, permit issuance, reporting, record keeping, and enforcement).  

The NCP at 40 CFR 300.400(e)(1) defines “on-site” as meaning “the areal extent of contamination and all 
suitable areas in very close proximity to the contamination necessary for the implementation of the response 
action.” CERCLA Sect. 104(d)(4) (as discussed further in the preamble to the final NCP, 55 FR 8690) 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 (i.e., manage as “on-site” waste). This approach was proposed and agreed to by all signatories to the 
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Federal Facility Agreement for the Oak Ridge Reservation for EMWMF, was acknowledged and 
documented in the Record of Decision for the Disposal of Oak Ridge Reservation Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 Waste, and was reaffirmed in the Record 
of Decision for Soil, Buried Waste, and Subsurface Structures Actions in Zone 2, East Tennessee 
Technology Park, Oak Ridge, Tennessee. This agreement serves as the basis for designating waste 
treatment, storage, and disposal facilities on the ORR as “on-site” facilities not subject to the CERCLA 
Off-site Rule (40 CFR 300.440) when accepting wastes from CERCLA on-site response actions.  

ARARs include those federal and state regulations that are designed to protect the environment. ARARs 
do not include occupational safety regulations. EPA requires compliance with occupational and worker 
protection standards in Section 300.150 of the NCP, independent of the ARARs process. Therefore, neither 
the regulations promulgated by the U.S. Occupational Safety and Health Agency nor DOE Orders related 
to occupational safety are addressed or included as ARARs.  

There are three categories of ARARs:  

• Location-specific—Location-specific ARARs establish restrictions on permissible concentrations of 
hazardous substances or establish requirements for how activities will be conducted because they are 
in special locations, e.g., wetlands, floodplains, critical habitats, historic districts, or streams.  

• Chemical-specific—Chemical-specific ARARs provide health- or risk-based concentration limits or 
discharge limitations in various environmental media, i.e., surface water, groundwater, soil, or air, for 
specific hazardous substances, pollutants, or contaminants.  

• Action-specific—Action-specific ARARs include operation, performance, and design requirements or 
limitations based on waste types, media, and removal activities.  

In addition to ARARs, 40 CFR 300.400(g)(3) states that federal or state nonpromulgated advisories or 
guidance may be identified as “to be considered” (TBC) guidance for contaminants, conditions, and/or 
actions at the site. TBC guidance includes non-promulgated criteria, advisories, guidance, and proposed 
standards. TBC guidance are not ARARs because they are neither promulgated nor enforceable. TBC 
guidance may be used to interpret ARARs and to determine remediation goals when ARARs do not exist 
for particular contaminants or are not sufficiently protective to develop cleanup goals.  

The ARARs for this FFS that may be added to the Record of Decision for the Disposal of Oak Ridge 
Reservation Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste, Oak 
Ridge, Tennessee are in Appendix D. Those ARARs required for the proposed EMDF will be included in 
the Remedial Investigation/Feasibility Study for Comprehensive Environmental Response, Compensation, 
and Liability Act Oak Ridge Reservation Waste Disposal, Oak Ridge, Tennessee and subsequent CERCLA 
decision documents. 

CERCLA Section 121(d) provides that, under certain circumstances, an ARAR may be waived. The six 
statutory waivers are: 

• Interim measures 
• Equivalent standard of performance 
• Greater risk to health and the environment 
• Technical impracticability 
• Inconsistent application of state standard 
• Fund-balancing 
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3. DEVELOPMENT AND DESCRIPTION OF ALTERNATIVES 

3.1 PURPOSE 

This chapter summarizes the screening of remediation technologies and process options and the 
development of remedial alternatives for the management of landfill wastewater from EMWMF and the 
proposed EMDF. In accordance with CERCLA [40 CFR 300.430(1)], the goal of this FFS is to develop 
and evaluate remedial alternatives that eliminate, reduce, or control risks to human health and the 
environment. The NCP provides recommendations for developing remedial action alternatives, including: 

• Use of treatment to address the principal threats posted by a site, wherever practicable. 

• Use of engineering controls (e.g., containment) for waste that poses a relatively low, long-term threat 
for which treatment is impracticable. 

• Implementation of a combination of actions, as appropriate, to achieve protection of human health and 
the environment. For example, in appropriate site situations, treatment of principal threats is combined 
with engineering and institutional controls for treatment of residuals and untreated waste. 

• Use of institutional controls to supplement engineering controls for short- and long-term management 
to prevent or limit exposures to hazardous substances. 

• Selection of an innovative technology when the technology offers the potential for comparable or better 
treatment performance or implementability than other technologies, fewer adverse impacts than other 
technologies, or lower costs than demonstrated technologies for similar levels of performance. 

• Restoration of environmental media (e.g., groundwater) to their beneficial uses wherever practicable 
and within a reasonable time frame given the particular circumstances of the site. When restoration of 
groundwater to beneficial uses is not practicable, EPA expects remedial action to prevent further 
migration of the contaminant plume, prevent exposure to contaminated groundwater, and evaluate 
further risk reduction. 

Because this FFS focuses on the management of landfill wastewater generated from EMWMF and the 
proposed EMDF, the range of alternatives is focused on water management actions. Therefore, the range 
of technology types and process options applicable to this study is limited to those pertinent to the 
management of landfill wastewater from EMWMF and the proposed EMDF. The primary problem 
addressed in this study is ensuring that the landfill wastewater discharge meets the screening level discharge 
limits.  

3.2 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPES AND PROCESS 
OPTIONS 

Remedial action objectives are met through implementation of general response actions, alone or in 
combination. General response actions are categories of actions intended to protect human and ecological 
receptors from exposure to contamination in sources or environmental media, e.g., groundwater and surface 
water. Technology types are identified for each general response action that are appropriate for the media, 
contaminants, and location being considered. Next, process options are identified and evaluated to select 
representative process options for each technology type. Process options are broad categories of 
technologies that, alone or in combination, are used to satisfy the remedial action objectives. These 
representative process options are retained for alternative development.  
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As specified in EPA guidance (EPA/540/G-89/004), two screening steps typically are taken to reduce the 
number of technology types and process options associated with each general response action. Initially, 
each process option is screened for technical applicability against the following criteria: 

• Applicability to the type and combination of contaminants 
• Applicability to the site physical conditions 

Process options that are not technically applicable to the site or to the contaminants are eliminated from 
further consideration. In the second screening step, the retained process options are evaluated more closely 
against the following criteria to select one or more options to represent each technology type. 

• Effectiveness—Effectiveness considers the potential effectiveness of process options in handling the 
estimated areas or volumes of media and meeting the remediation goals identified in the remedial action 
objectives; the potential impacts to human health and the environment during the construction and 
implementation phases; and how proven and reliable the process is with respect to the contaminants 
and conditions at the site.  

• Implementability—Implementability encompasses both the technical and administrative feasibility of 
implementing a technology process. Technical implementability is an initial screen to eliminate those 
that are clearly ineffective or unworkable at the site. Administrative implementability considers the 
ability to obtain necessary permits for off-site actions; the decision-making process; the availability of 
treatment, storage, and disposal services (including capacity); and the availability of necessary 
equipment and skilled workers to implement the technology. 

• Cost—Cost plays a limited role in the screening of process options. Relative capital, operations, and 
maintenance (O&M) costs are used rather than detailed estimates. At this stage in the process, the cost 
analysis is based on engineering judgment, and each process option is evaluated as to whether costs are 
high, low, or medium relative to other process options. 

Because this is an FFS evaluating how to manage landfill wastewater, the two screening steps were 
combined, and the range of general response actions, technology types, and process options was limited to 
those pertinent to the management of landfill wastewater. The general response actions identified for 
management of EMWMF and the proposed EMDF landfill wastewater are: 

• No action 
• Monitoring 
• Water treatment 
• Zero discharge 

The no action general response action involves the free release of untreated landfill wastewater to the 
environment, while other general response actions involve providing health and environmental protection 
from the potential impacts of contaminated landfill wastewater. Each of the general response actions was 
evaluated with respect to the evaluation criteria and a determination was made to either retain for further 
evaluation or reject from further consideration. The results of the evaluation are in Table 4.  

Zero discharge was not retained because of the relatively high volume of landfill wastewater generated at 
EMWMF and the proposed EMDF that makes evaporation impractical. The greater volume is a result of 
maintaining the large working faces necessary to minimize the amount of clean fill used and provide 
sufficient space for the concurrent disposal of differing waste streams. Reuse of the generated landfill 
wastewater for dust control is confined to the working cells only. Use outside of the cells results in the 
potential to spread contamination. Therefore, reuse requires maintaining two separate systems for dust 
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control and adds additional cost. Appendix G contains additional discussion of the zero discharge general 
response action. 

In the development and evaluation of the alternatives, an adaptive management approach is used to make a 
decision based on existing information, monitoring and evaluating data during operation, and modifying 
the landfill wastewater management system as appropriate over time (Everett and Ebert, Production and 
Operations Management: Concepts, Models, and Behavior; Holling, C. S., Adaptive Environmental 
Assessment and Management; National Research Council 2003, Environmental Cleanup at Navy Facilities: 
Adaptive Site Management; and National Research Council 2004, Adaptive Management for Water 
Resources Project Planning). This approach is a decision process that promotes flexible decision making 
that can be adjusted in the face of uncertainties as outcomes from management actions and other events 
become better understood. Adaptive management acknowledges uncertainty and makes use of management 
interventions and follow-up monitoring to promote understanding and improve decision making through 
an iterative process. In this case, uncertainties associated with future COCs is addressed by allowing for 
flexibility in construction and operations. Additional processing capability or modified operations will be 
implemented to address COCs that are not anticipated during initial design. 
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Table 4. Evaluation of process options 

General 
response 

action 

Technology 
type Process option Description Technical 

applicability Effectiveness Implementability Cost Retained 

No action None None No additional 
action 

Not 
applicable Not effective Easy to implement 

No 
incremental 

cost 

Retained as 
required by the 

National 
Contingency Plan 

Monitoring Monitoring Managed 
discharge 

Discharge if 
discharge 
limits met 

Not 
applicable 

Not effective; 
not adaptable  Easy to implement Low 

Not retained; 
discharge limits 

not met at all 
times; not 
adaptable 

Water 
treatment Treat in situ Constructed 

wetlands 

Construct 
wetlands to 
treat water 

Partly 
applicable; 
will convert 
mercury to 

methyl 
mercury 

Not certain if 
discharge 
limits met; 

perhaps useful 
for polishing; 
not adaptable 

Will convert 
mercury to methyl 
mercury; will have 
to be constructed 

Low 

Not retained; 
conversion of 

mercury to methyl 
mercury; 

uncertainty in 
meeting discharge 

limits; not 
adaptable 



Table 4. Evaluation of process options (cont.) 

 

27 

General 
response 

action 

Technology 
type Process option Description Technical 

applicability Effectiveness Implementability Cost Retained 

Water 
treatment 

Treat at 
EMWMF/EMDF 

site 

Landfill 
wastewater 

treatment system 

Construct 
new landfill 
wastewater 
treatment 
system 

Applicable 

Effective; 
proven 

treatment 
technology; 

meets 
discharge 

limits; 
adaptable  

Easy to implement; 
standard treatment 

processes; cannot be 
implemented 
immediately 

Medium 

Not retained; 
cannot be 

implemented 
immediately; 

redundant with 
following process 

option; meets 
discharge limits; 
proven treatment 

technology; 
adaptable 

Monitoring/Treat 
at 

EMWMF/EMDF 
site 

Managed 
discharge/landfill 

wastewater 
treatment system 

Discharge if 
discharge 
limits met; 
construct 

new landfill 
wastewater 
treatment 
system if 
required 

Applicable 

Effective; 
proven 

treatment 
technology; 

meets 
discharge 

limits; 
adaptable  

Easy to implement; 
standard treatment 

processes 
Medium 

Retained; can be 
implemented 
immediately; 

meets discharge 
limits; proven 

treatment 
technology; 
adaptable 

Treat elsewhere 
on ORR ORNL PWTC 

Transport to 
ORNL 

PWTC for 
treatment by 

truck or 
pipeline 

Partly 
applicable; 

WAC do not 
accept 

mercury; 
radiological 

treatment 
system does 

not have 
capacity 

Effective 

WAC does not allow 
mercury, so WAC 

will have to be 
revised; harder to 
implement due to 

trucking or pipeline; 
may need expansion 
of storage facilities 

and future 
modification of 

treatment processes 
for additional COCs; 
radiological treatment 

processes limited; 
past useful life of 
PWTC; adaptable  

Medium 

Retained; mercury 
WAC required; 
upgrade being 

planned to extend 
operating life 



Table 4. Evaluation of process options (cont.) 
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General 
response 

action 

Technology 
type Process option Description Technical 

applicability Effectiveness Implementability Cost Retained 

Y-12 WETF 

Transport to 
Y-12 WETF 
for treatment 
by truck or 

pipeline 

Applicable Effective 

Meets WAC; harder 
to implement due to 
trucking or pipeline 
and work in Y-12; 

significant treatment 
plant expansion 

required; adaptable 

Medium 

Not retained; 
trucking/pipeline 

construction; 
significant 
expansion; 

construction 
required in Y-12 

Outfall 200 
treatment system 

Transport to 
Outfall 200 
treatment 
system by 
truck or 
pipeline 

Partly 
applicable; 
addresses 

only mercury 

Effective for 
mercury; will 

require 
modification 
for other key 

COCs 

Easy to implement; 
treatment system 
proposed but not 

built; discharges into 
another watershed; 

ROD revision; 
adaptable 

Medium 

Retained; 
addresses 
mercury; 
adaptable 

Treat off-site 

Existing facility 

Use an 
existing 
offsite 

treatment 
facility and 
transport by 

truck or 
pipeline 

Applicable Not effective No facility available Not 
applicable 

Not retained; no 
facility available 

New facility 

Construct a 
new offsite 
treatment 

facility and 
transport by 

truck or 
pipeline 

Applicable Effective 

Difficult due to new 
construction and 

transporting to new 
facility 

High 

Not retained; 
construction of 
offsite facility; 

high cost 

Zero discharge Reuse of water Reuse of water 
Reuse 
landfill 

wastewater 
Applicable Not effective 

Use of contaminated 
water unacceptable; 
treatment prior to 
reuse is not cost 

effective 

High 

Not retained; use 
of contaminated 

water 
unacceptable; 

treatment prior to 
reuse is not cost 

effective 



Table 4. Evaluation of process options (cont.) 
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General 
response 

action 

Technology 
type Process option Description Technical 

applicability Effectiveness Implementability Cost Retained 

Evaporation Evaporation 
Evaporate 

landfill 
wastewater 

Applicable 

Not effective 
due to 

inadequate 
evaporation 

rate 

Easy to implement Low 
Not retained; 
inadequate 

evaporation rate 

ROD = record of decision 
WETF = West End Treatment Facility 
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The general response actions, technology types, and representative process options retained for alternative 
development are in Table 5. 

Table 5. Retained representative process options 

 

The specific treatment unit operations assumed in this FFS might change during design, but they will be 
substantively equivalent for the treatment of the key COCs. 

3.3 DESCRIPTION OF ALTERNATIVES  

3.3.1 Introduction 

This section presents the description of the alternatives to manage the landfill wastewater from EMWMF 
and the proposed EMDF. The general response actions and representative process options selected in the 
preceding section were used to develop a range of alternatives. The purpose of a range of alternatives is to 
present the decision makers with technical and economic options for implementation. While the 
representative process options provide a basis for developing alternatives, the specific process options used 
to implement the action can change and may not be selected until the design phase. The following four 
alternatives were assembled from the retained representative process options: 

• Alternative 1: No Action. In Alternative 1, EMDF is not built. Current operations continue at EMWMF. 
Landfill wastewater is discharged to Bear Creek or trucked to PWTC at ORNL. 

• Alternative 2: Managed Discharge/Treat. In Alternative 2, landfill wastewater initially is discharged to 
Bear Creek in accordance with current discharge limits and subsequently is treated at the Landfill 
Wastewater Treatment System (LWTS) located at the proposed, adjacent EMDF site prior to discharge 
to Bear Creek in accordance with revised discharge limits.  

• Alternative 3: Treat at PWTC. In Alternative 3, landfill wastewater is transported by truck or pipeline 
to the on-site PWTC at ORNL.  

• Alternative 4: Treat at Outfall 200 Mercury Treatment Facility (OF200 MTF). In Alternative 4, the 
landfill wastewater is transported by truck or pipeline to the planned, on-site OF200 MTF at Y-12. 

Following are descriptions of the alternatives in sufficient detail to support their analysis in Chap. 4. 
Specific treatment unit operations, other than those described here, may be substituted once the alternative 
is selected and subsequent detailed design is underway.  

General response action Technology type Representative process option (s)
No action None No action

Monitoring/Treat at 
EMWMF/EMDF site

Managed discharge/landfill 
wastewater treatment system

ORNL PWTC

      
     

    
     

Water treatment

Outfall 200 
Treat elsewhere on 

ORR

  i l  i l ili
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3.3.2 Alternative 1: No Action 

Summary: In Alternative 1, EMDF is not built. At EMWMF, current operations continue. Landfill 
wastewater is discharged to Bear Creek if it meets the current discharge limits. Landfill wastewater that 
does not meet the current discharge limits is trucked to PWTC at ORNL. As required by the NCP, the No 
Action alternative provides a comparative baseline against which other alternatives are evaluated. The No 
Action alternative does not initiate any new remedial action, normally assumes that present security 
measures and land use controls to limit access and use are not maintained, and eliminates short- and long-
term monitoring. The landfill wastewater will not be expected to meet discharge limits at all times. No 
implementation is required and there are no additional costs associated with this alternative. 

Time frame for implementation: This alternative can be implemented immediately. 

3.3.3 Alternative 2: Managed Discharge/Treat 

Summary: In Alternative 2, landfill wastewater initially is discharged to Bear Creek in accordance with 
current discharge limits (Table 6) and subsequently is treated at the LWTS located at the proposed, adjacent 
EMDF site prior to discharge to Bear Creek in accordance with revised discharge limits (Table 6). If the 
proposed EMDF is not constructed adjacent to EMWMF, then the landfill wastewater from EMWMF will 
be transported by either a pipeline or truck to the proposed EMDF site, assumed to be located in West Bear 
Creek. The LWTS is built in accordance with a compliance schedule negotiated per the Federal Facility 
Agreement for the Oak Ridge Reservation, but for estimating purposes, the assumption is LWTS is built 
when EMDF is built. Prior to construction and operation of LWTS, landfill wastewater that exceeds current 
discharge limits is treated, such as done currently for chromium, or will be transported by truck to the on-
site PWTC.  

Figure 10 illustrates the process flow diagram for this alternative.  

 

Fig. 10. Alternative 2: process flow diagram. 

Details: Landfill wastewater is collected in existing and new ponds and tanks. From these storage facilities, 
the landfill wastewater passes through a flow proportional sampler that collects representative samples and 
measures flow rates. The design flow is 60 gpm. If storm flow above the design storm rate occurs that 
exceeds the storage capacity, the stormwater is released through a bypass pipeline without active 
management, per Rule 0400-40-05-.07(2)(l), to prevent damage to LWTS and to protect the workers. The 
existing EMWMF and proposed EMDF site layout with landfill wastewater management features is in Fig. 
11.  
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Fig. 11. Alternative 2: site plan. 
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The proposed EMDF is assumed to be located adjacent to EMWMF. If the proposed EMDF is not 
constructed adjacent to EMWMF, then the landfill wastewater from EMWMF is transported by either a 
pipeline or truck to the proposed EMDF site, assumed to be in West Bear Creek (Fig. 9).  

Ultimately, the discharge limits (Table 6) for landfill wastewater must be protective of human health and 
the environment and meet ARARs and are developed as follows: 

• Non-radiological key COCs—Discharge limits are based on the lowest AWQC (TDEC 0400-40-03-
.03) and the anti-degradation requirements (TDEC 0400-40-03-.06). 

• Radionuclides and uranium metal—AWQC are not available for radionuclides and uranium metal, so 
risk-based screening level discharge limits are calculated using the EPA Radionuclide Preliminary 
Remediation Goal calculator under a recreational scenario for a recreational fisher for the purpose of 
this evaluation. Radiological discharge limits for both the EMWMF and EMDF will be finalized and 
included in the respective RODs.  

Details on development of these screening level radiological discharge limits are in Appendix K. 

Landfill wastewater initially is discharged to Bear Creek in accordance with current discharge limits (Table 
6) and points of compliance. Subsequently, landfill wastewater is treated at LWTS, located at the proposed, 
adjacent EMDF site prior to discharge to Bear Creek in accordance with revised discharge limits (Table 6). 
The point of compliance will be the discharge pipe from LWTS. LWTS is built in accordance with a 
compliance schedule negotiated per the Federal Facility Agreement for the Oak Ridge Reservation.  

Prior to construction and operation of LWTS during Managed Discharge, landfill wastewater that exceeds 
current discharge limits will be treated, such as is done currently for chromium, or will be transported by 
truck to the on-site PWTC. Construction of LWTS at the proposed EMDF site provides the treatment 
capability to remove key COCs that exceed the revised discharge limits (Table 6). LWTS occupies an area 
of approximately 3100 square feet, located south of EMWMF and immediately east of the existing modular 
collection tanks (Fig. 12). LWTS consists of manufactured units housed in a structure to provide weather 
protection. Preliminary process equipment is selected based on key COC characteristics (Tables 2 and 6) 
and best available technology to meet the revised screening level discharge limits. The assumed LWTS 
process flow diagram is in Fig. 13. A treatability study is included in this alternative to ensure the 
appropriate process equipment is identified and installed.  
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Fig. 12. Alternative 2: location of the landfill wastewater treatment system. 

 

Fig. 13. Alternative 2. Landfill wastewater treatment system process flow diagram. 
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Managed Discharge is operated on a batch basis. LWTS can be operated on either a batch or continuous 
basis. Samples will be collected from a continuous, flow proportional sampler prior to release.  

Secondary waste may include spent cartridge filters, spent granular carbon, clarifier settled solids 
(blowdown), carbon column backwash, and liquid from spent carbon dewatering. The spent filters and 
carbon is dewatered, packaged, and placed in EMWMF or proposed EMDF. The blowdown, backwash 
return, and dewatering liquid is transferred to the existing contact water ponds where suspended solids will 
settle until dredging of the basin is necessary to maintain design capacity. The solids from dredging are 
dewatered, packaged, and placed in EMWMF or the proposed EMDF. 

Table 6. Alternative 2 screening level discharge limits 

Contaminant 
Type Contaminant Units Averagea Maximum 

Discharge 
Limits - 

Managed 
Dischargeb 

Discharge 
Limits – 
LWTSb 

Metal Arsenic* ug/L 5 5 340 10 
Metal Cadmium** ug/L 1 1 2.2 0.27 

Metal Total 
Chromium** ug/L 30.39 309 625 81 

Metal Chromium, 
VI* ug/L 30.88 250 16 11 

Metal Copper** ug/L 5.24 12.8 15 9.9 
Metal Lead** ug/L 3 3.63 73 2.8 

Metal 

Mercury 
(EMWMF 

lower 
detection 
limit)c* 

ug/L 0.03 0.13 1.4 0.051 

Metal Mercury 
(EMDF)d ug/L 1 NA NA 0.051 

Metal Nickel** ug/L 11.43 34.2 515 57 
Metal Uranium ug/L 12.94 15 NA 24 
Other Cyanide ug/L 5 5 22 5.2 

Pesticide 4,4'-DDD ug/L 0.1 0.1 NA 0.1 
Pesticide 4,4'-DDE ug/L 0.1 0.1 NA 0.1 
Pesticide 4,4'-DDT ug/L 0.1 0.1 1.1 0.1 
Pesticide Aldrin ug/L 0.1 0.1 3 0.5 
Pesticide beta-BHC ug/L 0.1 0.1 NA 0.17 
Pesticide Dieldrin ug/L 0.54 1 0.24 0.05 

Radiological Iodine-129 pCi/L 1.5 2.8  19,584   19,584  
Radiological Strontium-90 pCi/L 6.85 16.1  327,872   327,872  

Radiological Technetium-
99 pCi/L 627.07 3580  1,818,240   1,818,240  

Radiological Tritium pCi/L 2104 31900  424,059,456   424,059,456  

Radiological Uranium-
233/234 pCi/L 66.52 385  382,272   382,272  

Radiological Uranium-
235/236 pCi/L 4.92 25.1  394,368   394,368  

Radiological Uranium-238 pCi/L 3.15 21.2  428,288   428,288  
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aNon-detects are replaced by the reporting limit. 
cThe detection limit was lowered for appropriate comparison to the ambient water quality criteria. 
bSee Appendix K for the development of these discharge limits. 
dMercury from EMDF landfill wastewater was estimated. See Appendix E. 

NA = not applicable 
*Criteria for these metals are expressed as dissolved. 
**Criteria for these metals are expressed as dissolved and are a function of total hardness. 

 

The landfill wastewater is also analyzed for the indicator parameters, e.g., nutrients, dissolved solids, total 
suspended solids, and total organic carbon. Total organic carbon is used as an indicator of organic 
compounds. An increasing trend triggers additional evaluation of the potential for increased organic 
compounds in the landfill wastewater. The indicator parameters are not EMWMF or proposed EMDF key 
COCs, but are used to ensure the landfill wastewater can be discharged without additional impairment of 
Bear Creek.  

Support Activities: No additional support facilities are required to implement Managed Discharge. 
Managed Discharge of EMWMF landfill wastewater is performed with the existing EMWMF landfill 
wastewater management staff. No additional resources are needed. 

LWTS is constructed near EMWMF in a central location. Site preparation for LWTS requires minor 
excavation for the weather structure. The footprint includes 750 square feet of free space to add additional 
process equipment, if needed, per the adaptive management approach. Utility requirements include 
electrical power for pumping systems, an air compressor, mechanical equipment, lighting, and 
instrumentation, and process water for fire protection and cleaning.  

Support activities include constructing the weather structure and providing connection between the alarm 
systems and emergency transponders for high-level alarms and similar alerts. Operating LWTS requires 
trained chemical operators and an operations supervisor to oversee the processing activities. The 
EMWMF/proposed EMDF operating contractor provides support functions (operations management, 
engineering, health and safety, environmental management, human resources, payroll, accounting, etc.) 
Sanitary services and change facilities are available in the existing EMWMF office complex. 

Monitoring and Land Use Controls: EMWMF and the proposed EMDF are expected to remain within 
the control of DOE indefinitely with existing access restrictions and land use controls.  

For Managed Discharge, landfill wastewater is sampled and the results compared to the current discharge 
limits (Table 6) prior to batch discharge. LWTS effluent is sampled at the flow proportional sampler at the 
LWTS discharge pipe and compared to the revised discharge limits (Table 6). The details of current 
EMWMF monitoring are described in the Sampling and Analysis Plan/Quality Assurance Project Plan for 
Environmental Monitoring at the Environmental Management Waste Management Facility. This document 
requires revision for this alternative. Appendix L provides details on sampling landfill wastewater to 
determine compliance with discharge limits. One sample per week is collected for the indicator parameters 
using the flow proportional sampler.  

Monitoring will continue following closure of EMWMF and the proposed EMDF. Landfill wastewater 
volume is reduced. Following closure and construction of the final covers, LWTS is operated on a batch 
basis when sufficient landfill wastewater has accumulated to justify operating LWTS. The sampling 
frequency is reduced to one sample a month. New flow proportional samplers are installed at completion 
of the final covers to ensure representative samples are collected.  

Time frame for implementation: Managed Discharge can be implemented immediately. LWTS is built 
in accordance with a compliance schedule negotiated per the Federal Facility Agreement for the Oak Ridge 
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Reservation. Construction of LWTS is assumed to be concurrent with EMDF construction, with operations 
planned to begin in mid- to late-2022. 

Uncertainties: There is uncertainty in the future concentrations of the key COCs in landfill wastewater 
over time because of the different contaminants at ETTP, ORNL, and Y-12; the variability in waste lots 
and associated contaminants over time; the presence of unexpected contaminants; and the mobility of the 
disposed contaminants. As shown in Appendix C, at times in the past, specific contaminants have required 
treatment for a short time, but do not currently require treatment. It is expected that this situation will 
continue in the future so that the contaminants requiring treatment will vary over time and for varying 
periods of time. There also is uncertainty in the flow rate due to rainfall variation, the number of open 
disposal cells, and the number of closed cells (cells under enhanced operational cover or equivalent). 
Therefore, LWTS is constructed using a modular design that can be modified, as needed. The adaptive 
management approach is used with likely additional contaminants identified, and potential additional 
processing capability is identified in advance of need based on waste and wastewater data. The ability to 
adapt to changes in key COCs, COC concentrations, and fluctuating flow rate is considered in the 
subsequent evaluation of this alternative. Although current concentrations of key COCs in Table 2 indicate 
Managed Discharge will be successful for EMWMF landfill wastewater, there is the potential for increases 
in the EMWMF key COCs above existing discharge limits that could require extensive trucking to PWTC. 
Since PWTC is at the end of its design life, the extension of the PWTC life-cycle is necessary for the long-
term viability of this alternative. 

The indicator parameters also may change based on potential changes in waste characteristics, changes in 
field measurements, or total organic carbon indicating a change in the landfill wastewater characteristics 
and/or the results of the biennial sampling results. The nutrient loading, total suspended solids, and/or total 
dissolved solids sample results may require additional management controls to reduce these to acceptable 
levels. These management controls, if required, are implemented at the EMWMF/proposed EMDF site and 
will not require transport for treatment elsewhere on the ORR or additional treatment unit operations. 

Documents: To implement this alternative, the EMWMF record of decision and implementing documents, 
including the sampling and analysis plan (UCOR-4156) and remedial action work plan (DOE/OR/0-
1874&D4/R4), will have to be revised. The proposed EMDF remedial investigation/feasibility study, 
proposed plan, and record of decision will have to be approved. A remedial action work plan/remedial 
design report will be completed that include the specific design for LWTS, and a remedial action work plan 
for operations will be completed. A completion report will be required to document the as-built conditions. 
Operations details will be included in the annual report. 
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3.3.4 Alternative 3: Treat at Process Waste Treatment Complex 

3.3.4.1 Common Components 

Summary: In Alternative 3, landfill wastewater is transported by pipeline (Alternative 3a) or truck 
(Alternative 3b) to the on-site PWTC. Figure 14 illustrates the process flow diagram for this alternative. 

 

Fig. 14. Alternative 3: process flow diagram. 

Background: The entire ORR is on the CERCLA National Priorities List due to legacy contamination. The 
ORNL PWTC is located on the ORR and is an on-site treatment facility primarily used to treat waters 
arising from the ORNL facilities and environmental management actions. PWTC treats the existing 
EMWMF landfill wastewater that does not meet the current EMWMF discharge limits (DOE/OR/01-
1873&D2/A1/R2). This landfill wastewater is currently trucked to the ORNL PWTC.  

The NCP at 40 CFR 300.400(e)(1) defines “on-site” as meaning “the areal extent of contamination and all 
suitable areas in very close proximity to the contamination necessary for the implementation of the response 
action.” CERCLA Sect. 104(d)(4) (as discussed further in the preamble to the final NCP, 55 FR 8690) 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 (i.e., manage as “on-site” waste).  

This approach was proposed and agreed to by all signatories to the Federal Facility Agreement for the Oak 
Ridge Reservation for EMWMF, was acknowledged and documented in the EMWMF Record of Decision 
(DOE/OR/01-1791&D3), and was reaffirmed in the ETTP Zone 2 Record of Decision (DOE/OR-01-
2161&D2). This agreement serves as the basis for designating waste treatment, storage, and disposal 
facilities on the ORR as “on-site” facilities not subject to the CERCLA Off-Site Rule (40 CFR 300.440) 
when accepting wastes from CERCLA on-site response actions.  
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Details: Landfill wastewater is collected in storage tanks and then transferred to PWTC. The average flow 
rate is 30 gpm, an 18 gpm increase over the current yearly average of approximately 12 gpm. The maximum 
flow rate is 60 gpm. Figure 4 illustrates the existing EMWMF and proposed EMDF site layout with water 
management features.  

PWTC is at its design life, and there are plans to extend the life of PWTC. However, this extension of the 
design life does not consider EMWMF and proposed EMDF landfill wastewater as an influent, so the ability 
to treat mercury and radionuclides, and possibly other key COCs, and to manage the increased flow is 
limited. Therefore, pretreatment of EMWMF and proposed EMDF landfill wastewater and the extension of 
the design life are required for the long-term viability of this alternative. The pretreatment system is 
equivalent to the LWTS in Alternative 2 and is located at the proposed EMDF site due to a lack of space at 
PWTC. 

From the water storage locations, the landfill wastewater is pretreated and then pumped through a pipeline 
or to a truck for transport to the ORNL PWTC. Following pretreatment, the landfill wastewater flows 
through a flow proportional sampler at which the flow is measured and samples are collected for analysis 
and verification that the PWTC WAC (Table 7) are met. If storm flow above the design storm rate occurs 
that exceeds the storage capacity, the stormwater is released through a bypass pipeline without active 
management, per Rule 0400-40-05-.07(2)(l) to prevent damage to the pretreatment system and to protect 
the workers. The storage capacity design is based on a 100-year, 24-hour storm. Water storage is 
constructed or upgraded to be RCRA-compliant.  

Based on the design flow of 60 gpm from EMWMF and the proposed EMDF, there is sufficient capacity 
at PWTC to accommodate the landfill wastewater in the non-radiological treatment system, but not in the 
radiological treatment system.  
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Table 7 . Alternative 3: landfill wastewater characteristics and PWTC waste acceptance criteria 

Contaminant 
type Contaminant Units Averagea Maximum 

PWTC WACb 

(Bldg. 3544-
radiological)  

PWTC WACb 

(Bldg. 3608- 
non-radiological)  

Metal Arsenic* ug/L 5 5 4000 4000 
Metal Cadmium** ug/L 1 1 300 10 
Metal Chromium, III** ug/L 30.39 309 NA  NA  
Metal Chromium, VI* ug/L 30.88 250 NA  NA  
Metal Copper** ug/L 5.24 12.8 2500 100 
Metal Lead** ug/L 3 3.63 30,000 30,000 

Metal Mercury (EMWMF lower detection 
limit)c* ug/L 0.03 0.13 0d 0d 

Metal Mercury (EMDF)e ug/L 1 NA  0d 0d 
Metal Nickel** ug/L 11.43 34.2 65,000 11,000 
Metal Uranium ug/L 12.94 15 NA  NA  
Other Cyanide ug/L 5 5 200 200 

Pesticide 4,4'-DDD ug/L 0.1 0.1 NA  NA  
Pesticide 4,4'-DDE ug/L 0.1 0.1 NA  NA  
Pesticide 4,4'-DDT ug/L 0.1 0.1 NA  NA  
Pesticide Aldrin ug/L 0.1 0.1 NA  NA  
Pesticide beta-BHC ug/L 0.1 0.1 NA  NA  
Pesticide Dieldrin ug/L 0.54 1 NA  NA  

Radiological Iodine-129b pCi/L 1.5 2.8 NA  NA  
Radiological Strontium-90b pCi/L 6.85 16.1 10,000B q/L NA  
Radiological Technetium-99b pCi/L 627.07 3580 NA  NA  
Radiological Tritiumb pCi/L 2104 31900 NA  NA  
Radiological Uranium-233/234b pCi/L 66.52 385 NA  NA  
Radiological Uranium-235/236b pCi/L 4.92 25.1 NA  NA  
Radiological Uranium-238d pCi/L 3.15 21.2 NA  NA  
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Table 7. Alternative 3: landfill wastewater characteristics and PWTC waste acceptance criteria (cont.) 

aNon-detects are replaced by the reporting limit. 
bWaste Acceptance Criteria for Liquid Waste Systems Operated by Liquid and Gaseous Waste Operations at Oak Ridge National Laboratory, WM-LWS-WAC,  
Rev. 9. 
cThe detection limit was lowered for appropriate comparison to the ambient water quality criteria. 
dWaiver to WAC required. 
eMercury from EMDF landfill wastewater was estimated. See Appendix E. 
 
NA = not applicable 
*Criteria for these metals are expressed as dissolved. 
**Criteria for these metals are expressed as dissolved and are a function of total hardness. 
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The current process flow diagram for PWTC is illustrated in Fig. 15. Following treatment, the treated 
effluent is discharged into White Oak Creek under a National Pollutant Discharge Elimination System 
(NPDES) permit.  

 

Fig. 15. Alternative 3: PWTC process flow diagram. 
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Prior to accepting new wastewater for treatment at PWTC, the waste generator must ensure the wastewater 
meets the WAC (WM-LWS-WAC/R9, Waste Acceptance Criteria for Liquid Waste Systems Operated by 
Liquid and Gaseous Waste Operations at Oak Ridge National Laboratory). In limited situations, 
wastewaters containing mercury can be accepted at the PWTC, but even then, only with an approved 
variance request. Therefore, a variance request will have to be issued and approved to allow for the 
treatment of mercury-containing landfill wastewater. Longer-term treatment of mercury-containing landfill 
wastewater will require a NPDES permit modification, as will the planned addition of increased, long-term 
landfill wastewater flow from the EMWMF and proposed EMDF. 

Support activities: Landfill wastewater is transferred to PWTC by either pipeline (Alternative 3a) or truck 
(Alternative 3b). Support activities are needed to construct additional loading and unloading stations, 
connect to utilities, construct the pretreatment facility, and provide connection between the alarm systems 
and emergency transponders for high-level alarms and similar alerts. Operation of the PWTC will use the 
existing trained and qualified chemical operators, but operation of the pretreatment facility located at 
EMWMF/proposed EMDF site will require additional operators. 

Monitoring and land use controls: EMWMF, proposed EMDF, and PWTC are expected to remain within 
the control of DOE indefinitely with existing access restrictions and land use controls.  

One sample is collected using a flow proportional sampler for every 140,000 gal to ensure compliance with 
PWTC WAC (Table 7). The number of samples is estimated at 72 per year, based on current and projected 
landfill wastewater generation rates.  

Monitoring continues following completion of the EMWMF and proposed EMDF final covers. Landfill 
wastewater volume is reduced, and the sampling frequency is reduced to one sample a month. New flow 
proportional samplers are installed at completion of the final covers to ensure representative samples 
continue to be collected.  

Effluent from PWTC is monitored in accordance with the NPDES permit. 

Time frame for implementation: The time frame for extending the life of PWTC is uncertain, but must 
be complete at the start of proposed EMDF operations. Construction of the pretreatment facility also must 
be complete at the start of proposed EMDF operations. Additionally, the PWTC NPDES permit and WAC 
need to be renegotiated prior to long-term acceptance of landfill wastewater. Construction of the pipeline, 
if selected, will be concurrent with EMDF construction, with operations planned to begin in mid- to late-
2022.  

Uncertainties: There is uncertainty in the future concentrations of the key COCs in landfill wastewater 
over time because of the different contaminants at ETTP, ORNL, and Y-12; the variability in waste lots 
and associated contaminants over time; the presence of unexpected contaminants; and the mobility of the 
disposed contaminants. As shown in Appendix C, at times in the past, specific contaminants have required 
treatment for a short time, but do not currently require treatment. It is expected that this situation will 
continue in the future so that the contaminants requiring treatment will vary over time and for varying 
periods.  

Since the concentration of mercury in EMDF landfill water is estimated and uncertain, the actual 
concentration may exceed the ability of the PWTC to reduce it sufficiently to meet the discharge permit 
limits. If the mercury levels are sustained at high levels, and/or are projected to result in effluent that exceeds 
the NPDES permit, then this water cannot be treated at the PWTC without pre-treatment. Therefore, 
extension of PWTC life and construction of the pretreatment facility must be complete prior to receipt of 
landfill wastewater. Even though planning for the extension of PWTC life has started, it is uncertain if it 
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will be complete in time for receipt of EMWMF/planned EMDF landfill wastewater. Because of space 
limitations at PWTC, pretreatment is expected to take place at the EMWMF/proposed EMDF site. 

There also is uncertainty in the flow rate due to rainfall variation, the number of open disposal cells, and 
the number of closed cells. The combined flow from the proposed EMDF and EMWMF, the ability to adapt 
to changes in key COCs, COC concentrations, and fluctuating flow rate are considered in the subsequent 
evaluation of this alternative.  

There are no unit operations for uranium removal at PWTC, so landfill wastewater with uranium isotopes 
cannot be accepted at this time. Pretreatment facilities are needed at the EMWMF/proposed EMDF site if 
high levels of uranium or other radionuclides in landfill wastewater are encountered in the future.  

The PWTC 3608 processing system was constructed in 1989 and shows signs of deterioration from 25 years 
of operation. Recently, the dual media filters F-1009 and F-1010 have experienced corrosion problems and 
have been removed from service. The sulfuric acid feed tank was also recently replaced because of 
corrosion. Routine maintenance and component replacement will continue, as necessary, to continue 
operations, although an extension of PWTC life is planned.  

Documents: To implement this alternative, the proposed EMDF remedial investigation/feasibility study, 
proposed plan, and record of decision have to be approved. The EMDF remedial action work plan/remedial 
design report will be completed that include the specific design, and a completion report will be required 
to document the as-built conditions.  

The PWTC NPDES permit and WAC require modification to include EMWMF and the proposed EMDF 
leachate wastewater.  

The EMWMF record of decision and implementing documents, including the Sampling and Analysis 
Plan/Quality Assurance Project Plan (UCOR-4156) and the remedial action work plan (DOE/OR/01-
1874&D4/R4), will have to be revised. 

3.3.4.2 Alternative 3a: Pipeline Transport to PWTC 

Summary: A pipeline is constructed to transport landfill wastewater from EMWMF/proposed EMDF to 
PWTC. This pipeline consists of double-walled, welded, high-density polyethylene (HDPE) piping and 
follows existing disturbed areas, such as Haul Road and the power line easement, where possible.  

Details: Approximately 4.8 miles of pressurized pipe is installed between EMWMF/proposed EMDF and 
PWTC. The pipeline is double-walled 4-in. (SDR 11) HDPE pipe with a single lift station and leak detection 
sensors in the annular space. The primary pipe is contained within a secondary HDPE pipe with leak 
detection sensors. The leak detection sensors are electronic low-point leak detection stations set 
approximately 5000 feet apart that communicate wirelessly to a main receiver. The pipeline lift station 
receives landfill wastewater from the water storage facilities currently provided at EMWMF and the 
additional tanks provided for the proposed EMDF. 

The pipeline follows the existing Haul Road west from EMWMF, turns south at Reeves Road, and joins 
the power line easement that crosses over Chestnut Ridge (Fig. 16). The pipeline exits the power line 
easement alongside Bethel Valley Road, then turns south at First Street, turning east near the 2600 tanks. 
The pipeline follows First Street within ORNL to avoid the congestion of utilities that typically exists within 
the ORNL main campus footprint. This route is anticipated to have minimal impact to the environment or 
ORNL operations. There are two pipeline crossings for Bear Creek and White Oak Creek. The creek 
crossings utilize the existing bridges at these locations.  
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The pump station is located at the beginning of the pipeline near to the existing EMWMF contact water 
storage areas. The pump station consists of a prefabricated metal structure over a wet well with a primary 
transfer pump and secondary back-up pump. The pumps are sized based on the design flow rate of 60 gal 
per minute and the required head to overcome elevation changes to clear Chestnut Ridge and friction losses 
along the entire length of the pipeline. Power runs from existing infrastructure at the EMWMF/proposed 
EMDF site, and an emergency generator is provided to maintain operations during prolonged power 
outages.  

 

Fig. 16. Alternative 4a: route of pipeline to PWTC. 

Support activities: Additional utility support is required at ORNL to ensure utilities and structures are 
identified, moved, or protected during construction activities. Electrical power is required to the pump 
stations. Leak detection alarms are required, along with telemetry to alert operators of potential alarms or 
leaks. Additional storage is required for the landfill wastewater at the EMWMF/proposed EMDF site to 
retain the design stormwater and to provide a consistent flow of water to the lift station.  

Monitoring and land use controls: The ORR remains within the control of DOE indefinitely with existing 
access restrictions and land use controls. Additional monitoring of the pipeline is performed to verify safe 
and efficient operating conditions.  

Time frame for implementation: Construction of the pipeline is concurrent with the proposed EMDF 
construction, with operations planned to begin in mid- to late-2022. 

Uncertainties: The following uncertainties are associated with the pipeline:  
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• Potential route deviations within ORNL due to structures, utilities, or similar obstructions that cannot 
be moved or avoided 

• Potential route deviations outside of ORNL due to potential ecological impacts 

• Construction delays within the ORNL main campus due to conflicts with the existing operations 

• Construction delays within the power line easement due to the proximity to electrical lines 

• Additional lift stations may be required if the planned lift station cannot be placed at the planned 
location 

• Potential soil contamination along the pipeline route may cause delays and increased cost for disposal  

Documents: An environmental survey of the pipeline route is required.  

3.3.4.3 Alternative 3b: Truck transport to PWTC 

Summary: The landfill wastewater is trucked to PWTC using the existing fleet of government-furnished, 
5000-gal capacity tanker trailers and tractors, plus an additional two tankers. The route is the same as the 
current route taken by EMWMF tanker trucks and is shown in Fig 17.  

Details: The trucks typically haul 4500 gal per load. For the higher precipitation season of approximately 
three months, trucks haul landfill wastewater seven days per week for a regular 10-hour day shift. During 
the remaining nine months of the year, trucks are expected to haul landfill wastewater four days per week, 
day shift only, as is the current practice. However, if higher precipitation volumes occur during winter, then 
the seven-day-per-week schedule may need to be extended for up to six months to empty the storage system. 

The two existing EMWMF loading stations are required to process up to 20 shipments per 10-hour shift 
and a third loading station is required, as a contingency, should additional landfill wastewater require off-
site treatment. The existing 4-in. portable pumps are used to transfer the landfill wastewater to the loading 
station. Connections exist for the portable pump to each tank, and hoses connect the pump discharge to the 
loading arm pipe at the new loading station. 

The new loading station, located centrally to the contact water tanks, includes a pull-through spill 
containment slab similar to that at the current West Loading Station, but with both long sides curbed. The 
containment slab is 60-ft long with a sump for collection of rainwater and spill/leaks. The sump has an 
automatic submersible pump that pumps back to any of the four tanks via a new underground pipe network. 

The existing West Loading Station is refurbished to add a loading platform and new articulating loading 
arm of similar design to the existing East Loading Station. The only change to the East Loading Station is 
an upgrade to a higher capacity leachate transfer/loading pump. 

A second, accessible tanker unloading station or bay is required at PWTC to allow two tankers to be 
simultaneously unloaded. The unloading station consists of a pull-through concrete containment slab with 
a sump to collect and transfer rainwater or spills into the treatment system and a gravity discharge pipe 
header to allow for emptying the tanker into the main collection sump. To create space for the new 
unloading station, a long retaining wall is demolished, and excavation into a hillside with potentially 
contaminated soil is performed. The retaining wall is re-constructed. The excavated soil requires 
characterization to determine the appropriate disposal pathway, expected to be the ORR landfill.  
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Fig. 17. Alternative 4b: truck route to PWTC. 

Support activities: Piping is required to connect the proposed EMDF storage tanks and load-out pump to 
the new loading station near the existing ModuTanks®1. Additional support activities are required to 
procure two additional tankers, train drivers, and maintain the ORR roadways. Tractors to transport the 
leachate tankers are leased. 

PWTC personnel are required to support a seven-days/week shipping schedule for up to six months per 
year. In addition, a second tanker unloading station or bay is required at PWTC.  

Monitoring and land use controls: ORR remains within the control of DOE indefinitely with existing 
access restrictions and land use controls. No additional monitoring is required over what is required for 
Alternative 3. 

Time frame for implementation: Construction of the additional support structures is concurrent with the 
proposed EMDF construction, with operations planned to begin in mid- to late-2022. 

Uncertainties: Low levels of contamination are present in the soil that must be removed to undertake the 
infrastructure modifications at PWTC. While this soil is expected to be suitable for disposition at the ORR 
landfill, if higher levels of contamination are found, additional worker protection may be needed. In 
addition, more stringent packaging and handling may be necessary for waste disposal at an alternate 
location. The future cost and availability of fuel may be a factor in the execution of this alternative.  

                                                      
1 Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof or its 
contractors or subcontractors. 
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The truck route to PWTC (Fig. 17) may be altered due to safety and security issues, as has occurred recently. 
This change may result in significant inefficiencies and cost increases. 

Documents: No additional documentation is required in addition to the Alternative 4 documents. 

3.3.5 Alternative 4: Treat at Outfall 200 Mercury Treatment Facility 

3.3.5.1 Common Components 

Summary: In Alternative 4, the landfill wastewater is transported by truck or pipeline to the planned, on-
site OF200 MTF at Y-12. Figure 18 illustrates the process flow diagram for this alternative.  

 

Fig. 18. Alternative 4: process flow diagram. 

Background: The proposed OF200 MTF will be an on-site water treatment facility located on the Y-12 
footprint of the ORR. OF200 MTF is currently being designed as an on-site water treatment facility to 
remove mercury from Upper East Fork Poplar Creek (UEFPC) surface water. While not yet in place, this 
treatment facility is being designed as a CERCLA action to reduce the amount of mercury discharged into 
UEFPC.  

CERCLA remedial actions conducted on-site, as defined by 40 CFR 300.5, must comply with the ARARs, 
but not procedural or administrative requirements. The NCP at 40 CFR 300.400(e)(1) defines “on-site” as 
meaning “the areal extent of contamination and all suitable areas in very close proximity to the 
contamination necessary for the implementation of the response action.” CERCLA Sect. 104(d)(4) (as 
discussed further in the preamble to the final NCP, 55 FR 8690) 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 (i.e., manage as “on-site” waste). This approach was proposed 
and agreed to by all signatories to the Federal Facility Agreement for the Oak Ridge Reservation for 
EMWMF, was acknowledged and documented in DOE/OR/01-1791&D3, and was reaffirmed in DOE/OR-
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01-2161&D2. This agreement serves as the basis for designating waste treatment, storage, and disposal 
facilities on the ORR as “on-site” facilities not subject to the CERCLA Off-Site Rule (40 CFR 300.440) 
when accepting wastes from CERCLA on-site response actions.  

Details: The landfill wastewater from EMWMF and the proposed EMDF is pumped to sumps, tanks, and/or 
basins for storage. The average flow rate is 30 gpm, and the peak flow rate is 60 gpm. From storage, the 
water is pumped through a pipeline (Alternative 4a) or to a truck (Alternative 4b) for transport to OF200 
MTF. The landfill wastewater will flow through a flow proportional sampler at which the flow will be 
measured, and samples will be collected for analysis. If storm flow above the design storm rate occurs that 
exceeds the storage capacity, the stormwater is released through a bypass pipeline without active 
management, per Rule 0400-40-05-.07(2)(l), to prevent damage to LWTS and to protect the workers. 
Storage capacity design will be based on a 100-year, 24-hour storm. Water storage is constructed or 
upgraded to be RCRA-compliant.  

OF200 MTF is being designed to remove mercury from UEFPC surface water. While the OF200 MTF 
design may be effective for removal of other COCs in addition to mercury, treatment system performance 
for other contaminants has not been evaluated to date. Therefore, pretreatment is provided for the other key 
COCs. The pretreatment system is equivalent to the LWTS in Alternative 2 and is located at the OF200 
MTF. The proposed OF200 MTF will be capable of treating 3000 gpm of UEFPC surface water (95th 

percentile of the projected UEFPC stream flow) with a goal of treating to an effluent concentration < 51 
ppt mercury. Storage capacity for the landfill wastewater is provided at the EMWMF/proposed EMDF site 
until these waters are transferred to the proposed OF200 MTF. 

A treatability study is performed as part of this alternative to determine whether contaminants other than 
mercury, such as cadmium and radionuclides, are removed by the proposed OF200 MTF. The treatability 
study will evaluate removal of the key COCs requiring treatment. The results of the treatability study will 
be used to develop the criteria to determine whether landfill wastewater can be accepted at OF200 MTF or 
require pre-treatment.  

The Proposed Plan for Water Treatment at Outfall 200 Under the Record of Decision for Phase I Interim 
Source Control Actions in the Upper East Fork Poplar Creek Characterization Area, Oak Ridge, Tennessee 
(DOE/OR/01-2661&D2) describes the water treatment facility planned to reduce the release of mercury 
from OF200 into UEFPC at Y-12. An amendment to the Record of Decision for Phase I Interim Source 
Control Actions in the Upper East Fork Poplar Creek Characterization Area, Oak Ridge, Tennessee 
(DOE/OR/01-1951&D3) has been prepared and is currently being reviewed by the regulatory agencies.  

The OF200 MTF headworks will be constructed near Outfall 200, and the treatment plant will be 
constructed approximately 3000 feet east (Fig. 19).  
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Fig. 19. Proposed location of the Outfall 200 MTF. 
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As described in the Proposed Plan, water flowing from Outfall 200 will be diverted into the inlet channel 
of the headworks through an intake structure grit removal and pump station. Water that has completed the 
grit removal process will be sent to either stormwater storage at the headworks or an equalization tank at 
the treatment plant. OF200 MTF will include the following sequential unit operations: 

• Headworks/intake structure overflow diversion to UEFPC. 

• Grit removal and grit classifier for solid waste separation.  

• Inclined plate clarifiers for solids removal. 

• Multimedia filtration—liquid effluent from the clarifiers will go to multi-media filters for additional 
solids removal prior to discharge of the treated effluent back to UEFPC.  

• Sludge thickening and dewatering—sludge from the clarifiers will go to a sludge thickening tank and 
then to a filter press for dewatering. The resulting filter cake will be sent for disposal, while the filtrate 
will be recycled back into the treatment stream. 

The OF200 MTF process flow diagram is in Fig. 20. 

 

Fig. 20. Proposed Outfall 200 MTF process flow diagram. 

OF200 MTF is only planned to accept the influent from UEFPC. If the OF200 MTF alternative is selected, 
design modifications are required to convey the landfill wastewater to OF200 MTF by either pipeline 
(Alternative 4a) or trucking (Alternative 4b).  
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Operation of the OF200 MTF will continue until mercury source areas at the West End Mercury Area have 
been remediated and mercury levels in discharges from Outfall 200 have declined to levels that no longer 
require treatment, estimated at 30 years.  

Support activities: Landfill wastewater is transferred to OF200 MTF by either pipeline (Alternative 4a) or 
truck (Alternative 4b). Support activities are needed to construct additional loading and unloading stations, 
connect to utilities, and provide connection between the alarm systems and emergency transponders for 
high-level alarms and similar alerts. The additional 60 gpm of wastewater will not be expected to require 
any additional trained and qualified chemical operators over what is already estimated (DOE/OR/01-
2599&D2). Pre-treatment will be needed to enhance the treatment effectiveness and/or minimize impacts 
to the OF200 facility operations. Pretreatment is expected to increase the operating costs for this facility.  

The predominant solid waste streams generated by the proposed OF200 MTF treatment operations are 
estimated to include grit material from the grit removal system (estimated at 1,300,000 lb/year), filter cake 
from the filter press (estimated at 440,000 lb/year), and spent media from the multi-media filters (estimated 
at 44,000 lb/year) (DOE/OR/01-2660&D3, Focused Feasibility Study for Supplemental Mercury 
Abatement Actions Under the Record of Decision for Phase I Interim Source Control Actions in the Upper 
East Fork Poplar Creek Characterization Area, Oak Ridge, Tennessee). All wastes will be sent for 
appropriate on-site or off-site disposal as sanitary/industrial waste, RCRA-regulated hazardous waste, low-
level radioactive waste, or mixed waste, as suitable (DOE/OR/01-2599&D2, Remedial Design Work Plan 
for the Outfall 200 Mercury Treatment Facility at the Y-12 National Security Complex, Oak Ridge, 
Tennessee). 

Monitoring and land use controls: EMWMF, the proposed EMDF, and OF200 MTF are expected to 
remain within the control of DOE indefinitely with existing access restrictions and land use controls.  

Time frame for implementation: The current schedule for the proposed OF200 MTF is for construction 
to start in 2017, with the treatment system expected to be operational in 2022. This time frame will result 
in the ability to treat the proposed EMDF landfill wastewater when this begins to be generated in mid- to 
late-2022. However, OF200 MTF will not be available to treat EMWMF landfill wastewater until 2022. 

Uncertainties: There is uncertainty in the future concentrations of the key COCs in landfill wastewater 
over time because of the different contaminants at ETTP, ORNL, and Y-12; the variability in waste lots 
and associated contaminants over time; the presence of unexpected contaminants; and the mobility of the 
disposed contaminants. As shown in Appendix C, at times in the past, specific contaminants have required 
treatment for a short time, but do not currently require treatment. It is expected that this situation will 
continue in the future so that the contaminants requiring treatment will vary over time and for varying 
periods. There also is uncertainty in the flow rate due to rainfall variation, the number of open disposal 
cells, and the number of closed cells.  

OF200 MTF is being designed to treat mercury in UEFPC surface water. While other waters may be 
effectively treated and other contaminants potentially may be removed, no evaluation has been conducted 
to determine if additional contaminant removal will be successful. Therefore, pre-treatment for the key 
COCs other than mercury are included in this alternative. Treatability studies will be conducted for this 
alternative to determine effectiveness at removing additional EMWMF/proposed EMDF contaminants.  

OF200 MTF is currently in design and planned to be operational in 2022. If landfill wastewater requires 
treatment during this time frame, an alternative treatment system will be necessary. In addition, delays in 
completion of OF200 MTF will increase the potential that an alternative treatment system will be required 
prior to availability of OF200 MTF. 
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Operation of the OF200 MTF will continue until mercury source areas at the West End Mercury Area have 
been remediated and mercury levels in discharges from Outfall 200 have declined to levels that no longer 
require treatment, estimated at 30 years. This duration may be incompatible with the time needed to treat 
landfill wastewater. 

Documents: To implement this alternative, the remedial investigation/feasibility study, proposed plan, and 
record of decision for the proposed EMDF have to be completed, and the proposed OF200 MTF CERCLA 
documents must be revised and approved to include the proposed EMDF/EMWMF landfill wastewater as 
a treatment stream. A remedial action work plan/remedial design report will be completed that include the 
specific design for conveyance support. A completion report will be required to document the as-built 
conditions. EMWMF record of decision and implementing documents, including the sampling and analysis 
plan (UCOR-4156), may have to be revised. The division of scope between EMWMF, the proposed EMDF, 
and OF200 MTF CERCLA documents will have to be determined. 

3.3.5.2 Alternative 4a: Pipeline transport to Outfall 200 MTF 

Summary: A pipeline is constructed to transport landfill wastewater from EMWMF/proposed EMDF to 
OF200 MTF. This pipeline consists of welded HDPE piping and follows existing disturbed areas, such as 
Haul Road, where possible.  

Details: Approximately 4400 feet of pressurized pipe is installed between the EMWMF/proposed EMDF 
site and OF200 MTF. The pipeline is 4-in. (SDR 11) HDPE pipe with a single lift station and leak detection 
sensors. This primary pipe is contained within a secondary HDPE pipe with leak detection sensors. The 
leak detection sensors are electronic low-point leak detection stations set approximately 2000 feet apart that 
communicate wirelessly to a main receiver.  

For ease of installation, the pipeline route follows Haul Road and Bear Creek Road as much as possible 
(Fig. 21).  

 

Fig. 21. Alternative 4a: route of pipeline to Outfall 200 MTF. 

No additional storage is included in this alternative, but additional storage is required for the proposed 
EMDF construction.  
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The pipeline is pressurized with a pump station located near the EMWMF contact water storage tanks and 
ponds. A pressurized system eliminates the need for large, deep excavations required for a gravity flow 
system over the varying terrain. Locating the pump station at the beginning of the pipeline near the 
EMWMF contact water storage areas and making the entire system pressure driven allows for more 
flexibility when installing the pipe. Minimizing the working footprint along Haul Road lessens the impact 
to hauling operations, including the Uranium Processing Facility construction traffic.  

No bridges are crossed, but North Tributary-2 and North Tributary-3 are crossed. For tributary crossings, 
the pipeline is buried next to or in the shoulder of Haul Road, while still maintaining the required burial 
depth when crossing culverts.  

Support activities: Additional utility support is required at Y-12 to ensure utilities and structures are 
identified, moved, or protected during construction activities. Electrical power is required to the pump 
stations. Leak detection alarms are required, along with telemetry to alert operators of potential leaks. 
Additional storage is required for the landfill wastewater at the EMWMF/proposed EMDF site to retain the 
design stormwater and to provide a consistent flow of water for the pipeline.  

Monitoring and land use controls: EMWMF, the proposed EMDF, and OF200 MTF are expected to 
remain within the control of DOE indefinitely with existing access restrictions and land use controls.  

Additional monitoring of the pipeline is performed to verify operating conditions.  

Time frame for implementation: Construction of the pipeline is concurrent with the proposed EMDF 
construction, with operations planned to begin in mid- to late-2022. 

Uncertainties: The following uncertainties are associated with the pipeline:  

• Potential route deviations within Y-12 because of ecological concerns, structures, utilities, or similar 
items that cannot be moved or avoided. 

• Slower construction rate than planned within Y-12 because of potential conflicts with the existing 
infrastructure. 

• Slower construction rate within Y-12 due to the increased security requirements. 

• Additional lift stations may be required if the lift station cannot be placed as planned. 

Documents: An environmental survey of the pipeline route is required.  

3.3.5.3 Alternative 4b. Truck transport to OF200 MTF 

Summary: The landfill wastewater is trucked to OF200 MTF using the existing fleet of government-
furnished, 5000-gal capacity tanker trailers and tractors, plus an additional two tankers. The route is along 
Haul Road to Bear Creek Road (Fig. 22). Similar to Alternative 4a, the tankers discharge to a holding tank.  
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Fig. 22. Alternative 4b: truck route to Outfall 200 MTF. 

Details: The existing 5000-gal capacity tanker trucks typically haul 4500 gal per load. For the higher 
precipitation season of approximately three months, trucks haul landfill wastewater seven days per week 
during a regular day shift. During the remaining nine months of the year, trucks haul landfill wastewater 
four days per week, day shift only, as is the current practice.  

Two efficient loading stations are required to process up to 20 shipments per 10-hour shift. A new loading 
station is required at the EMWMF contact water tanks (the four ModuTanks®) to ship the EMWMF contact 
water. The existing 4-in. Wacker portable pumps are used to transfer the contact water to the loading station. 
Hook-ups exist for the hose connection of a portable pump to each ModuTank®, and hoses are used to 
connect the pump discharge to the loading arm pipe at the new station. 

The new station includes a pull-through spill containment slab similar to that at the current West Loading 
Station, but with both long sides curbed. The containment slab will be 60-ft long with a sump for collection 
of rainwater and spill/leaks. The sump has an automatic submersible pump that pumps back to any of the 
four ModuTanks® via new 2-in. underground pipe network. 

The existing West Loading Station is refurbished to add a SafeRack® loading platform and new articulating 
loading arm of similar design to the existing East Loading Station. The only change to the East Loading 
Station is an upgrade to a higher capacity leachate transfer/loading pump. 

No new landfill wastewater storage is required at OF200 MTF. Landfill wastewater storage is maintained 
at the EMWMF/proposed EMDF location due to the proximity to OF200 MTF.  

Support activities: Piping is required to connect the proposed EMDF storage tanks and load-out pump to 
the new loading station. Additional support activities are required to procure an additional tanker, train 
drivers, and maintain the ORR roadways.  

Additional landfill wastewater storage is required at the EMWMF/proposed EMDF location to provide a 
consistent flow of water for the trucking operation. Operations staff provides sufficient workers to ship 
from two stations at the same time.  

Monitoring and land use controls: EMWMF, the proposed EMDF, and OF200 MTF are expected to 
remain within the control of DOE indefinitely with existing access restrictions and land use controls. No 
additional monitoring is required over what is required for Alternative 4. 
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Time frame for implementation: Construction of the additional support structures is concurrent with the 
proposed EMDF construction, with operations planned to begin in mid- to late-2022. 

Uncertainties: The space for additional tanker unloading stations is limited and soil may have low levels 
of contamination that must be removed prior to construction. The future cost and availability of fuel may 
be a factor in the execution of this alternative.  

The schedule impacts caused by entering and exiting the Y-12 security portal are not determined, but have 
been significant in the past.  

The truck route to OF200 MTF (Fig. 19) may be altered due to safety and security issues. This change may 
result in significant inefficiencies and cost increases. 

Documents: No additional documentation is required in addition to the Alternative 4 documents.  
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4. ANALYSIS OF ALTERNATIVES 

4.1 INTRODUCTION 

This chapter presents the detailed analyses of the alternatives for the management of landfill wastewater 
generated from EMWMF and the proposed EMDF. The analysis of alternatives provides the basis for 
subsequently recommending an alternative in the EMDF proposed plan and modifying the EMWMF record 
of decision. Section 4.2 describes the evaluation criteria, Sect. 4.3 is an in-depth analysis for each alternative 
that provides the basis of alternative selection, and Sect. 4.4 is a comparative analysis of the alternatives. 

4.2 EVALUATION CRITERIA 

CERCLA, Section 121, as amended, specifies statutory requirements for remedial actions. These 
requirements include protection of human health and the environment, compliance with ARARs, a 
preference for permanent solutions that incorporate treatment as a principal element to the maximum extent 
practicable, and cost effectiveness. To assess whether alternatives meet these requirements, the following 
nine criteria (EPA/540/G-89/004) are identified in the NCP (40 CFR 300.430) that must be evaluated for 
each alternative [Section 300.430(e)(9)(iii)].  

• Threshold Criteria 

— Overall Protection of Human Health and the Environment 
— Compliance with ARARs 

• Balancing Criteria 

— Long-Term Effectiveness and Permanence 
— Reduction of Toxicity, Mobility, or Volume Through Treatment 
— Short-Term Effectiveness 
— Implementability 
— Cost 

• Modifying Criteria 

— State Acceptance 
— Community Acceptance 

The first two criteria are the threshold criteria that relate directly to statutory findings that must be 
documented in the record of decision. The next five criteria, the primary balancing criteria, address the 
performance of the alternative and verify that the alternative is realistic. The last two modifying criteria are 
not addressed in the current analyses because they rely on stakeholder participation and feedback on the 
recommended alternative. 

In addition to these evaluation criteria prescribed under CERCLA, DOE policy directs that the substantive 
elements of analysis required under the National Environmental Policy Act (NEPA) be incorporated into 
CERCLA decision documents (DOE 1994, Secretarial Policy Statement on National Environmental Policy 
Act). Elements common to both CERCLA and NEPA include protectiveness, compliance with ARARs, 
long-term effectiveness and permanence, short-term effectiveness, and cost. Additional NEPA values that 
are not specifically included in the CERCLA criteria include socioeconomic impacts, environmental justice, 
irreversible and irretrievable commitment of resources, and cumulative impacts. 
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Additionally, current EPA policy (EPA/542-R-12-002, Methodology for Understanding and Reducing a 
Project’s Environmental Footprint) is to incorporate sustainability principles into the remedial decision-
making process by considering all environmental effects of remedy implementation and incorporating 
options to maximize net environmental benefit of cleanup actions. The processes used for remediation also 
use a lot of water and energy and can create problems with emissions to air and water. To limit such 
collateral damage from remediation, EPA is adopting and promoting greener remediation practices. The 
core elements to be considered are energy requirements for treatment technologies, air emissions, water 
requirements and impacts, land and ecosystem impacts, material consumption and waste generation, and 
long-term stewardship. 

Because both the landfill wastewater flow and potential COCs are expected to be variable over time, the 
adaptability of each alternative to address these uncertainties is included in the implementability criterion.  

Below are summaries of the factors that comprise the nine CERCLA criteria and a brief discussion on the 
integration of NEPA and green remediation with the CERCLA analysis. 

• Criterion 1: Overall Protection of Human Health and the Environment. This evaluation criterion 
assesses whether the alternative achieves and maintains adequate protection of human health and the 
environment in accordance with the remedial action objectives. Because the scope of this criterion is 
broad, it also reflects the discussions of the subsequent criteria, including long-term effectiveness and 
permanence and short-term effectiveness. This criterion evaluates how site risks associated with each 
exposure pathway will be eliminated, reduced, or mitigated through treatment, engineering controls, or 
land use controls. This criterion also evaluates impacts to the site environment resulting from the action 
itself.  

• Criterion 2: Compliance with ARARs. This evaluation criterion addresses compliance with 
promulgated federal and state environmental requirements that are legally applicable or relevant and 
appropriate. If an alternative cannot meet a requirement, a waiver under CERCLA might be appropriate 
and a basis for justifying the waiver is presented. ARARs consist of two sets of requirements—those that 
are applicable and those that are relevant and appropriate. If there are no standards that address the 
proposed action or COCs, nonpromulgated advisories, criteria, or guidance developed by EPA, other 
federal agencies, or states may be designated as TBC guidance.  

The ARARs for this FFS that may be added to the Record of Decision for the Disposal of Oak Ridge 
Reservation Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste, 
Oak Ridge, Tennessee are in Appendix D. Those ARARs required for the proposed EMDF will be 
included in the Remedial Investigation/Feasibility Study for Comprehensive Environmental Response, 
Compensation, and Liability Act Oak Ridge Reservation Waste Disposal, Oak Ridge, Tennessee and 
subsequent CERCLA decision documents. 

• Criterion 3: Long-Term Effectiveness and Permanence. This evaluation criterion evaluates the 
extent to which an alternative achieves an overall reduction in risk to human health and the environment 
after the remedial action objectives are met. The criterion also considers the degree to which the 
alternative provides sufficient long-term controls and reliability to prevent exposures that exceed 
protective levels for human and environmental receptors. The principal factors addressed by this 
criterion include the magnitude of residual risk, the adequacy and reliability of controls to address such 
risk, and the uncertainties associated with these factors. This criterion also evaluates the potential long-
term environmental effects of the alternative. The evaluation of adequacy and reliability of controls 
assesses the effectiveness of any treatment, containment, or land use controls that are part of the 
alternative. Factors considered include performance characteristics, maintenance requirements, and 
expected durability. Information and data from past performance and similar technology applications 
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may be appropriately incorporated into the evaluation. Land use controls are considered if they 
potentially improve the effectiveness of engineering controls. 

• Criterion 4: Reduction of Toxicity, Mobility, or Volume Through Treatment. This evaluation 
criterion reflects the statutory preference that remedial alternatives contain a principal component that 
substantially reduces toxicity, mobility, or volume of hazardous substances through treatment. The 
evaluation of alternatives against this criterion considers the extent to which alternative technologies 
can effectively and permanently fix, transform, immobilize, or reduce the volume of contaminants. 

• Criterion 5: Short-Term Effectiveness. This evaluation criterion addresses the effects on human 
health and the environment posed by the construction and implementation of the alternative. Both the 
potential impacts and associated mitigative measures are examined for protectiveness of the 
community, remediation workers, and environmental receptors during remedial activities. Potential 
short-term risks to the public include inhalation of contaminants that might be released during 
construction and implementation of the alternative. Potential short-term risks to workers include direct 
contact and exposure during construction, waste handling, and transportation; physical injury or death 
during construction and transportation activities; and airborne contamination during soil removal. 
Alternative analyses also include a description of mitigative measures, such as engineering and land 
use controls, expected to minimize potential risks to the public and workers. This criterion also 
evaluates impacts on environmental media and potentially sensitive resources. Short-term 
environmental effects and mitigation measures are qualitatively assessed. 

• Criterion 6: Implementability. This evaluation criterion examines the technical and administrative 
factors affecting implementation of an alternative and considers the availability of services and 
materials required during implementation. Technical factors to be assessed include the ease and 
reliability of construction and operations, the prospects for implementing any needed future actions, 
and the adequacy of monitoring systems to detect failures. Administrative factors include permitting 
and coordination requirements between the lead agency (DOE) and regulatory agencies (EPA and 
TDEC). Service and material considerations include treatment, storage, or disposal capacities; 
equipment and operator availability; and applicability or development requirements for prospective 
technologies.  

Technical feasibility considers the performance history of the technologies in direct applications or the 
expected performance for similar applications. Also addressed are uncertainties associated with 
construction, operation, and performance monitoring.  

The evaluation of administrative feasibility addresses actions required to coordinate with regulatory 
agencies in establishing the framework for compliance with substantive technical requirements. The 
NCP requires that the evaluation of the relative administrative feasibility of each alternative include 
“…activities needed to coordinate with other offices and agencies and the ability and time required to 
obtain any necessary approvals and permits from other agencies (for off-site actions). CERCLA, 
Sect. 121(e), stipulates that no federal, state, or local permit shall be required for the portion of any 
removal or remedial action conducted entirely on site.” An action must satisfy the substantive 
requirements of any permits that would otherwise be required. The availability of services and materials 
is addressed by analyzing the material components of the proposed technologies and then determining 
the locations and quantities of those materials. Process operations are reviewed to identify any special 
services, operator skills, or training needed for ready implementation of the process.  

There is uncertainty in the future concentrations of the key COCs in landfill wastewater over time 
because of the different contaminants at ETTP, ORNL, and Y-12; the variability in waste lots and 
associated contaminants over time; the presence of unexpected contaminants; and the mobility of the 
disposed contaminants. As shown in Appendix C, at times in the past, specific contaminants have 
required treatment for a short time, but do not currently require treatment. This situation is expected to 
occur in the future with contaminants requiring treatment that will vary over time and for varying 
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periods. There also is uncertainty in the flow rate due to rainfall variation, the number of open disposal 
cells, and the number of closed cells (such as under enhanced operational cover). Therefore, a key factor 
in evaluating the alternatives is the ability to adapt to changes in key COCs, concentrations, and flow 
rate. 

• Criterion 7: Cost. A cost estimate is included for each alternative. The estimate is based on feasibility-
level scoping and is intended to facilitate evaluation of the alternative. The estimate has an expected 
accuracy of +50 to -30 percent for the scope of action. All estimates have been escalated using DOE-
approved annual rates and a schedule for the various activities based on similar project experience. 
Typical cost estimating contingencies are not included in the estimate.  

The cost estimate is divided into capital and O&M costs. Capital costs are defined as those expenditures 
required to initiate and install an alternative. These are short-term costs and exclude costs required to 
maintain the action throughout the project’s lifetime. O&M costs are long-term costs required to 
maintain the action throughout the project’s lifetime. These costs occur after construction and 
installation are completed. 

Appendix H contains additional information on the cost estimates and the major assumptions used to 
develop those estimates. 

• Criterion 8: State Acceptance. State acceptance of alternatives will be evaluated in the proposed plan 
issued for public comment. Therefore, this criterion is not necessary for this FFS. 

• Criterion 9: Community Acceptance. Community acceptance of alternatives will be evaluated when 
the proposed plan is issued for public comment. Therefore, this criterion is not necessary for this FFS. 

• NEPA Considerations. DOE policy (DOE 1994) directs that the substantive elements of analysis 
required under NEPA be incorporated into CERCLA decision documents. This process provides 
decision makers with a wider range of environmental and social concerns than those specifically 
delineated under CERCLA. The CERCLA evaluation criteria are directly applicable to the 
consideration of environmental and social impacts, as listed below: 

— Compliance with ARARs addresses the NEPA requirement for consideration of applicable laws 
and guidelines, including cultural and historical resources 

— Long-term effectiveness and permanence addresses the NEPA requirement for consideration of 
long-term impacts on human health and the environment, including emissions to air and water 

— Short-term effectiveness addresses the NEPA requirement for consideration of short-term impacts 
on human health and the environment, noise, air, transportation, and short-term emissions to air 
and water 

— Cost is a consideration under both NEPA and CERCLA 

Other NEPA values not normally considered in a CERCLA FFS include the following: 

• Aesthetic effects 
• Socioeconomic impacts 
• Environmental justice 
• Irreversible and irretrievable commitments of resources 
• Cumulative impacts 

These values are not key differentiators among the alternatives, except for the irreversible and irretrievable 
commitments of resources. 
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• Green remediation considerations. EPA policy (EPA/542-R-12-002; EPA/542-R-08-002, Green 
Remediation: Incorporating Sustainable Environmental Practices into Remediation of Contaminated 
Sites) is to incorporate sustainability principles into the remedial decision-making process. The 
CERCLA evaluation criteria are directly applicable to the following core elements, as listed below: 

— Overall protection of human health and the environment addresses the core element of land and 
ecosystem impacts. 

— Implementability addresses the core element of long-term stewardship by evaluating the impacts 
of the alternatives on operations and maintenance. Implementability also addresses the core 
element of air emissions in the evaluation of the trucking option. 

— Compliance with ARARs addresses the core element of water impacts by evaluating compliance 
with AWQC. 

— The discussion of process options (Sect. 3.2) already addresses water requirements in terms of 
reusing water. 

The core values not normally considered in a CERCLA feasibility study are the following: 

• Energy required 
• Material consumption and waste generation 

These are similar to the irreversible and irretrievable commitment of resources discussed above with the 
NEPA values, so another criterion against which each alternative is evaluated is the irreversible and 
irretrievable commitment of resources. 

4.3 INDIVIDUAL ANALYSIS OF ALTERNATIVES 

4.3.1 Alternative 1: No Action 

Evaluation of the No Action alternative is required under CERCLA [40 CFR 300.430(e)(6)] to provide a 
baseline for comparison with the action alternatives. Under the No Action alternative, the proposed EMDF 
is not built. Current operations continue at EMWMF. Landfill wastewater is discharged to Bear Creek or 
trucked to PWTC at ORNL. The landfill wastewater will not be expected to meet the current discharge 
limits at all times. No implementation is required and there are no additional costs associated with this 
alternative. 

Overall Protection of Human Health and the Environment (Alternative 1) 

The No Action alternative will not be protective of human health and the environment, will not meet the 
remedial action objective to meet current discharge limits for the key COCs to protect surface water for 
designated uses, and will not be effective. No action will be taken to attain AWQC in surface water, and 
contaminant releases in excess of current discharge limits are possible.  

Compliance with ARARs (Alternative 1) 

Compliance with ARARs applies only to actions taken under CERCLA authority. Since the No Action 
alternative includes no response actions to manage landfill wastewater, there are no ARARs associated with 
this alternative. 
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Long-Term Effectiveness and Permanence (1) 

The No Action alternative will not be effective in the long-term and is unacceptable since no remedial 
action will be taken to mitigate contaminant releases from the landfill wastewater. Contaminant releases to 
surface water and groundwater will continue.  

Reduction of Toxicity, Mobility, or Volume through Treatment (Alternative 1) 

Implementation of the No Action alternative will not meet the CERCLA preference for treatment to reduce 
toxicity, mobility, or volume of contaminants. 

Short-Term Effectiveness (Alternative 1) 

Since the No Action alternative involves no construction, there will be no short-term risks to workers or the 
community and no short-term environmental impacts. 

Implementability (Alternative 1) 

No implementation activities will be required for the No Action alternative. Therefore, this alternative is 
inherently implementable. However, it may be difficult to obtain acceptance from the regulators and the 
public. Since no action is being taken to manage the discharge of landfill wastewater, the No Action 
alternative does not address fluctuating flows and varying COCs.  

Cost (Alternative 1) 

Capital Cost. There is no capital cost for Alternative 1.  

O&M Cost. There is no incremental annual O&M cost for Alternative 1.  

Present Worth. The present worth of Alternative 1 is zero.  

The basis for the cost estimate is in Appendix I. 

The No Action alternative can result in fines under the Clean Water Act if AWQC are not maintained. 

Irretrievable Commitment of Resources (Alternative 1) 

There will be no additional commitment of resources under the No Action alternative. However, the release 
of contaminants will continue to degrade the water quality of Bear Creek. 

4.3.2 Alternative 2: Managed Discharge/Treat 

In Alternative 2, landfill wastewater initially is discharged to Bear Creek in accordance with current 
discharge limits and subsequently is treated at LWTS, located at the proposed, adjacent EMDF site, prior 
to discharge to Bear Creek in accordance with revised discharge limits. If the proposed EMDF is not 
constructed adjacent to EMWMF, LWTS will be constructed at EMDF, and EMWMF landfill wastewater 
will be transported by truck or pipeline to LWTS. 

Overall Protection of Human Health and the Environment (Alternative 2) 

Protection of Human Health and the Environment. This alternative will be protective of human health 
and the environment because landfill wastewater will meet discharge limits prior to discharge. The 
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discharge limits for both managed discharge and treatment were developed considering the anti-degradation 
requirements (Appendix K). Since discharge limits will be met prior to discharge, Bear Creek will not be 
further degraded. 

Treatment technologies for removal of the key COCs are best available technology, well demonstrated, 
reliable, effective, readily available, and easily implemented. If the landfill wastewater composition 
changes and additional contaminants must be addressed, LWTS can be modified easily, due to its modular 
design, to include the necessary unit operations. Sampling treatment system influent and effluent verifies 
performance and identifies changes in the characteristics of the landfill wastewater.  

The contingent pipeline or trucking to transport landfill wastewater from EMWMF to the proposed EMDF 
at the West Bear Creek location is protective of human health and the environment. The pipeline is an 
engineered system with secondary containment, instrumentation, controls, and leak detection capability. 
The utilization of pipelines is a well-established technology with standards codes and specifications for 
designing, constructing, and testing a pipeline system. As with any pipeline, there will be inherent minor 
risk associated with pipeline failure from a manmade event or natural phenomena, e.g., fire, earthquake, 
freeze damage. Environmental surveys are required prior to construction to evaluate impacts to wetlands 
and rare and endangered species. Trucking has been practiced for EMWMF landfill wastewater for many 
years without incident 

Effectiveness. This alternative will be effective for the discharge of landfill wastewater because the 
concentrations of the key COCs will meet discharge limits prior to discharge. The discharge limits for both 
managed discharge and treatment were developed considering the anti-degradation requirements. Since 
discharge limits will be met prior to discharge, Bear Creek will not be further degraded. Treatment 
technologies for removal of key COCs are best available technology, well demonstrated, reliable, effective, 
readily available, and easily implemented. If the landfill wastewater composition changes and additional 
contaminants must be addressed, LWTS can be modified easily to include the necessary unit operations. 

Impacts to Site Environment. Alternative 2 has minimal impact to the site environment. Managed 
Discharge will have no impact to the site environment because there will be no new construction. Existing 
facilities and equipment will be used, and no upgrade will be necessary. Even though LWTS will be 
constructed at the proposed EMDF, the site previously has been impacted by waste disposal operations, and 
site preparation will require only minor excavation. If the proposed EMDF is constructed at the West Bear 
Creek location, then there will be some impact to the site environment by developing an area for waste 
disposal that has been designated for unrestricted use and the construction of the pipeline.  

Compliance with ARARs (Alternative 2) 

Compliance with ARARs. Alternative 2 will comply with all chemical-specific, location-specific, and 
action-specific ARARs. Key COCs concentrations will meet discharge limits prior to discharge. Treatment 
technologies for removal of the key COCs are best available technology, well demonstrated, reliable, 
readily available, and easily implemented. Sampling treatment system effluent verifies performance and 
identifies changes in the characteristics of landfill wastewater. If landfill wastewater composition changes 
and additional contaminants must be addressed, LWTS can be modified easily, due to its modular design, 
to include the necessary unit operations. Anti-degradation will be met because discharge limits were 
developed considering anti-degradation, the discharge limits will be met prior to discharge, the treatment 
is best available technology, and periodic toxicity testing will be performed. 

ARAR Waivers. No ARAR waivers are required. 
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Long-Term Effectiveness and Permanence (Alternative 2) 

Effectiveness. Alternative 2 will be effective for the long-term. Landfill wastewater will meet discharge 
limits prior to discharge. LWTS will provide processing equipment with a design life that matches the 
anticipated landfill operations schedule with continued post-closure operations until landfill wastewater no 
longer requires treatment or is no longer generated. Since treatment technologies for removal of the key 
COCs are best available technology, well demonstrated, reliable, effective, readily available, and easily 
implemented, LWTS can be maintained, and components can be replaced with normal procedures. 
Sampling LWTS influent and effluent will verify performance and identify changes in the characteristics 
of the landfill wastewater. If landfill wastewater composition changes, and additional contaminants must 
be addressed, LWTS can be modified easily, due to its modular design, to include the necessary unit 
operations.  

Permanence. The EMWMF and proposed EMDF sites are expected to remain within the control of DOE 
indefinitely with existing access restrictions and land use controls. There is uncertainty associated with the 
quality of the landfill wastewater in the future, as remediation continues at ORNL and Y-12 with different 
COCs and as contaminants continue to leach in unpredictable concentrations. Since treatment technologies 
for removal of the key COCs are best available technology, well demonstrated, reliable, effective, readily 
available, and easily implemented, LWTS can be maintained, and components can be replaced with normal 
procedures. Sampling LWTS influent and effluent will verify performance and identify changes in the 
characteristics of the landfill wastewater. If landfill wastewater composition changes, and additional 
contaminants must be addressed, LWTS can be modified easily, due to its modular design, to include the 
necessary unit operations.  

Reduction of Toxicity, Mobility, or Volume Through Treatment (Alternative 2) 

Alternative 2 will meet the CERCLA preference for treatment to reduce toxicity, mobility, or volume of 
contaminants. LWTS will reduce the concentrations of key COCs to acceptable levels through treatment of 
landfill wastewater prior to discharge to Bear Creek, if needed.  

Short-Term Effectiveness (Alternative 2) 

Since Managed Discharge involves no construction, there will be no short-term risk to workers, the 
community, and the environment. The treatment of landfill wastewater will require construction activities 
with the associated risk of industrial accidents. DOE safety policies, procedures, and worker training reduce 
the potential for and mitigate the consequences of such incidents. This alternative will have minimal short-
term impacts to the surrounding community and the environment. 

The operation of LWTS will have minimal short-term impacts to remediation workers, the surrounding 
community, and the environment.  

Implementability (Alternative 2) 

Technical Feasibility. Alternative 2 will be technically feasible and simple to implement. For Managed 
Discharge, existing facilities and equipment will be used and no upgrade will be necessary. LWTS will be 
technically easy to implement because the treatment technologies for removal of the key COCs are well 
demonstrated, reliable, effective, readily available, and easy to construct using standard equipment and 
techniques. DOE has implemented similar projects at ORNL, Y-12, and ETTP and has access to 
experienced engineering and project management resources for landfill wastewater treatment projects. 
LWTS will be designed for ease of expansion if additional COCs are encountered. The time required to 
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respond to additional COCs will be minimized through monitoring of landfill wastewater and through 
contingency planning that includes evaluation of waste planned for disposal 

Administrative Feasibility. Alternative 2 will be administratively easy to implement. The remedial 
investigation/feasibility study, proposed plan, and record of decision for the proposed EMDF will have to 
be approved. A remedial action work plan/remedial design report that include the specific LWTS design 
and a completion document that contains the as-built conditions will be required. The EMWMF record of 
decision and implementing documents will be revised to include appropriate ARARs for the discharge of 
landfill wastewater into Bear Creek. All of these documents are conventional CERCLA documents for 
which DOE has extensive experience. A compliance schedule will be developed in accordance with the 
Federal Facility Agreement for the Oak Ridge Reservation. 

Availability of Services and Materials. The services and materials for Alternative 2 are readily available. 
The treatment technologies for removal of key COCs are well demonstrated, reliable, effective, readily 
available, and easy to construct using standard equipment and techniques. DOE has implemented similar 
projects at ORNL, Y-12, and ETTP and has access to experienced engineering and project management 
resources for landfill wastewater treatment projects. Construction of LWTS will use conventional 
construction techniques.  

Adaptability. Alternative 2 is adaptable. LWTS will be designed to quickly implement different treatment 
units, if required by changes in COCs above or below discharge limits or due to long-term changes in flow 
rates. If higher flow rates are continuous, then the treatment system will be easily expanded. Lower flow 
rates normally will be treated in batches, requiring no changes to the treatment system. If lower flow rates 
are continuous, then the treatment system will be easily reduced in size.  

Cost (Alternative 2) 

Capital Cost. The capital cost is approximately $14 million.  

O&M Cost. The annual O&M cost for Alternative 2 is estimated at approximately $1.5 million during 
operation and closure and approximately $0.3 million during post-closure. Offsetting this annual O&M cost 
is the current annual cost of approximately $500,000 to transport EMWMF leachate to PWTC for treatment.  

Present Worth. The present worth of Alternative 2 is estimated at approximately $48 million.  

The basis for the cost estimate is in Appendix I. 

Irretrievable Commitment of Resources (Alternative 2) 

In Alternative 2, there will be minimal irretrievable commitment of resources. LWTS will be small, so the 
energy requirements are not excessive. The footprint of LWTS is in an area already dedicated to waste 
management, so there will be minimal environmental impacts.  

4.3.3 Alternative 3: Treat at PWTC 

In Alternative 3, the landfill wastewater will be transferred by truck or pipeline to the on-site PWTC at 
ORNL for treatment prior to discharge into White Oak Creek. Since PWTC is at the end of its design life, 
an extension of the design life is planned. This extension does not include EMWMF/proposed EMDF 
landfill wastewater. Also, PWTC currently cannot accept mercury, and the radiological treatment processes 
are limited. Therefore, the lifetime extension and pretreatment are necessary for the long-term viability of 
Alternative 3. 
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Overall Protection of Human Health and the Environment (Alternative 3) 

Protection of Human Health and the Environment. Alternative 3 is protective of human health and the 
environment because the remedial action objective for landfill wastewater from EMWMF and the proposed 
EMDF will be met by treatment at PWTC prior to discharge to White Oak Creek. The treatment 
technologies used at PWTC and at the pretreatment facility are effective for the landfill wastewater. 
Sampling the landfill wastewater prior to shipping to PWTC will verify compliance with WAC and identify 
changes in the characteristics of the landfill wastewater. The need to extend the lifecycle of PWTC and to 
construct the pretreatment facility will require time to obtain additional funds and to design, construct, and 
deploy the additional processing equipment. If the landfill wastewater is transported by truck to PWTC, 
then there will be risk to the drivers and the public associated with the potential for roadway transport 
incidents.  

The pipeline option is protective of human health and the environment because it will transfer landfill 
wastewater in an engineered system with secondary containment, instrumentation, controls, and leak 
detection capability. The utilization of pipelines is a well-established technology with standards codes and 
specifications for designing, constructing, and testing a pipeline system. As with any pipeline, there will be 
inherent minor risk associated with pipeline failure from a manmade event or natural phenomena, e.g., fire, 
earthquake, freeze damage. Since the pipeline route will follow the existing Haul Road and power line 
easement, there will be minimal additional environmental impacts. Environmental surveys will be required 
prior to construction to evaluate impacts to wetlands and rare and endangered species. 

This alternative will reduce the flow of water into Bear Creek that may be detrimental to aquatic life. On 
rare occasions that storm events necessitate the bypass of untreated landfill wastewater directly into Bear 
Creek, the overall impact to protection of human health and the environment will be minimal because the 
flux of contaminants should be small. 

Effectiveness. The treatment technologies used at PWTC and the pre-treatment facility will be effective 
for the landfill wastewater. Sampling the landfill wastewater prior to transferring to PWTC will verify 
compliance with WAC and identify changes in the characteristics of the landfill wastewater. The extension 
of PWTC design life and pretreatment are necessary for the long-term effectiveness of this alternative. This 
project will require time to obtain additional funds, design, and deploy the new equipment.  

Either transporting the landfill water by truck or transferring by pipeline will be effective for moving landfill 
wastewater to PWTC for treatment. Both methods have some level of inherent risk associated with potential 
spills. 

Truck transportation of landfill wastewater has been performed successfully for over ten years. However, 
due to the increased quantity of landfill wastewater to be transported, there is uncertainty in the availability 
of trucks, the availability of drivers, and the travel time during bad weather. Increased truck transportation 
will also require additional PWTC support for unloading tankers.  

Impacts to Site Environment. Alternative 3 will have minimal impacts to the site environment. Since the 
pipeline route follows the existing Haul Road and power line easement for most of the route, minimal 
additional environmental impacts are anticipated. However, an environmental survey will be required prior 
to construction. This alternative will reduce the flow of water in Bear Creek and may be detrimental to 
aquatic life. On the rare occasions that untreated landfill water bypasses the treatment system and is 
discharged directly into Bear Creek, the overall protection of human health and the environment will be 
minimal. In order to install the additional landfill wastewater offloading stations at PWTC, soil will have 
to be excavated that has low levels of contamination.  
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Compliance with ARARs (Alternative 3) 

Compliance with ARARs. Alternative 3 will comply with all chemical-specific, location-specific, and 
action-specific ARARs. Treatment of landfill wastewater at PWTC and the pretreatment facility is 
compliant with ARARs. The WAC and the NPDES permit will have to be revised. The treatment 
technologies used at PWTC and the pre-treatment facility are effective for the landfill wastewater. Sampling 
landfill wastewater prior to transporting it to PWTC will verify compliance with WAC and identify changes 
in the characteristics of the landfill wastewater. The pipeline will be constructed to appropriate engineering 
standards and will have secondary containment and leak detection capability. 

ARAR Waivers. No ARAR waivers are required. 

Long-Term Effectiveness and Permanence (Alternative 3) 

Effectiveness. Alternative 3 will be effective in the long-term. Treatment of landfill wastewater at PWTC 
will be effective for long-term operation and compliant performance when the design life is extended and 
the pretreatment facility is operational. Sampling landfill wastewater prior to transporting it to PWTC will 
verify compliance with WAC and identify changes in the characteristics of the landfill wastewater due to 
the differing predominant contaminants at ETTP, ORNL, and Y-12. If additional contaminants are 
introduced into the landfill wastewater, PWTC modifications can be performed, as necessary, to meet 
processing needs. Significant PWTC modifications can result in impaired treatment effectiveness and 
performance for the time necessary to provide the required treatment capability. The age of PWTC and the 
time needed to extend its life may have short-term impacts during future construction, but will still be 
effective once completed. 

Transporting the landfill wastewater by tanker truck to PWTC will not be an effective long-term option. 
The utilization of trucks has been practiced successfully for over ten years. However, the expected increase 
and fluctuation in landfill wastewater flow will introduce uncertainty in the availability of trucks and 
drivers, and increase the potential for transport incidents. 

The pipeline will be effective because it will provide an engineered, automated, and well-contained system 
for transferring landfill water to the PWTC. Piping has a long service life and can be designed and installed 
to last well beyond the period of performance for EMWMF and the proposed EMDF.  

Permanence. The EMWMF and proposed EMDF sites and ORNL are expected to remain within the 
control of DOE indefinitely with existing access restrictions and land use controls. The facilities and 
equipment at PWTC are aging, show signs of deterioration, and require an extension of design life. 
Additionally, pretreatment is required for mercury and radionuclides and possibly other COCs. If additional 
contaminants are introduced into the landfill wastewater, PWTC modifications can be performed, as 
necessary, to meet processing needs  

Transporting the landfill wastewater by tanker truck to PWTC will not be an effective long-term option. 
The utilization of trucks has been practiced successfully for over ten years. However, the fluctuation in 
landfill wastewater flow will introduce uncertainty in the availability of trucks and drivers and increase the 
potential for transport incidents. The pipeline will be effective because it will provide an engineered, 
automated, and well-contained system for transferring landfill wastewater to PWTC. Piping has a long 
service life and can be designed and installed to last well beyond the period of performance for EMWMF 
and EMDF.  
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Reduction of Toxicity, Mobility, or Volume Through Treatment (Alternative 3) 

Alternative 3 will reduce the concentrations of key COCs to acceptable levels through treatment of landfill 
wastewater prior to discharge to White Oak Creek.  

Short-Term Effectiveness (Alternative 3) 

The operation of PWTC will have minimal short-term impacts to remediation workers, the surrounding 
community, and the environment. The PWTC currently accepts and processes EMWMF leachate 
effectively and safely. Truck transport is currently used to deliver the leachate to PWTC for treatment and 
is being performed effectively and safely. Construction of the pipeline will have short-term environmental 
impacts, but by following the existing duct bank and power line easement, the impacts are minimized. DOE 
safety policies, procedures, and worker training reduce the potential for and mitigate the consequences of 
such incidents. Alternative 3 will reduce the flow of water in Bear Creek and may be detrimental to aquatic 
life. In order to install the additional landfill wastewater offloading stations at PWTC, soil will have to be 
excavated that has low levels of contamination that will require additional worker protection.  

Implementability (Alternative 3) 

Technical Feasibility. Alternative 3 will be technically feasible and simple to implement. Upgrades at 
PWTC to install the additional landfill water offloading stations are easy to construct, and the slightly 
contaminated soil should be disposed at the ORR landfill. However, implementability during the lifecycle 
extension and construction of pretreatment will be impaired by the need to obtain additional funds, complete 
design activities, and perform construction, while maintaining operational capability for continued landfill 
wastewater processing.  

The construction activities required to extend the lifecycle of PWTC and to install pretreatment to accept 
the landfill wastewater are common, and the additional risk of a construction accident is not significant. 
Operational risk for landfill wastewater treatment is no greater than what is currently experienced during 
PWTC ongoing operations.  

Construction of the pipeline will use conventional construction techniques. However, there is likely to be 
interference from existing underground utilities and potentially contaminated soil that will complicate 
construction of the pipeline. The utilization of trucks has been practiced successfully for over ten years. 
However, the expected fluctuation in landfill wastewater flow will introduce uncertainty in the availability 
of trucks and drivers and increase the potential for transport incidents.  

Administrative Feasibility. Alternative 3 will be administratively easy to implement. The remedial 
investigation/feasibility study, proposed plan, and record of decision for the proposed EMDF will have to 
be approved. A remedial action work plan/remedial design report that include the specific pretreatment 
facility design and a completion document that contains the as-built conditions will be required. The 
EMWMF record of decision and implementation documents will have to be revised. All of these documents 
are conventional CERCLA documents for which DOE has extensive experience. The WAC and NPDES 
permit will have to be revised. If additional contaminants appear in the landfill wastewater in the future, 
then the WAC will require further revision before the new contaminants can be accepted on a permanent 
basis.  

Availability of Services and Materials. Lifetime extension of PWTC and construction of the pretreatment 
system to receive the landfill wastewater and construction of the pipeline will use conventional construction 
techniques. The additional trucks and drivers that will be needed are available, but the varying demand 
complicates access to them. 
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Adaptability. The current PWTC is not readily adaptable to changing flow rates and COCs, but PWTC 
with an extended lifecycle and the pretreatment system should be more adaptable. 

Cost (Alternative 3) 

• Trucking Option (Alternative 3a):  

— Capital Cost. The capital cost of Alternative 3a is estimated at approximately $17 million.  

— O&M Cost. The annual O&M cost of Alternative 3a is estimated at approximately $4 million 
during operation and closure and $0.4 million during post-closure.  

— Present Worth. The present worth of Alternative 3a is estimated at approximately $110 million. 
The basis for the cost estimate is in Appendix I. 

• Pipeline Option (Alternative 3b):  

— Capital Cost. The capital cost of Alternative 3b is estimated at approximately $20 million.  

— O&M Cost. The annual O&M cost of Alternative 3b is estimated at approximately $1.8 million 
during operations and closure and $0.3 million during post-closure.  

— Present Worth. The present worth of Alternative 3b is estimated at approximately $61 million.  

The basis for the cost estimate is in Appendix I. 

Irretrievable Commitment of Resources (Alternative 3) 

In Alternative 3, there will be minimal irretrievable commitment of resources. PWTC is an existing facility, 
and the additional flow is minimal. Therefore, the incremental energy and chemical requirements for 
treatment will be minimal, even following the lifetime extension and construction of the pretreatment 
facility. The route of the pipeline is in an area already used as a haul road and power line easement, so there 
will be minimal environmental impacts. Transporting landfill wastewater by truck will consume more 
energy in fuel than the pipeline option. 

4.3.4 Alternative 4: Treat at Outfall 200 MTF 

In Alternative 4, the landfill wastewater will be transferred by truck or pipeline to the planned, on-site 
treatment facility at Outfall 200 at Y-12 for treatment prior to discharge into UEFPC. Pretreatment of 
landfill wastewater is required for key COCs other than mercury. 

Overall Protection of Human Health and the Environment (Alternative 4) 

Protection of Human Health and the Environment. Alternative 4 will be protective of human health and 
the environment because the remedial action objective for landfill wastewater from EMWMF and the 
proposed EMDF will be met by pre-treatment and treatment at OF200 MTF prior to discharge to UEFPC. 
The treatment technologies planned at OF200 MTF and additional pre-treatment are effective for key 
COCs. Treatment technologies for removal of key COCs are well demonstrated, reliable, effective, readily 
available, and easily implemented. If the landfill wastewater composition changes and additional 
contaminants must be addressed, the pre-treatment system can be modified easily, due to its modular design, 
to include the necessary unit operations. Sampling the landfill wastewater prior to shipping to OF200 MTF 
will verify compatibility with OF200 MTF and pretreatment capability and identify changes in the 
characteristics of the landfill wastewater. If the landfill wastewater becomes contaminated with COCs other 
than key COCs, the adaptability of OF200 MTF and pre-treatment is adequate. Treatment technologies for 
removal of key COCs are well demonstrated, reliable, effective, readily available, and easily implemented. 
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If the landfill water composition changes and additional contaminants must be addressed, the pre-treatment 
system can be modified easily, due to its modular design, to include the necessary unit operations. Until 
treatability studies are performed, the ability to treat other COCs is not known. The pre-treatment facility 
will be constructed and operated at the OF200 MTF site. This alternative will reduce the flow of water into 
Bear Creek that may be detrimental to aquatic life, and at peak, EMDF flow is less than a 5% increase to 
the average flow rate in East Fork Poplar Creek at OF200.  

If the landfill wastewater is transported by truck to OF200 MTF, there will be risk to the drivers and the 
public associated with the potential for roadway transport incidents. Existing tankers are a proven 
technology currently used for EMWMF landfill wastewater transport.  

The pipeline option is protective of human health and the environment because it will transfer landfill 
wastewater in an engineered system with secondary containment, instrumentation, controls, and leak 
detection capability. The utilization of pipelines is a well-established technology with standards, codes, and 
specifications for designing, constructing, and testing a pipeline system. As with any pipeline, there will be 
inherent minor risk associated with pipeline failure from a manmade event or natural phenomena, e.g., fire, 
earthquake, freeze damage. Since the pipeline route will follow the existing Haul Road, there will be 
minimal additional environmental impacts. Environmental surveys will be required prior to construction to 
evaluate impacts to wetlands and rare and endangered species. 

On the rare occasions that storm events necessitate the bypass of untreated landfill wastewater directly into 
Bear Creek, the overall impact to protection of human health and the environment will be minimal because 
Bear Creek will be at high flow conditions. 

Effectiveness. OF200 MTF and pre-treatment will be effective for the landfill wastewater key COCs. 
Treatment technologies for removal of key COCs are well demonstrated, reliable, effective, readily 
available, and easily implemented. If the landfill water composition changes and additional contaminants 
must be addressed, the pre-treatment system can be modified easily, due to its modular design, to include 
the necessary unit operations. Until treatability studies are performed, the ability of OF200 MTF to treat 
other COCs is not known. Sampling the landfill wastewater prior to transferring to OF200 MTF and pre-
treatment will verify compatibility with OF200 MTF and pre-treatment capability and identify changes in 
the characteristics of the landfill wastewater. If the landfill wastewater becomes contaminated with other 
key COCs, the adaptability of OF200 MTF and pre-treatment are adequate.  

Either transporting the landfill wastewater by truck or transferring by pipeline will be effective for moving 
landfill wastewater to OF200 MTF. Both methods have some level of inherent risk associated with potential 
spills. 

The utilization of trucks has been practiced successfully for over ten years. However, due to the increased 
quantity of landfill wastewater to be transported, there is uncertainty in the availability of trucks, the 
availability of drivers, and the travel time during bad weather. 

Impacts to Site Environment. Alternative 4 will have minimal impacts to the site environment. An 
environmental survey will be required prior to construction of the pipeline. This alternative will reduce the 
flow of water in Bear Creek and may be detrimental to aquatic life. On the rare occasions that untreated 
landfill wastewater bypasses the treatment facility and is discharged directly into Bear Creek, the increased 
contaminant mass will be minimal.  
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Compliance with ARARs (Alternative 4) 

Compliance with ARARs. Alternative 4 will comply with all chemical-specific, location-specific, and 
action-specific ARARs. The treatment technologies used at Outfall 200 MTF and pre-treatment are 
effective for the landfill wastewater key COCs. Until the treatability studies are performed, the ability of 
OF200 MTF to treat other COCs is not known. Sampling landfill wastewater prior to transporting it to 
Outfall 200 and pre-treatment will verify compatibility with OF200 MTF and pre-treatment capability and 
identify changes in the characteristics of the landfill wastewater. The pipeline will be constructed to 
appropriate engineering standards and will have secondary containment and leak detection capability. 

ARAR Waivers. No ARAR waivers are required. 

Long-Term Effectiveness and Permanence (Alternative 4) 

Effectiveness. Alternative 4 will be effective in the long-term. Treatment of landfill wastewater at OF200 
MTF and pre-treatment will be effective for long-term operation and compliant performance. Treatment 
technologies for removal of key COCs are well demonstrated, reliable, effective, readily available, and 
easily implemented. If the landfill wastewater composition changes and additional contaminants must be 
addressed, the pre-treatment system can be modified easily, due to its modular design, to include the 
necessary unit operations. Sampling landfill wastewater prior to transporting it to Outfall 200 MTF and pre-
treatment will verify compatibility with OF200 MTF and pre-treatment capability and identify changes in 
the characteristics of the landfill wastewater due to the differing predominant contaminants at ETTP, 
ORNL, and Y-12. If additional contaminants are introduced into the landfill wastewater, OF200 MTF and 
pre-treatment modifications can be performed, as necessary, to meet processing needs. Significant OF200 
MTF and pre-treatment modifications can result in impaired treatment effectiveness and performance for 
the time necessary to provide the required treatment capability.  

Transporting the landfill wastewater by tanker truck to OF200 MTF and pre-treatment will not be an 
effective long-term option. The utilization of trucks has been practiced successfully for over ten years. 
However, the expected increase and fluctuation in landfill wastewater flow will introduce uncertainty in 
the availability of trucks and drivers and increase the potential for transport incidents. 

The pipeline will be effective because it will provide an engineered, automated, and well-contained system 
for transferring landfill wastewater to OF200 MTF and pre-treatment. Piping has a long service life and can 
be designed and installed to last well beyond the period of performance for EMWMF and the proposed 
EMDF.  

Permanence. The EMWMF and proposed EMDF sites and Y-12 are expected to remain within the control 
of DOE indefinitely with existing access restrictions and land use controls. Treatment technologies for 
removal of key COCs are well demonstrated, reliable, effective, readily available, and easily implemented. 
If the landfill wastewater composition changes and additional contaminants must be addressed, the pre-
treatment system can be modified easily, due to its modular design, to include the necessary unit operations.  

Transporting the landfill wastewater by tanker truck to OF200 MTF and pre-treatment will not be an 
effective long-term option. The utilization of trucks has been practiced successfully for over ten years. 
However, the fluctuation in landfill wastewater flow will introduce uncertainty in the availability of trucks 
and drivers and increase the potential for transport incidents. The pipeline will be effective because it will 
provide an engineered, automated, and well-contained system for transferring landfill wastewater to OF200 
MTF and pre-treatment. Piping has a long service life and can be designed and installed to last well beyond 
the period of performance for EMWMF and the proposed EMDF.  
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Reduction of Toxicity, Mobility, or Volume Through Treatment (Alternative 4) 

Alternative 4 will reduce the concentrations of key COCs through treatment of landfill wastewater prior to 
discharge to UEFPC. Until the treatability studies are performed, the ability of OF200 MTF to treat other 
COCs will not be known.  

Short-Term Effectiveness (Alternative 4) 

The operation of OF200 MTF and pre-treatment will have minimal short-term impacts to remediation 
workers, the surrounding community, and the environment. Truck transport is currently used to deliver the 
leachate to PWTC for treatment and is being performed effectively and safely. Construction of the pipeline 
and pre-treatment will have short-term environmental impacts. DOE safety policies, procedures, and worker 
training reduce the potential for and mitigate the consequences of such incidents. Alternative 4 will reduce 
the flow of water in Bear Creek and may be detrimental to aquatic life, and at peak, EMDF flow is less than 
a 5% increase to the average East Fork Poplar Creek flow at OF200.  

Implementability (Alternative 4) 

Technical Feasibility. Alternative 4 will be technically feasible because treatment technologies for removal 
of key COCs are well demonstrated, reliable, effective, readily available, and easily implemented. If the 
landfill wastewater composition changes and additional contaminants must be addressed, the pre-treatment 
system can be modified easily, due to its modular design, to include the necessary unit operations. Upgrades 
at Outfall 200 MTF to install the additional landfill wastewater offloading stations and pre-treatment 
processes are easy to construct. Treatability studies are simple to perform, and construction of the pre-
treatment facility is technically feasible and simple to implement. If the landfill wastewater becomes 
contaminated with constituents other than those treated at OF200 MTF and pre-treatment, implementability 
may be impaired temporarily.  

Construction of the pipeline will use conventional construction techniques. However, there is likely to be 
interference from existing underground utilities and potentially contaminated soil that will complicate 
construction of the pipeline. The utilization of trucks has been practiced successfully for over ten years. 
However, the expected fluctuation in landfill wastewater flow will introduce uncertainty in the availability 
of trucks and drivers and increase the potential for transport incidents.  

Administrative Feasibility. Alternative 4 will be administratively easy to implement. The remedial 
investigation/feasibility study, proposed plan, and record of decision for the proposed EMDF will have to 
be approved, and the OF200 MTF CERCLA documents must be revised and approved to include the 
EMWMF/proposed EMDF landfill wastewater as a treatment stream. A remedial action work plan/remedial 
design report that includes the specific design and a completion document that contains the as-built 
conditions will be required. The EMWMF record of decision and implementing documents will require 
revision. All of these documents are conventional CERCLA documents for which DOE has extensive 
experience. The separation of scope among EMWMF, the proposed EMDF, and OF200 MTF CERCLA 
documents will have to be determined.  

Availability of Services and Materials. The services and materials for Alternative 4 are readily available. 
The treatment technologies for removal of key COCs are well demonstrated, reliable, effective, readily 
available, and easy to construct using standard equipment and techniques. DOE has implemented similar 
projects at ORNL, Y-12, and ETTP and has access to experienced engineering and project management 
resources for landfill water treatment projects.  
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Expansion of the facilities to receive and pre-treat the landfill wastewater and construction of the pipeline 
will use conventional construction techniques. The additional trucks and drivers that will be needed are 
available, but the varying demand complicates access to them. 

Adaptability. The pre-treatment system will be designed to quickly implement different treatment units, if 
required by changes in COCs above or below discharge limits or due to long-term changes in flow rates. 
Flow rates above the design flow rate during storms will bypass the treatment system. If higher flow rates 
are continuous, then the pre-treatment system will be easily expanded. Lower flow rates normally will be 
treated in batches, requiring no changes to the pre-treatment system. If lower flow rates are continuous, 
then the pre-treatment system will be easily reduced in size.  

Cost (Alternative 4) 

• Trucking Option (Alternative 4a):  

— Capital Cost. The capital cost of Alternative 4a is estimated at approximately $17 million.  

— O&M Cost. The annual O&M cost of Alternative 4a is estimated at approximately $4 million 
during the operation and closure and $0.4 million during post-closure.  

— Present Worth. The present worth of Alternative 4a is estimated at approximately $110 million.  

• Pipeline Option (Alternative 4b):  

— Capital Cost. The capital cost of Alternative 4b is estimated at approximately $22 million.  

— O&M Cost. The annual O&M cost of Alternative 4b is estimated at approximately $1.8 million 
during the operations and closure and $0.3 million during post-closure.  

— Present Worth. The present worth of Alternative 4b is estimated at approximately $63 million.  

The basis for the cost estimate is in Appendix I. 

Irretrievable Commitment of Resources (Alternative 4) 

In Alternative 4, there will be minimal irretrievable commitment of resources. OF200 MTF is a planned 
facility for a much larger flow, and the additional flow is minimal. Therefore, the incremental energy and 
chemical requirements for treatment will be minimal. There will be minimal environmental impacts. 
Transporting leachate and contact water by truck will consume more energy in fuel than the pipeline option. 

4.4 COMPARATIVE ANALYSIS OF ALTERNATIVES 

4.4.1 Introduction 

A comparative analysis was performed for the alternatives to develop the basis for selecting a recommended 
alternative. Both threshold criteria and the primary balancing criteria were considered in the analysis. The 
following threshold criteria reflect key statutory mandates of CERCLA that must be satisfied by an 
alternative for it to be eligible for selection. 

• Overall Protection of Human Health and the Environment 
• Compliance with ARARs 

The following primary balancing criteria were used to compare the relative advantages and disadvantages 
of the alternatives to determine the most appropriate remedy. 
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• Long-Term Effectiveness and Permanence 
• Reduction of Toxicity, Mobility, or Volume Through Treatment 
• Short-Term Effectiveness 
• Implementability 
• Adaptability  
• Cost 

A comparison of these six criteria forms the basis of the comparative analysis. The first three balancing 
criteria address the statutory preference for treatment as a principal element of the remedy. Together with 
the last three criteria, these form the basis for determining the general feasibility of each alternative and for 
determining whether costs are proportional to the overall effectiveness. 

The two modifying criteria—state acceptance and community acceptance—will not be evaluated until the 
public has had the opportunity to comment on the proposed plan. Therefore, these criteria were not formally 
evaluated in this FFS. 

Finally, irreversible and irretrievable commitment of resources was evaluated.  

4.4.2 Threshold Criteria 

4.4.2.1 Introduction 

The threshold criteria consist of two of the nine criteria that must be satisfied by the selected alternative. 
These criteria are important because they reflect the key statutory mandates of CERCLA. If an alternative 
does not satisfy both of these criteria, it is not eligible to be selected as a remedy. CERCLA Sect.121(d) 
provides that, under certain circumstances, an ARAR may be waived. The following includes a discussion 
of the degree to which the four alternatives satisfy the two threshold criteria. 

4.4.2.2 Overall Protection of Human Health and the Environment 

The No Action alternative will not protect human health and the environment because no action will be 
taken to manage the release of key COCs into Bear Creek in the landfill wastewater. 

Alternatives 2 through 4 will protect human health and the environment. Alternatives 2 through 4 will 
involve treatment of the landfill wastewater and can accommodate changes to COC concentrations in the 
future. However, Alternatives 3 and 4 require pre-treatment, and Alternative 3 requires the lifecycle 
extension of PWTC in order for them to be viable alternatives. Alternative 3 WAC does not allow mercury 
and the lifetime extension does not include the additional EMWMF/proposed EMDF landfill wastewater 
volumes. Alternative 4 currently does not address any COC, except mercury. Until the treatability studies 
are completed, the ability of Alternative 4 to treat other COCs will not be known. Alternatives 3 and 4 will 
require the landfill wastewater to be transported to PWTC and OF200, respectively, by either truck or 
pipeline. Both of these transportation methods will be effective, but involve risk associated with the 
potential for transport incident or pipeline failure. In addition, Alternatives 3 and 4 will divert water flow 
from Bear Creek, which may be detrimental to aquatic life in Bear Creek. The pipeline will be effective 
and will be protective due to the double containment and leak detection. 

4.4.2.3 Compliance with ARARs 

Since Alternative 1 is No Action for the management of landfill wastewater, there are no ARARs.  
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Alternatives 2 through 4 will meet the action-specific, chemical-specific, and location-specific ARARs. 
Alternative 2, Managed Discharge/Treat, will be compliant with ARARs because it allows only landfill 
wastewater that meets discharge limits to be released into Bear Creek. In Alternative 3, landfill wastewater 
is treated at the on-site PWTC, and the discharge will meet the NPDES permit. In Alternative 3, the PWTC 
WAC do not accept mercury-contaminated landfill wastewater, so pre-treatment will be required. The WAC 
will have to be revised or a waiver approved to be able to accept the landfill wastewater, and a revision to 
the NPDES permit may be required. In Alternative 4, the OF200 MTF is designed to treat only mercury, so 
pre-treatment is required. Alternatives 2 through 4 will accommodate changes to COC concentrations and 
the need to provide additional treatment processes and continue compliance with ARARs. Alternative 2 
will be the easiest to modify to address additional treatment because it will be designed in a modular fashion 
with expansion in mind. PWTC and OF200 are slightly more difficult.  

4.4.2.4 Summary 

The No Action alternative will not meet the threshold criteria and cannot be considered for selection. 
Therefore Alternative 1, No Action will be not be included in the comparative analysis against the balancing 
criteria in Section 4.4.3.  

Alternative 2, Managed Discharge/Treat, will satisfy both criteria because it only allows landfill wastewater 
that meets the discharge limits to be released to Bear Creek. The treatment system will be the easiest to 
modify because it is designed in a modular fashion with expansion in mind.  

Alternative3, Treatment at PWTC, will satisfy both criteria because with pre-treatment and life-cycle 
extension it can treat all key COCs.  

Alternative 4, Treatment at OF200 MTF, will satisfy both criteria, because with pre-treatment it can treat 
all key COCs.  

Alternatives 2 through 4 can adapt to changing COCs. Therefore, Alternatives 2 through 4 meet the 
threshold criteria, can be considered for selection, and are included in the comparative analysis against the 
balancing criteria in Sect. 4.4.3. 

4.4.3 Balancing Criteria 

4.4.3.1 Long-Term Effectiveness and Permanence 

Alternatives 2 through 4 will all be effective in the long-term because treatment systems will be provided 
that are designed and maintained for long-term operation. Alternative 2 only allows landfill wastewater that 
meets the discharge limits to be released to Bear Creek and will be the easiest to modify to accommodate 
changes in the concentrations of COCs in the future because it will be designed in a modular fashion with 
modification in mind. PWTC in Alternative 3 is an old plant, does not allow mercury, and is limited in 
accepting radiological contaminants. Therefore, PWTC must have pre-treatment and a life-cycle extension 
for long-term effectiveness and permanence. OF200 MTF in Alternative 4 is designed only for mercury, so 
pre-treatment facilities will have to be constructed. Alternatives 2 through 4 are sited at locations fully 
under the control of the DOE Environmental Management Program, and there are no competing priorities 
for the utilization of the sites. 

4.4.3.2 Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternatives 2 through 4 will all satisfy this criterion because they include treatment, thus reducing toxicity 
of the landfill wastewater. 
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4.4.3.3 Short-Term Effectiveness 

Alternatives 2 through 4 will satisfy the short-term effectiveness criterion. Alternative 2, Managed 
Discharge/Treat, will be immediately effective for landfill wastewater that meets discharge limits and can 
be discharged without treatment and then later when the LWTS is built. Alternative 4, Treatment at OF200 
MTF, will involve construction of treatment and pre-treatment facilities, but will be effective upon 
treatment system startup. Alternative 3, Treatment at the PWTC, will be effective immediately on a 
temporary basis for landfill wastewater because it is a current, ongoing process, and permanently when the 
lifetime extension and pre-treatment are completed. 

4.4.3.4 Implementability 

Alternatives 2 through 4 will be technically feasible to implement and will be performed using standard 
construction equipment and techniques. Services and materials required for implementation of all action 
alternatives will be readily available. Alternative 2, Managed Discharge/Treat, will be the easiest to 
implement because existing facilities will be used initially, a treatment system will not be required 
immediately, and piping or trucking is not required. Alternatives 3 and 4 will be more difficult to implement. 
Alternative 4 will require construction of the OF200 MTF and pre-treatment facilities, as well as trucking 
or construction of a pipeline to move the landfill wastewater to the site. Alternative 3 will utilize the existing 
PWTC with life-cycle extension and pre-treatment, but will also require continued trucking or construction 
of a pipeline to move the landfill wastewater to the site. If additional contaminants appear in the landfill 
wastewater in the future, Alternative 2 will have the greatest flexibility to implement additional processing 
capability.  

Alternatives 2 through 4 will satisfy the need for administrative implementability. All of the required 
documents are conventional CERCLA documents with which DOE has extensive experience. All 
alternatives will require approval of the EMDF proposed plan, record of decision, and implementing 
documents and revision of the EMWMF record of decision and implementing documents. Alternative 3 
will require additional revisions for the facility WAC and NPDES permit. Alternative 4 will require 
revisions to the UEFPC Record of Decision and OF200 MTF implementing documents. 

Alternatives 2 through 4 will be adaptable. Alternative 2 will have the most flexibility to address 
uncertainties in flow and future COCs through use of a modular approach for treatment to allow treatment 
units to be added, modified, or removed as the landfill wastewater contaminants change. Alternatives 3 and 
4 are less adaptable; however, the pre-treatment facilities will be modular, which will facilitate 
modifications. Based on future treatability studies, the ability of Alternatives 3 and 4 to treat other COCs 
may be determined, which will also facilitate modifications.  

4.4.3.5 Cost 

Cost estimates are used in the CERCLA evaluation process to eliminate alternatives that are significantly 
more expensive than competing alternatives without offering commensurate increases in performance or 
overall protection of human health and the environment. The cost estimates are preliminary estimates with 
an intended accuracy range of +50 to -30 percent. Final costs will depend on actual labor and material costs, 
actual site conditions, productivity, competitive market conditions, final scope, final schedule, final 
engineering design, and other variables. Table 8 presents the estimated capital, annual O&M, and total 
present value costs for each alternative. Alternatives 3 and 4 with trucking will be the most expensive 
alternatives with present values of approximately $110 million. Alternative 2 will be the least expensive 
alternative with a present value of approximately $14 million.  
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4.4.4 Irreversible and Irretrievable Commitment of Resources 

None of the action alternatives will have significant irreversible and irretrievable commitment of resources. 
Alternative 2, Managed Discharge/Treat, will have the least because there will be no treatment system 
involved initially and no use of trucks or pipelines to transport the landfill wastewater. Alternatives 3 and 
4 will be similar because they will require landfill wastewater treatment systems for the entire time and 
associated energy requirements. The use of trucks or pipelines to transport the landfill wastewater for 
Alternatives 3 and 4 will increase energy requirements. Alternatives 3 and 4 will remove the landfill 
wastewater from Bear Creek with possible impacts to aquatic organisms in Bear Creek. 

4.4.5 Comparative Analysis Summary 

Results of the comparative analysis of alternatives are summarized in Table 8. Each of the alternatives is 
assigned a numeric rating for each of the criteria evaluated to assist the comparative analysis. Numeric 
ratings are semi-quantitative in that, while based on objective factors and data, they incorporate some degree 
of subjectivity as to the relative impact of the factors and data. The ratings are: 

• 0—Not Applicable 
• 1—Worst/Least 
• 2—Worse/Less 
• 3—Average/Neutral 
• 4—Better/More 
• 5—Best/Most 
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Table 8. Comparative analysis of alternatives 

Criteria Alternative 1: No 
Action 

Alternative 2: 
Managed 

Discharge/Treat 

Alternative 3: Treat at ORNL PWTC Alternative 4: Treat at Outfall 200 MTF 
Alternative 3a: 

Pipeline Alternative 3b: Truck Alternative 4a: 
Pipeline 

Alternative 4b: 
Truck 

Overall 
Protection of 
Human Health 
and the 
Environment 

Not protective 

Protective of human 
health and the 
environment; 
discharge limits 
met; easily 
adaptable to future 
COC changes  

Protective of human 
health and the 
environment; COCs 
are treated after life-
cycle extension and 
pre-treatment; 
adaptable to future 
COC changes; 
minimal risk due to 
the potential for 
pipeline failure; 
potential impact to 
Bear Creek aquatic 
life 

Protective of human 
health and the 
environment; COCs are 
treated after life-cycle 
extension and pre-
treatment; adaptable to 
future COC changes; 
minor risk due to 
potential for trucking 
incidents; potential 
impact to Bear Creek 
aquatic life 

Protective of human 
health and the 
environment; COCs 
are treated with pre-
treatment; adaptable to 
future COC changes; 
minimal risk due to 
the potential for 
pipeline failure; 
potential impact to 
Bear Creek aquatic 
life 

Protective of human 
health and the 
environment; COCs 
are treated with pre-
treatment; adaptable to 
future COC changes; 
minor risk due to the 
potential for trucking 
incidents; potential 
impact to Bear Creek 
aquatic life 

Rating 1 5 3 3 4 4 

Compliance 
with ARARs Not applicable Meets all ARARs  

Meets all ARARs; 
PWTC WAC and 
NPDES permit will 
have to be revised to 
accept mercury and 
landfill wastewater, 
respectively 

Meets all ARARs; 
PWTC WAC and 
NPDES permit will 
have to be revised to 
accept mercury and 
landfill wastewater, 
respectively 

Meets all ARARs; 
UEFPC ROD will 
require revision  

Meets all ARARs; 
UEFPC ROD will 
require revision  

Rating 0 5 4 4 3 3 

Long-Term 
Effectiveness 
and Permanence 

Not applicable 
because threshold 
criteria not met  

Effective  

Effective with life-
cycle extension and 
pre-treatment; 
minimal risk from 
long-term use of 
pipeline; adaptable to 
future COC changes 

Effective with life-cycle 
extension and pre-
treatment; long-term 
use of trucking involves 
risk; adaptable to future 
COC changes 

Effective with pre-
treatment; minimal 
risk from long-term 
use of pipeline;  
adaptable to future 
COC changes 

Effective with pre-
treatment; long-term 
use of trucks involves 
risk; adaptable to 
future COC changes  

Rating 0 5 3 3 4 4 
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Criteria Alternative 1: 
No Action 

Alternative 2: 
Managed 

Discharge/Treat 

Alternative 3: Treat at ORNL PWTC Alternative 4: Treat at Outfall 200 
Alternative 3a: 

Pipeline Alternative 3b: Truck Alternative 4a: 
Pipeline 

Alternative 4b: 
Truck 

Reduction of 
Toxicity, Mobility, 
or Volume 
Through Treatment 

Not applicable 
because 
threshold criteria 
not met  

Reduction of toxicity 
through treatment  

Reduction of toxicity 
through treatment; 
requires life-cycle 
extension and pre-
treatment 

Reduction of toxicity 
through treatment; 
requires life-cycle 
extension and pre-
treatment 

Reduction of toxicity 
through treatment; 
requires pre-treatment 

Reduction of toxicity 
through treatment; 
requires pre-treatment 

Rating 0 5 3 3 4 4 

Short-Term 
Effectiveness 

Not applicable 
because 
threshold criteria 
not met  

Minor short-term 
impacts due to 
construction 
activities; uses 
existing facilities 
initially; standard 
construction risks to 
workers 

Minor short-term 
impacts due to 
construction 
activities; plant 
expansion in heavily 
industrialized area; 
pipeline construction; 
standard construction 
risks to workers 

Minor short-term 
impacts due to 
construction activities; 
plant expansion in 
heavily industrialized 
area; standard 
construction risks to 
workers 

Minor short-term 
impacts due to 
construction activities; 
pipeline construction;  
standard construction 
risks to workers 

Minor short-term 
impacts due to 
construction activities; 
standard construction 
risks to workers 

Rating 0 5 3 3 3 3 

Implementability 

Not applicable 
because 
threshold criteria 
not met  

Technically and 
administratively 
feasible; materials 
and services 
available; uses 
existing facilities; 
EMWMF and 
proposed EMDF 
CERCLA documents; 
easily adaptable to 
future COC changes 

Technically and 
administratively 
feasible; materials 
and services 
available; life-cycle 
extension and 
pretreatment required 
to implement; WAC 
and NPDES permit 
will have to be 
revised; inherent risk 
associated with 
pipeline construction 
and operation; 
adaptable to future 
COC changes; 
EMWMF/proposed 
EMDF CERCLA 
documents 

Technically and 
administratively 
feasible; materials and 
services available; life-
cycle extension and 
pretreatment required to 
implement; WAC and 
NPDES permit will 
have to be revised; 
inherent risk associated 
with trucking; adaptable 
to future COC changes ; 
EMWMF/proposed 
EMDF CERCLA 
documents 

Technically and 
administratively 
feasible; materials and 
services available; pre-
treatment required to 
implement; inherent 
risk associated with 
pipeline construction 
and operation; 
adaptable to future 
COC changes; 
EMWMF/proposed 
EMDF and OF200 
MTF CERCLA 
documents 

Technically and 
administratively 
feasible; materials and 
services available; pre-
treatment required to 
implement; inherent 
risk associated with 
trucking; adaptable to 
future COC changes; 
EMWMF/proposed 
EMDF and OF200 
MTF CERCLA 
documents 

Rating 0 5 3 3 4 4 
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Criteria Alternative 1: 
No Action 

Alternative 2: 
Managed 

Discharge/Treat 

Alternative 3: Treat at ORNL PWTC Alternative 4: Treat at Outfall 200 
Alternative 3a: 

Pipeline Alternative 3b: Truck Alternative 4a: 
Pipeline 

Alternative 4b: 
Truck 

Cost ($million) 

Not applicable 
because 
threshold criteria 
not met  

Capital = $14 
O&M = $1.5/year 
during operation and 
closure  
O&M = $0.3/year 
during post-closure  
Present Value = $48 

Capital = $20  
O&M = $1.8/year 
during operation and 
closure 
O&M = $0.3/year 
during post-closure 
Present Value = $61 

Capital = $17  
O&M = $4/year during 
operation and closure  
O&M = $0.4/year 
during post-closure  
Present Value = $110 

Capital = $22 
O&M = $1.8/year 
during operation and 
closure 
O&M = $0.3/year 
during post-closure 
Present Value = $63 

Capital = $17  
O&M = $4/year 
during operation and 
closure 
O&M = $0.4/year 
during post-closure 
Present Value = 110 

Rating 0 
5 = Capital 
5 = O&M 

5 = Present Value 

3 = Capital 
3 = O&M 

3 = Present Value 

4 = Capital 
1 = O&M 

1 = Present Value 

1 = Capital 
3 = O&M 

3 = Present Value 

4 = Capital 
1 = O&M 

1 = Present Value 

 Irreversible and 
Irretrievable 
Commitment of 
Resources 

Not applicable 
because 
threshold criteria 
not met  

Minor energy 
requirements 
associated with 
LWTS construction 
and operation 

Minor energy 
requirements 
associated with 
PWTC life-cycle 
extension and pre-
treatment facility 
construction and 
operation; moderate 
construction and 
energy requirements 
for pipeline; removes 
water from Bear 
Creek 

Minor energy 
requirements associated 
with PWTC life-cycle 
extension and pre-
treatment facility 
construction and 
operation; moderate 
energy requirements for 
trucking; removes water 
from Bear Creek 

Minor energy 
requirements 
associated with pre-
treatment facility 
construction and 
operation; moderate 
energy requirements 
for pipeline; removes 
water from Bear Creek 

Minor energy 
requirements 
associated with pre-
treatment facility 
construction and 
operation; moderate 
energy requirements 
for trucking; removes 
water from Bear Creek 

Rating 0 5 1 3 3 2 
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This FFS assumes that landfill wastewater quality and quantity will vary over time. Therefore, adaptability 
to manage these changes is the key criterion in determining the recommended alternative. Alternatives 3a 
and 4a are eliminated from further comparison because they are difficult to implement and have high present 
values. Table 9 provides a comparison of the remaining alternatives for adaptability, along with the major 
assumptions and cost.  

Table 9. Analysis of alternatives for future water quality changes 

Alternative Summary evaluation 
Capital 

cost/present value 
($million) 

2 - Managed 
Discharge/Treat  

Alternative can be implemented immediately; 
meets discharge limits; easy to adapt to 
changing COCs.  

$14/$48 
 

3a - Treat at PWTC, 
transport by pipeline 

Immediate capital costs required for the 
pipeline, pre-treatment, and life-cycle 
extension; less adaptable than Alternative 2 

$20/$61 
 

4a - Treat at OF200 
MTF, transport by 
pipeline 

Immediate capital costs required for the 
pipeline and pre-treatment; less adaptable than 
Alternative 2 

$22/$63 
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APPENDIX A. 
BEAR CREEK BURIAL GROUNDS EVALUATION  
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BEAR CREEK BURIAL GROUNDS ANALYSIS 

A feasibility study is being conducted to determine the optimum approach for managing wastewater 
generated as a consequence of hazardous/radioactive landfill operations located on the U.S. Department of 
Energy (DOE) Oak Ridge Reservation (ORR) west of the Y-12 National Security Complex (Y-12). There 
are several major landfills currently located or planned for this area. The Environmental Management Waste 
Management Facility (EMWMF) is currently operating to provide disposal services for contaminated waste 
materials being generated as a consequence of ORR demolition and remediation projects. An additional 
facility to be constructed adjacent to EMWMF for the same purpose, the Environmental Management 
Disposal Facility (EMDF), will also require water management capability. The Bear Creek Burial Grounds 
(BCBG) is a disposal area that is no longer operating, but has been used in the past to dispose of hazardous 
and radioactive materials, and currently generates leachate for collection and treatment. There are additional 
uncontrolled releases of dissolved uranium from BCBG that must be considered for collection and 
treatment. This analysis is being performed to evaluate the feasibility of a combined solution that addresses 
all wastewater sources from EMWMF, future EMDF, and BCBG.  

EMDF will be located in the same vicinity as the existing EMWMF and is expected to produce leachate 
that is similar in composition to EMWMF, with the notable exception of mercury that will be present at 
higher concentration in EMDF leachate. The proximity of EMDF will be close enough to allow for shared 
infrastructure for leachate collection and management. Consequently, a combined wastewater management 
solution for these two facilities is considered feasible and appropriate. EMWMF currently transports 
leachate to the Oak Ridge National Laboratory Process Waste Treatment Complex by tanker where it is 
combined with other wastewaters for processing and discharge to White Oak Creek via an existing 
permitted outfall. Contact water, generated separately at EMWMF and consisting of stormwater that comes 
into contact with waste materials at the working face of the landfill, is collected and analyzed to verify 
discharge criteria are met prior to release to a stormwater retention basin. Contact water exceeding discharge 
criteria is transported to the PWTC for treatment and discharge  

BCBG is located west of EMWMF at a distance of roughly 3000 ft (Fig. A.1) and was historically used for 
disposal of radiologically and chemically contaminated wastes generated primarily by Y-12 operations. The 
source and type of waste materials disposed at BCBG are significantly different from those being disposed 
or planned for disposal at EMWMF and EMDF. BCBG consist of several principal waste disposal units 
designated as BCBG Unit-A, -B, -C, -D, -E, -J, and Walk-in Pits. Each waste disposal unit consists of a 
series of trenches used for disposal of liquid and solid wastes. Contamination in these disposal units include 
depleted uranium, shock-sensitive acids (e.g., picric acid), chromic acid, various organic solvents, 
polychlorinated biphenyls (PCBs), beryllium, chromium, thorium, and other radionuclides (DOE/OR/01-
2382&D1, Focused Feasibility Study for the Bear Creek Burial Grounds at the Y-12 National Security 
Complex).  
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Fig. A.1. BCBG Waste Disposal Unit locations. 

Disposal activities at BCBG ended in 1993, and several of the BCBG waste units have been closed under 
requirements of the Resource Conservation and Recovery Act (RCRA), including construction of 
multilayer caps. In 1989, a leachate collection system was installed in the North Tributary (NT)-7 catchment 
to intercept seepage from Unit A-North. A second leachate collection system was installed in the NT-8 
catchment in 1993 to collect water from several seeps in this area. These leachate collection systems and 
associated storage comprise the Leachate Storage Facility (LSF). Collected leachate at the LSF is currently 
transported by tanker to the Y-12 Groundwater Treatment Facility (GWTF) for treatment and discharge 
through a permitted outfall. It has been determined; however, that there are additional uncontrolled releases 
of contaminated water from BCBG that contribute significant releases of dissolved uranium and other 
contaminants to surface water at NT-8 (DOE/OR/01-2638, 2014 Remediation Effectiveness Report for the 
U.S. Department of Energy Oak Ridge Reservation, Oak Ridge, Tennessee). 

As seen in the figure, several BCBG disposal units have not yet been remediated or capped. A Focused 
Feasibility Study (FFS) was written in 2008 (DOE/OR/01-2382&D1) to address remediation of these 
BCBG disposal units under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). A future Record of Decision (ROD) is planned to develop a tri-party agreement regarding the 
approach for remediation of this area. Due to current issues associated with water-borne uranium being 
released from BCBG into NT-8, this analysis considers the feasibility of incorporating the management of 
BCBG-contaminated water along with EMWMF/EMDF wastewater. 

Existing BCBG Leachate 

The existing BCBG water collection and storage system for contaminated groundwater, the LSF, (see 
Fig. A.2) was built as part of the RCRA closure activities at BCBG. Leachate is collected from two locations 
at BCBG: 
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• BCBG NT-7: The leachate gravity flows from the burial grounds north of Tributary 7 into a holding 
tank and is pumped into the LSF.  

• BCBG NT-8: The leachate gravity flows from underground Seeps 3 and 4 of C-West Burial Ground, 
Seep 2 of C-East Burial Ground, and the underground slope of C-West into a holding tank and is 
pumped into the LSF.  

The LSF provides a gravity separator and storage tanks. The leachate collected from Tributary 7 area is 
primarily contaminated with depleted uranium, PCBs, VOCs, and iron whereas Tributary 8 area leachate 
contains depleted uranium, PCBs, volatile organic compounds (VOCs), lithium, iron, and moderately high 
sediment levels. The leachate carries the RCRA Hazard Code F039 waste (Y/ER-188, Focused Feasibility 
Study Report for the Bear Creek Burial Grounds Leachate Collection System Project at the Oak Ridge Y-
12 Plant, Oak Ridge, Tennessee ).  

 

Fig. A.2. Leachate Storage Facility. 

GWTF (see Fig. A.3) receives tanker trucks from the LSF and also receives wastewater from the East 
Chestnut Ridge Waste Pile in 300-gal bulk containers for processing. Other contaminated groundwater 
seeps or other wastewaters appropriate to this treatment system may also be treated at this facility. After 
treatment, the water is discharged to Upper East Fork Poplar Creek through a National Pollution Discharge 
System permit. The facility operates 4 days a week, 10 hours per day. Contaminants of concern (COCs) 
include uranium-235 and -238, technetium-99, PCBs, VOCs, and beryllium. Unit operations include air 
stripping and activated carbon columns to remove contaminants. It operates at a nominal 25 gal per minute 
(gal/min) and an average of 2.1 million (M) gallons is treated annually, depending on rainfall. A continuous 
treatment of this volume would result in an average of 3 to 4 gal/min flow rate.  
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Fig. A.3. GWTF located in Bldg. 9616-7. 

Bear Creek Uranium Flux Issue 

Uranium contamination is a primary concern in Bear Creek. Uranium migration continues to be an issue, 
as noted in a review of past Remedial Effectiveness Reports (RERs), and specifically, the most recent RER 
(DOE/OR/01-2638). See Table A.1 for a summary of uranium flux in Bear Creek over time as given in the 
2014 RER. More recently (2009 and later), the flux has increased more dramatically. The uranium measured 
at Bear Creek Kilometer (BCK) 9.2 in Zone 2 (see Fig. A.5) currently exceeds the ROD goal of 34 kg/year 
by about a factor of four. As shown in Fig. A.1, three tributaries (NT-6, NT-7, and NT-8) drain the BCBG 
area and flow into Bear Creek. NT-8 contributes heavily to the uranium flux migrating into Zone 2, at up 
to approximately half the total flux passing BCK 9.2. As noted in the RER, the NT-7 uranium flux of 1 to 
2 kg per year in recent years has not been very significant, and NT-6 is not mentioned as a notable 
contributing factor to the contaminant load of Bear Creek. This information is corroborated by the fact that 
NT-7 is now mostly an engineered ditch with an existing groundwater seepage collection system, and that 
groundwater flow tends to flow towards the southwest and away from NT-6.  
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Table A.1. Uranium flux at flow-paced monitoring locations in BCV watershed (Table 4.7 from 2014 RER) 

Fiscal year BCK 9.2 SS-6 NT-8 BCK 
11.54 NT-3 BCK 

12.34 

Average 
rainfall 

(in.) 

2001 88.7 17.2  --   --  79.9 24.5 45.9 
2002   120.2   13.1   --   158.2   62.8   25.4   52.7  
2003   165.4   12.3   --   87.0   4.6   44.3   73.7  
2004   115.0   9.5    --   45.8    1.2    27.3    56.4   
2005    115.4    11.1    --   39.8    4.1    40.3    58.9   
2006    68.5    --   --   25.2    1.7    21.3    46.4   
2007    59.5    --   --   12.6    --a    15.8    36.8   
2008    73.2    --   27.9    15.9    --a    23.0    49.3   
2009    147.7    11.6    43.3b    27.2    --a    32.9    62.5   
2010    118.9    9.9    61.0    32.5    14.5    33.9    55.8   
2011    108.7    9.1    40    36.7    16.3    37.8    59.2   
2012    114.9    9.2    43.3    45.4    13.6    32.9    61.75   
2013    122.3    9.5    64.0    47.6    22.3    40.3    63.73   

        
ROD Goals: 34    4.3 27.2  

Bold values indicate the Record of Decision for the Phase 1 Activities in Bear Creek Valley at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee (DOE/OR/01-1750&D4) goal for uranium flux has not been met. 
a Goal attained; flux monitoring discontinued in FY2007 and reinstituted in FY2010. 
b Uranium isotope mass balancing at BCK 9.2 suggests NT-8 contributed about 60 kg in FY2009. Approximately 17 kg 

infiltrated into karst seepage pathways upstream of the NT-8 flume. 

BCK = Bear Creek kilometer 
BCV = Bear Creek Valley 
FY = fiscal year 
kg = kilograms 
NT = North Tributary 
ROD = Record of Decision 
SS = surface spring 
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Fig. A.4. Bear Creek Valley points of interest in Zones 2 and 3—integration point BCK 9.2 and BCK 11.84;  
NT-3; NT-8 (portion of Fig 4.1 from 2014 RER). 
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Per the 2008 BCBG FFS, tributaries NT-6, -7, and -8 are usually dry during the periods in the late summer 
and early fall. Base flow in each stream reaches a maximum between December and April, and peak storm 
flow for each tributary ranges from 900 to 27,000 gal/min. A more recent examination of flow in NT-8 
alone indicates a wet season base flow of about 10 gal/min.2 Figure A.5 provides graphics of current NT-8 
maximum and base flows. The NT-8 flow is measured from the RER monitoring flume just past the point 
in NT-8 where east and west branches merge to form a single stream channel. Figure A.5 demonstrates the 
highly variable flow rates that occur at the NT-8 flume. As seen in the top graph of Fig. A.5, flow rates 
have exceeded 1000 gpm, with rates over 5000 gpm on record. The bottom graph in Fig. A.5 clearly 
demonstrates that the creek is often dry during summer months. If NT-8 was targeted for treatment to reduce 
the Bear Creek uranium flux, a complex collection system and large equalization tanks would be required 
to provide a constant flow for processing. To reduce the flow to a more manageable rate, further 
investigation of the source of the existing contaminant issues at BCBG was completed, and is discussed in 
the following section. 

Proposed Collection of Additional BCBG Wastewater  

As described above, NT-8 appears to contribute a significant portion of the uranium flux in Bear Creek. 
Additional sampling data and field investigation has been performed at the BCBG area since the issuance 
of the 2008 BCBG FFS. The fiscal year (FY)2008 RER identified the need to install a continuous flow 
monitoring station in NT-8, since the ungauged uranium input at BCK 9.2 was increasing and uranium flux 
attributable to NT-8 had not been quantified since the Bear Creek Valley Remedial Investigation 
(DOE/OR/01-1455/V1–V4&D1, Report on the Remedial Investigation of Bear Creek Valley at the Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee). The FY2009 RER reported that a new monitoring station 
demonstrated that NT-8 was contributing high levels of uranium to the watershed. As part of the FY2011 
RER, a recommended action was identified to document the discharge of contaminants along NT-8 in order 
to determine where contaminants were entering the stream. Uranium, VOCs, and PCBs were listed as being 
of greatest concern. A secondary recommendation of the FY2011 RER was to review the engineering 
design, operational records, and system performance of the existing non-CERCLA groundwater seepage 
collection system in the NT-8 headwaters (associated with BCBG D-West). The secondary 
recommendation was deferred, but the investigation of NT-8 surface water was carried out and the results 
discussed in the FY2012 RER. Ten transects were examined along NT-8, starting from the NT-8 RER 
monitoring flume and moving north towards the buried waste. It was determined that the eastern branch of 
NT-8 was the principal source of uranium, with the highest concentrations occurring near the intersection 
of the fence line and the eastern branch of NT-8 (near C-West). Historical data collected from the area 
indicated dissolved uranium-238 concentrations at this location were as high as 1230 pCi/L. The eastern 
branch of NT-8 was also determined to be a significant source of PCBs. VOCs were highest near the 
confluence of the eastern and western branches of NT-8. 

Knowledgeable subject matter experts have suggested that an interceptor trench located perpendicular to 
NT-8 East branch (see Fig. A.6) along the fence line could capture groundwater that likely contains some 
of the highest uranium concentrations, prior to its combining with surface water in NT-8. This interceptor 
trench would be 8- to 10-ft deep and entail a French drain collection system with a downgradient slurry 
wall barrier along the fence line next to C-West. The trench would include a cap to shed stormwater and 
would connect with the existing LSF collection system.  

 

                                                      
2Data for BCK 9.2 and NT-8 flow, taken from Oak Ridge Environmental Information System (OREIS), April 2014. 
 



 

 

 

 

Fig. A.5. OREIS sampling location BC-NT8  
(NT-8 continuous flow monitoring flume)—maximum and base flows. 

NT-8 Base Flow 

NT-8 Maximum Flow 
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Fig. A.6. Proposed interceptor trench at BCBG. 

This approach to collecting BCBG wastewater for treatment, however, would require additional data and 
engineering to evaluate the feasibility and cost. Data gaps include information that would require somewhat 
extensive investigation, for example: 

• Depth to bedrock in order to determine collection trench size 

• Flow information to determine collection trench dimensions, collection pipe size, the need for a 
booter pump, and storage needs 

• Potential modifications to the existing GWTF to manage higher volumes of water 

• More specific contaminant information (e.g., dissolved versus particle-bound contaminants) 

Management of Additional BCBG Wastewater  

Collecting the intercepted groundwater prior to combining with surface water would greatly reduce the 
volume of water to be treated and the associated cost of water management systems. Based on an anticipated 
continuous flow of less than 10 gal/min, this intercepted groundwater flow could be managed by 
incorporating it with the existing LSF collection system. It could be transferred to and treated at the GWTF 
along with the current BCBG leachate, or could be stored at the LSF and considered for incorporation into 
the EMWMF/EMDF water management FFS alternatives. 

Connecting this intercepted groundwater flow to the existing LSF collection system would be straight 
forward. Transfer (currently trucking) to the existing GWTF and frequency of batch treatment operations 
would increase, but the combined flow would not likely exceed the current system treatment capacity. The 
COCs are the same as those currently managed by the GWTF. Considering drainage areas and speaking 
with subject matter experts, the NT-8 interceptor trench would probably double the flow that is currently 
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being collected at the LSF. The current system focuses on collection of seeps instead of a continuous trench 
that would be required for protecting the eastern branch of NT-8. However, as previously discussed, the 
design flow of the GWTF is nearly a factor of ten higher than the current average flow processed by the 
system. Treating the additional flow would result in more frequent trucking/transfer and batch treatment 
campaigns. 

Although the anticipated flow collected by this trench system would be manageable within an 
EMWMF/EMDF wastewater analysis, contaminants must also be considered, and would necessarily need 
to be a subset of those contaminants that will be managed under the EMWMF/EMDF water management 
alternative. PCBs, F039-listed solvents, and uranium are the main COCs for BCBG. Uranium is also an 
expected COC for the EMWMF/EMDF; however, PCBs and F039-listed solvents have not been identified 
as COCs. Treatment of PCBs and F039-listed solvents would require additional RCRA considerations 
(requirements in terms of design and construction), and would greatly increase the cost of secondary waste 
disposal. Due to the F039-listed components, the secondary wastes from the EMWMF/EMDF leachate 
treatment system would also be listed with this constituent. Consequently, the secondary wastes would 
require additional processing and disposal at an off-site disposal facility as a mixed RCRA/radioactive 
waste material, and could not be considered for return to either disposal facility since neither facility accepts 
listed wastes. The existing GWTF currently manages these constituents and there would be no need to alter 
current disposal practices. It would therefore be advantageous to collect, transfer, and treat the NT-8 
intercept trench water along with the current BCBG leachate stream at the GWTF.  

Rough order-of-magnitude costs for the management of BCBG wastewater as proposed, via an interceptor 
trench, incorporating a slurry wall and cap, have been determined. These costs are summarized in Table 
A.2. Additional costs have not been delineated, but are noted as applicable.  

Table A.2. Cost of proposed methods for capture of BCBG contaminated water management 

Proposed method ROM cost Issues 

Interceptor trench, slurry wall, 
cap, collect and treat with 
existing BCBG leachate stream 
at GWTF 

• $1.4 M (interceptor trench, slurry wall, 
cap) 

• Additional cost to tie into existing 
BCBG leachate collection at LSF 

• Additional transfer/operations costs at 
GWTF 

• Data gaps remain 

Interceptor trench, slurry wall, 
cap, collect and manage with 
EMWMF/EMDF stream 

• $1.4 M (interceptor trench, slurry wall, 
cap) 

• Additional cost to tie into existing 
BCBG leachate collection at LSF 

• Additional cost to transfer/tie into 
EMWMF/EMDF treatment 

• Additional capital costs for increased 
design flow and COC treatment 

• Additional permitting and operating 
costs for management of combined 
wastewater as F039-listed waste 
(projected to be a high cost) 

• Data gaps remain 
• COCs outside of envelope of 

those to be treated for 
EMWMF/EMDF 

  



 

As shown in Table A.2, treatment by the currently utilized method (e.g., collection within the LSF 
system, trucking to the GWTF for treatment) would be a more cost effective solution as opposed to 
combining the management of the waters with EMWMF/EMDF waters. Details of the cost estimate for 
the interceptor trench, slurry wall, and cap are given in Fig. A.7. 

 

Fig. A.7. Detailed cost information for interceptor trench, slurry wall, and cap for BCBG. 

Conclusions 

This analysis indicates that the solution to address wastewater sources from EMWMF, future EMDF, and 
BCBG involves combined processing of EMWMF and EMDF wastewaters and treatment of BCBG 
wastewater separately. While the projected volume of BCBG wastewater to be treated would be capable 
of being managed within a future EMWMF/EMDF alternative, the list of COCs for BCBG wastewater 
precludes treatment with the EMWMF/EMDF wastewater. Listed F039 solvents and PCBs are not 
contaminants identified as requiring treatment for the EMWMF/EMDF wastewater. Additional equipment 
and operating costs to treat BCBG wastewater in combination with EMWMF/EMDF wastewater are 
projected to be much greater than the cost of processing BCBG wastewater at GWTF. Additionally, the 
wastewater would require transport by truck (or pipeline) from the LSF to a location for incorporation 
into a “new” EMWMF/EMDF option. Negative impacts, such as increased capital cost, increased 
complexity in terms of contaminants requiring treatment, and increased waste disposal costs are identified 
by incorporating a BCBG leachate waste stream into the EMWMF/EMDF wastewater management 
analysis.  

WBS WBS Description Cost 

1.1 Project Management $110,959.68 

1.2 Site Characterization $284,472.00 

1.3 Engineering $155,218.73 

1.4 Construction $645,117.33 

1.5 Startup $14,923.81 

1.6 Closeout $24,816.35 

  Subtotal $1,235,507.90 

  
Contingency - 30% of 

construction $132,913.67 

  Total Estimated Cost $1,368,421.57 
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A preferred solution would involve constructing an additional trench at BCBG to intercept contaminated 
groundwater entering NT-8 and transfer it to the existing LSF. The flow of the collected water would be 
within the existing capacity of the GWTF that currently processes leachate collected at the LSF. 
Additionally, the COCs to be addressed are the same as those currently managed by GWTF. 
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Fig. A.8. Flow sheet for determining the scope of the EMWMF/EMDF FFS.

Treat 
EMWMF/EMDF 

waste water

No,
Direct 

Discharge

Yes

Is additional flow
a reasonable portion of 

flow compared to 
EMWMF/EMDF?

Do any COCs 
exceed AWQC 
and/or SOF?

Are COCs
same and/or can 

be treated by 
same processes? 

Include BCBG 
waste water?

No,
Do not treat BCBG 

with EMWMF/EMDF

Yes Yes

No,
Do not treat BCBG 

with EMWMF/EMDF

Evaluate 
treatment options 

for Defined 
Waste Stream

The CERCLA action to be evaluated in this FFS is the treatment of EMWMF and EMDF leachate/contact water. 
DOE agreed to also evaluate the feasibility of treating BCBG contaminated water within this study.  The 
evaluation should look at the feasibility of incorporating treatment of BCBG contaminated water, but the focus 
stays on the treatment of EMWMF and EMDF leachate/contact water. If it is practical to incorporate treatment 
for BCBG water, it would be carried through to the treatment options as shown in the flow diagram. The first 
step is to ask, is BCBG waste water already treated? If so, is there a cost/risk or other technical advantage to 
co-processing this waste water with the EMWMF/EMDF? If so, the practicality of incorporating this waste 
stream is judged in two steps: (1) can the volume be managed within the confines of the treatment (e.g., the 
BCBG portion should not become the driver for selecting the “size” of the treatment) and (2) can the COCs be 
managed within the confines of the treatment processes (e.g., can the COCs be removed/reduced by the 
processes proposed for the EMWMF/EMDF COCs). If any of these points are not met, the practicality of 
incorporating BCBG water treatment is outside the scope of the EMWMF/EMDF CERCLA treatment remedy.

Is there existing 
treatment for the 

BCBG waste 
water?

No

Is there a cost/
risk advantage to co-
processing BCBG with 

EMWMF
/EMDF?

Yes

Yes

No,
Do not treat BCBG 

with EMWMF/EMDF

BCBG  ‘waste streams’ 
(leachate & NT-8)

BCBG Leachate

BCBG/NT-8

Acronyms
AWQC = Ambient Water Quality Criteria
BC = Bear Creek
BCBG = Bear Creek Burial Grounds
CERCLA = Comprehensive Environmental Response 

Compensation and Liability Act
COC = Contaminant of Concern
EMDF = Environmental Management Disposal Facility
EMWMF = Environmental Management Waste 

Management Disposal Facility
FFS = Focused Feasibility Study
NT = North Tributary
SOF = Sum of Fractions



 

A-16 
 

References 

DOE/OR/01-1455/V1-V4&D1. Report on the Remedial Investigation of Bear Creek Valley at the Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee, 1996, U.S. Department of Energy, Oak Ridge, TN. 

———DOE/OR/01-1750&D4. Record of Decision for the Phase 1 Activities in Bear Creek Valley at the 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 2000. 

———DOE/OR/01-2382&Dl. Focused Feasibility Study for the Bear Creek Burial Grounds at the Y-12 
National Security Complex, 2008. 

———DOE/OR/01-2638. 2014 Remediation Effectiveness Report for the U.S. Department of Energy 
Oak Ridge Reservation, Oak Ridge, Tennessee, 2014. 

Y/ER-188. Focused Feasibility Study Report for the Bear Creek Burial Grounds Leachate Collection 
System Project at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 1994, U.S. Department of 
Energy Office of Environmental Restoration and Waste Management, Oak Ridge, TN 

.



 

B-1 
 

APPENDIX B. 
CONTACT WATER AND LEACHATE FLOW RATE 
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B.1 General Approach 

The flow rates used in the focused feasibility study (FFS) were calculated with input from the 
Environmental Management Waste Management Facility (EMWMF) HELP model, the historical flow rate 
data, and the existing water balance that takes into account interim storage in tanks and ponds and the effect 
of varying water transfer rates. The historical data and HELP model output are useful in pointing to a range 
of values that are worth considering, but do not provide the precision required to calculate the future 
processing rates. Therefore, the water input was determined from a combination of HELP and historical 
data. The water balance was then used to evaluate the impact from changing storage volumes, transfer rates, 
and storm recurrence intervals to evaluate the risk of spillage from the system of storage units. The water 
storage requirement is provided in Appendix H. 

B.2 Considerations When Using HELP Model Analysis Validated Against Historical Data 
to Establish Water Processing Rates 

HELP Model Limitations:  

It is difficult to model all variations in cover conditions that are possible during active cell operations. The 
enhanced operational cover and large areas with compacted, low permeability clay above waste that still 
shed water into the active cells likely result in more rainfall becoming contact water than HELP would 
forecast. 

HELP modeling does not usually attempt to account for the large, multi-day, storm events that generated a 
tremendous amount of water. A good example is the 8.66 inches of rain that fell over the Labor Day 
weekend in 2011. That storm exceeded the 100-year, 24-hour storm by 2.16 inches. Another example is the 
9.54 inches of rain that fell between February 14–16, 2003, exceeding the 100-year, 24-hour storm by 
slightly over 3 inches. 

HELP does not account for storage of stormwater runoff (i.e., contact water) nor does it accurately account 
for the delay/damping of the peak leachate generation as the water percolates through the waste mass and 
into the collection system. 

Comparison of HELP model predictions of leachate and contact water quantities to the measured volumes 
provides inconclusive results. Leachate predictions are generally more accurate than contact water and 
typically are higher than actual quantities. Contact water appears to be under-predicted by HELP, except 
for the larger storms (such as the 100-year, 24-hour storm) where the model significantly over-predicts the 
volume. 

The EMWMF HELP modeling scenarios assume that as cells reach their final waste placement grades, the 
cells are quickly placed into a cover situation that diverts most of the precipitation out of the cell to the 
stormwater collection system. Although progress is being made, EMWMF has not been able to fully 
establish this cover to match the model’s aggressive assumptions, resulting in contact water volumes that 
typically exceed the model-predicted values.  

Actual Data Limitations: 

Actual data can be misleading because measured values are only recorded when someone is on-site to do 
so. Thus, amounts of rainfall and leachate generated often represent the net total for a 3-day period (or more 
if a holiday weekend is involved). 
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When comparing to predicted quantities of leachate or contact water, the actual values are substantially 
influenced by storage and infrequent closures of the Leachate Collection System valves. This has the effect 
of reducing or damping the daily volumes to levels the existing water management system can 
accommodate.  

Water inputs and outputs to leachate storage tanks, contact water ponds, and contact water tanks are 
monitored daily with good precision; however, the water level changes in the catchments is only monitored 
weekly or subsequent to large storm events. While there is no true daily record of contact water input to the 
catchments, the measured output from the catchments is recorded. The output volume is essentially equal 
to the input volume minus the fraction that evaporates or infiltrates the leachate system. As a result and as 
shown in Table B.1, leachate volumes are lower than the HELP model predicts, and contact water volumes 
are higher than the HELP model predicts. 

Table B.1. Actual vs. HELP model leachate quantities (2004–2009) 

Peak day generation rate   
Actual volume (gal/day)          56,300  
Projected volume - rainfall adjusted (gal/day)          62,532  
Percentage of actual to projected (%) 90 
Average month generation rate   
Actual volume (gal/mon)         166,294  
Projected volume - rainfall adjusted (gal/mon) 320,698  
Percentage of actual to projected (%) 52 
Wettest month generation rate   
Actual volume (gal/mon) 412,600  
Projected volume (gal/mon) 549,300  
Percentage of actual to projected (%) 75 

Table B.2. Actual vs. HELP model contact water quantities (2004–2009) 
(Note: In this analysis all stormwater runoff is included with contact water.) 

Peak day generation rate   
Actual volume (gal/day) 490,000  
Projected volume - rainfall adjusted (gal/day) 1,516,859  
Percentage of actual to projected (%) 32 
Average month generation rate   
Actual volume (gal/mon) 593,409  
Projected volume - rainfall adjusted (gal/mon)   837,200  
Percentage of actual to projected (%) 71 
Wettest month generation rate   
Actual volume (gal/mon)  2,101,400  
Projected volume (gal/mon)  995,000  
Percentage of actual to projected (%) 211 
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Flow Rate Estimates 

The following likely situations were evaluated for the Cell 6 Remedial Design Report and are used in the 
FFS flow rate calculations. 

Table B.3. Landfill situation descriptions used in Cell 6 RDR HELP model calculation 

Situation Landfill layer descriptions 
A—New cell New cell with minimum waste plus water catchment 
B1—Working face with 10-ft layer of waste 10-ft waste at K = 5.0 × 10E-4 cm/s 
B2—Working face with 30-ft layer of waste 30-ft waste at K = 5.0 × 10E-4 cm/s  
C1—Operational cover with 40-ft layer of waste 0.25-in. Posi-shell cover at K = 5.8 × 10E-6 cm/s 

1-ft operational cover at K = 5.0 × 10E-6 cm/s 
40 ft of waste at K = 5.0 × 10E-4 cm/s 

C2—Operational cover with 70-ft layer of waste 0.25-in. Posi-shell cover at K = 5.8 × 10E-6 cm/s 
1-ft operational cover at K = 5.0 × 10E-6 cm/s 
70 ft of waste at K = 5.0 × 10E-4 cm/s 

The EMWMF Help model was then used with the above scenarios to develop leachate and contact water 
generation rates. 

Table B.4. Leachate and contact water generation rates from EMWMF HELP Model 
average for Cells 1–6 from prior analyses (Cell 6 RDR HELP calculation) 

Cell Peak day (CF/Ac/day) Average month 
(CF/Ac/day) 

Wettest month 
(CF/Ac/day) 

Max month  
(CF/Ac/day) 

Situation Leachate CW Leachate CW Leachate CW Leachate CW 
A 1,198 22,311 44 255 78 288 127 473 
B1 1,235 17,175 212 76 305 76 501 125 
B2 1,234 17,175 212 76 313 76 514 125 
C1 480 22,719 14 328 44 374 72 615 
C2 487 22,719 14 328 44 374 72 615 

Peak day data based on 100-yr, 24-hr storm of 6.5 in. 
Average month data based on 100 years of HELP model synthetically generated data 
Wettest month data based on 5.72-in. rain 
Max month data based on 9.39 in. of rain (avg. of highest single month rain over period) 
Ac = acre 
CF = cubic feet 
CW = contact water 
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These data were then used to simulate the conditions where EMWMF Cells 5 and 6 were open concurrently 
with Environmental Management Disposal Facility Cell 1, the base case for the FFS evaluations.  

Table B.5. Base case modeling scenario 

 Cell 
area Peak day (CF/day) Average month 

(CF/day) 
Wettest month 

(CF/day) 
Max month 

(CF/day) 
Active 
cells/condition  

(acres) Leachate CW Leachate CW Leachate CW Leachate CW 

EMWMF Cell 5 
Situation B2 

                 
6.0  

                
7,404  

       
103,050  

              
1,272  

                    
456  

               
1,878  

                   
456  

              
3,084  

                   
750  

EMWMF Cell 6 
Situation B2 

                 
5.3  

                
6,479  

          
90,169  

              
1,113  

                    
399  

               
1,643  

                   
399  

              
2,699  

                   
656  

EMDF Cell 1 
Situation A 

                 
6.2  

                
7,440  

       
138,551  

                  
273  

                
1,584  

                   
484  

               
1,788  

                 
789  

               
2,937  

Totals 
           

17.5  
              

21,322  
       

331,770  
              

2,658  
                

2,439  
               

4,006  
               

2,643  
              

6,571  
               

4,344  
Converting to 
gal/day 

            
159,489  

    
2,481,640  

            
19,884  

              
18,240  

             
29,962  

             
19,77

3  

           
49,152  

             
32,49

0  
Converting to 
gal/min 

                     
111  

            
1,723  

                    
14  

                      
13  

                     
21  

                     
14  

                    
34  

                     
23  

leachate + CW 
gal/min 

 1,834 26 35 57 

CF = cubic feet 
CW = contact water 

The resulting flow rates were then used in the FFS as follows: 

• Average flow rate was rounded to 30 gpm 

Maximum month flow rate was rounded to 60 gpm and was used as the design basis in the FFS as a 
conservative measure, given the uncertainty in the flow rates. 
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C.1 METHODOLOGY 

The Environmental Management Waste Management Facility (EMWF) approach taken was to first 
compile the available data, then to qualitatively evaluate these for abundance in the waste lots, mobility, 
stability, and persistence in the EMWMF and surrounding environment, and potential risk concern. 
Following compilation and initial evaluation, the key contaminants of concern (COCs) were selected.  

For the last several years, almost all of the waste disposed at the EMWMF consists of waste lots from the 
East Tennessee Technology Park (ETTP) site, with similar contaminants. Waste lots from the ETTP are 
expected to continue for several years as remediation activities at the ETTP are completed. Therefore, the 
last two years of data were analyzed to determine which of the current analytes would require treatment if 
a system was installed at this time.  

As remediation activities increase at the Y-12 National Security Complex (Y-12) and the Oak Ridge 
National Laboratory (ORNL) sites, contaminants in the associated waste lots are expected to change and 
the key COCs may change. Additional evaluation was performed on the key COCs to determine trends 
and evaluate which COCs may require treatment at a future date as facilities with different characteristics 
are demolished. A process was also identified and will be documented in the EMWMF Sampling and 
Analysis Plan (SAP)/Quality Assurance Program Plan (QAPP) for ready evaluation of key COCs in the 
future. 

The following information was considered as part of this process: 

• Free liquids are not allowed to be disposed at EMWMF.  

• No listed waste has been or is projected to be disposed at EMWMF. Therefore, no degreasers/solvents 
are expected, such as trichloroethene  and tetrachloroethene. Instead, these materials are present as a 
result of intended use associated with the facilities that have been demolished and disposed at 
EMWMF, or as residual amounts in soil or debris from previous, remediated leaks or spills. 
Therefore, these materials may be present in minor amounts, rather than as primary contaminants.  

• Wastes disposed at EMWMF must meet Land Disposal Restrictions, minimizing the concentrations 
available to potentially leach into water. 

• Metals typically require a low pH environment to dissolve and be transported in water. Both the 
geologic environment and the disposed waste (primarily building debris) at EMWMF are 
carbonate-rich with historically higher pH levels. Therefore, many metals are not expected to dissolve 
and be transported in either the surface or groundwater. 

C.2 DATA COMPILATION 

The (over 11 years of) leachate and contact water analytical data was compiled. These analytical data 
included COCs and additional analytical data obtained by analyzing EMWMF wastewater for analytical 
suites instead of for COCs identified in the waste lots. The contact water analytical data are in Attachment 
1 to this appendix and the leachate data are in Attachment 2. As shown in these attachments, the number 
of analytes routinely detected is much less than the analytes that are analyzed.  

C-3 



 

C.3 DATA EVALUATION 

Following data compilation, the analytes were reviewed to evaluate abundance in the waste lots disposed 
at EMWMF, the contaminant mobility in water, the regulatory concern and/or risk, and other factors.  

C.3.1 Analyte Abundance in EMWMF Waste 

To determine the abundance in the waste, the number of waste lots with each analyte was compared 
against the number of waste lots where the analyte was detected during characterization. This comparison 
also determined that EMWMF was analyzing for many analytes not characterized in the waste. The 
abundance is provided per analyte in Attachment 3, the COC winnowing table. Analytes not characterized 
in the waste are indicated with a dash in the abundance table.  

There have been 170 waste lots disposed to date at EMWMF. Analytes detected in waste in 0–50 waste 
lots were designated as low abundance. Analytes detected in 50–100 waste lots were designated as 
moderate abundance. Analytes detected in over 100 of the waste lots were designated as high abundance. 

C.3.2 Mobility, Stability, and Persistence 

Analytes were next evaluated for mobility in water, stability, and persistence. As a conservative approach, 
stability and persistence were assumed to be remain constant, and mobility in the landfill environment 
was expected to predict whether a contaminant could be present in the landfill water. The mobility class 
for the common organic analytes was derived from Applied Hydrogeology (Fetter, C. W., 1994, Applied 
Hydrogeology, Prentice-Hall, Upper Saddle River, New Jersey). The analytes specifically listed are 
highlighted in Attachment 3. For the remaining analytes not listed in Fetter, the following mobility class 
was assigned based upon the chemical properties: 

Table C.1. Assigned mobility class for analyte families 

Suffix Assigned 
mobility Suffix Assigned 

mobility 
-hexane L -nitrile H 
-ketone M -phenol H 
-benzene H -chlor  L 
-ethene M -naphthalene L 
-ethane H -amine L 
-chloride H 

H = high 
L = low 
M = moderate 

Asbestos has not been seen in leachate or contact water and was assigned a low mobility due to its 
physical properties.  

Several metals are not expected to be mobile within the cell or within the geologic setting because of the 
concrete in the waste cell and the carbonate-rich geologic environment. However, metals such as barium 
and cadmium are mobile in the environment and are designated as such. Chromium has a dual mobility 
designation. Chrome III has a low mobility, but Chrome VI is highly mobile.  
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C.3.3 Potential Risk Concern 

Several analytes are of greater concern because of their carcinogenic risk and/or an underlying potential 
risk concern. These analytes were assigned a low, moderate, or high rating based on the level of concern.  

Mercury, cadmium, and nitrogen compounds (including ammonia) are of high concern because of the 
potential harm to the ecosystem. Pesticides are also of high concern because the potential harm to the 
ecosystem. In addition, certain mobile radionuclides are of high concern because of the mobility 
combined with the persistence in the environment and the potential harm to the ecosystem.  

Volatile organic compounds are of low concern because these are a relatively small component of the 
contamination associated with the waste. No free liquids or listed waste is allowed in the EMWMF, 
limiting the amount of volatile organic compounds to residual amounts in soil or debris from previous, 
remediated leaks or spills. Therefore, these are a low risk concern. 

The assigned ratings are found in Attachment 3. 

C.4 SELECTION OF KEY COCS 

Based upon the preceding evaluation, the key COCs were identified (Table C.2) as analytes that present in 
the wastewater and are abundant in the waste, mobile in the local environment, and of high potential risk 
concern. Additional water quality parameters will be monitored based on the Tennessee Department of 
Environment and Conservation (TDEC) Water Pollution Control experience in assessing industrial 
wastewater and recognizing reasonable potential impacts to streams in this geographical region. For 
example, Total Organic Carbon will be monitored to indicate the presence of volatile organic compounds 
and semivolatile organic compounds. Additional analyses would be triggered if higher levels of TOCs are 
seen.  

Details on the monitoring for the key COCs will be included in the subsequent SAP/QAPPs. 
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Table C.2. Key COCs and summary statistics for 2011–2013 

Analysis 
type Analyte No. of 

analyses 

No. of 
detected 
results 

Detection 
frequency Units Min. Max. 

Project 
quantitation 
limit (MDA) 

CMC 
AWQC 
TDEC 

Fish and 
Aquatic 

Life 
(batch) 

CCC 
AWQC 

TDEC Fish 
and Aquatic 

Life 
(continuous) 

TDEC 
AWQC 

recreation 

96% of 
the 

DCGs 

Max 
above 
FAL 

batch? 

Max 
above 
FAL 
cont? 

Max above 
recreation? 

Max 
above 

DCGs? 

METAL Arsenic, Tot + Diss 169 24 14.2% ug/L 0.15 3.6 5 340 150 10   No  No  No  - 
METAL Cadmium, Tot + Diss 169 34 20.1% ug/L 0.08 0.332 5 2.2* 0.27* -   No  Yes - - 
METAL Chromium, Tot + Diss 201 119 59.2% ug/L 0.3 16.7 5 625* 81* -   No  No  - - 
METAL Chromium, hexavalent 198 93 47.0% ug/L 6 112 6 16 11   Yes Yes - - 
METAL Copper, Tot + Diss 169 88 52.1% ug/L 0.41 5 5 15* 9.9* -   No  No  - - 
METAL Lead, Tot + Diss 201 22 10.9% ug/L 0.36 4.53 5 73* 2.8* -   No  Yes - - 
METAL Mercury, Tot + Diss 188 7 3.7% ug/L 0.065 0.22 5 1.4 0.77 0.051   No  No  Yes - 
METAL Nickel, Tot + Diss 196 136 69.4% ug/L 0.56 15 5 515* 57* 4600   No  No  No  - 
METAL Uranium 194 185 95.4% ug/L 2.01 388 5 - - -   - - - - 

Other Cyanide 303 14 4.6% ug/L 1.84 14.9 5 22 5.2 140   No  Yes No  - 
Other Dissolved Solids 41** 41 100.0% mg/L 125 1410 2.5 - - -   - - - - 
Other Suspended Solids 48** 27 56.3% mg/L 1.15 1400 2.5 - - -   - - - - 
Other Total Organic Carbon (TOC) 42**  41 97.6% mg/L 0.86 12.1 1 - - -   - - - - 
PPCB 4,4'-DDD 318 23 7.2% ug/L 0.011 0.0767 5 - - 0.0031   - - Yes - 
PPCB 4,4'-DDE 318 26 8.2% ug/L 0.0125 0.293 5 - - 0.0022   - - Yes - 
PPCB 4,4'-DDT 312 6 1.9% ug/L 0.013 0.05 5 1.1 0.001 0.0022   No  Yes Yes - 
PPCB Aldrin 307 7 2.3% ug/L 0.011 0.04 5 3 - 0.0005   No  - Yes - 
PPCB beta-BHC 311 101 32.5% ug/L 0.0104 0.289 5 - - 0.17   - - No  - 
PPCB Dieldrin 324 8 2.5% ug/L 0.011 0.02 5 0.24 0.056 0.00054   - - - - 
RAD Iodine-129 347 15 4.3% ug/L 0.39 12.8 5 0 0 0   - - - - 
RAD Strontium-90 350 266 76.0% ug/L 1.31 471 5 0 0 0   - - - - 
RAD Technetium-99 347 307 88.5% ug/L 4.11 983 5 0 0 0   - - - - 
RAD Tritium 347 249 71.8% ug/L 337 9234.86 5 0 0 0   - - - - 
RAD Uranium-233/234 347 344 99.1% ug/L 0.65 362 5 0 0 0   - - - - 
RAD Uranium-235/236 347 301 86.7% ug/L 0.26 27.4 5 0 0 0   - - - - 
RAD Uranium-238 347 339 97.7% ug/L 0.3 156.2 5 0 0 0   - - - - 

* Hardness corrected value based on average hardness of 112 mg/L in the North Tributary-05 receiving stream  
** Historical data only available for leachate 
 Additional Water Quality Parameters              

Other Hardness, as CaCO3, mg/l Because toxicity of some metals is directly related 
Other Nitrogen, Nitrate total (as N) Nutrients, important to monitor health of the stream 
Other Nitrogen, total (as N) Nutrients, important to monitor health of the stream 
Other Phosphorus, total (as P) Nutrients, important to monitor health of the stream 
Other TDS or conductivity Routine performance to determine if a pulse is moving through the system 
Other Total Organic Carbon Indicates the presence of volatile organic compounds or semivolatile organic compounds 
Other TSS Indicates the potential to transport adsorbed metals, affects benthics 
Other Whole effluent toxicity, both acute and chronic Minimum - semi-annual, or upon major change in waste characteristics; at least one sample during Sept.–Nov. low-flow period. 
Other Ammonia Nitrogen, Total as N Ubiquitous nature in most leachate streams 
Other Stream flow Required to calculate mixing in stream if upset conditions occur 
Other Wastewater Flow Required to calculate mixing in stream 

AWQC = ambient water quality criteria 
CCC = criterion continuous concentration 
CMC = criterion maximum concentration  
DCG = derived concentration guidelines 
FAL = fish and aquatic life 
MDA = minimum detectable activity 
PPCB = pesticides and polychlorinated biphenyls 
RAD = radiological 
TDS = total dissolved solids 
TSS = total suspended solids 
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C.4.1 Additional Analysis 

Each of the key COCs was evaluated over the EMWMF operating history to determine the trends. The 
data range from 2005 to 2014 was selected as the most complete, representative data set to evaluate and 
provides ten years of data. Contact water and leachate are graphed separately for each analyte, with the 
same axes for each analyte to facilitate the comparison between leachate and contact water. The following 
data were not filtered to show only the water released. Instead, all available analyses were used, including 
those from water that were treated. These graphs also indicate the changes in the analytical reporting 
limits over time, particularly for the analytes with minimal detects.  

The following table and graph shows the water volumes that have been treated in the past ten years. As 
shown, no contact water has been shipped for treatment since April 2011.  

Table C.3. EMWMF contact water volume shipped by year (2004 to present) 

Year Months 
Contact water 

shipped for 
treatment (gal) 

2005 Jan–Mar 660,262 
2006 Sep–Dec 831,187 
2007 April 274,621 
2009 April–May 

October 
724,056 
121,823 

2010 May–June 1,191,035 
2011 March–April 1,187,119 
Total (2004–2014)  4,990,103 

 

 

As shown in the following sections, concentrations of certain contaminants in contact water have changed 
over time, particularly as the origin of the waste received has changed. This is particularly noticeable in 
uranium (U) isotopes and strontium (Sr)as the origin of the waste has changed from Y-12 to ORNL to 
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ETTP. The following figure reflects these changes over time and indicates the changes expected to be 
seen as the origin of the waste changes in the future. 

 
 

 2002–2006 2007–2010 2011–2014 
Y-12 Boneyard/Burnyard  Old Salvage Yard, Biology Complex, 

Alpha 5 
ORNL Melton Valley closure soil 

and sediment, main plant 
surface impoundments 

University of Tennessee-
Battelle Bldg. 3026,  
2000 complex 

2000 complex, including slabs and soils 

ETTP K1070A burial ground, 
main facilities 

K-25, Zone 1 and 2, Poplar 
Creek process facilities 

K-33, K-25 

Other David Witherspoon 901 David Witherspoon 1630  

As shown above, prior to 2010, strontium was more prevalent in the contact water, representing the waste 
streams from Y-12 and ORNL. After 2010, U-233/234 is the prevalent radionuclide, representing a 
change in waste streams to primarily those originating at ETTP. U-235/236 is also more common in 
contact water prior to 2007, representing the portion of waste received from Y-12 and the 
Boneyard/Burnyard.  

Following completion of the ETTP remedial actions, changes in the overall landfill wastewater 
concentrations are anticipated as Y-12 and ORNL waste again become the major waste lots received. 
Specifically, increases in mercury and strontium concentrations are anticipated.  
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Arsenic  

Low levels of arsenic are detected in both the contact water and 
leachate. When detected, arsenic is well below the project 
quantitation level (PQL) of 5 ug/L. Arsenic is not expected to 
require treatment 

Recreational ambient water quality 
criteria (AWQC) – 10 ug/L 
Criterion maximum concentration 
(CMC) – 340 ug/L 
Criterion continuous concentration 
(CCC) – 150 ug/L 
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Cadmium  

Cadmium was detected in about 20% of the 
leachate and contact water samples. Leachate 
typically contains lower cadmium than contact 
water. There have been no results higher than the 
CMC, but there are several instances, particularly 
in 2009, when results were higher than the CCC. 
The recent PQL is higher than what is required to 
demonstrate compliance with the CCC, but 
historical results occasionally exceed this value. 
Cadmium treatment is expected if continuous 
discharge is implemented. 

Recreational AWQC – n/a 
Hardness corrected CMC – 2.2 ug/L 
Hardness corrected CCC – 0.27 ug/L 
 

Cadmium CW 
summary 

No. 
samples 

Detected Min. 
detect 
(ug/L) 

Max. 
detect 
(ug/L) 

Total (Unfilt) 115 78 0.08 1 
Dissolved (Filt) 216 36 0.105 1.65 
Total 331 114   

CW = contact water 

The highest value of 1.65 ug/L was a filtered sample collected on 5/13/2009 from Contact Water Pond 
(CWP) 2. However, this sample may not be representative of the actual water quality. The next highest 
sample result was 1.0 ug/L from an unfiltered sample collected from CWP 3 on 4/14/11, indicating that 
the highest result may not be representative of the actual water quality. The filtered sample collected from 
CWP 2 had a result of 0.28 ug/L. The comparison of filtered vs. unfiltered results does not show a 
consistent trend. For some pairs, filtered and unfiltered results are the same; for others, the filtered results 
are slightly higher; and for others, the unfiltered results are slightly higher. However, almost all are in the 
0.1 to 0.2 ug/L range. 
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Chromium (total) 

Historically, about 60% of the results have been detects. Total 
chrome has not been above the hardness corrected CMC, but 
exceeded the hardness corrected CCC in March 2011.  

Recreational AWQC – n/a 
Hardness corrected CMC – 625 ug/L 
Hardness corrected CCC – 81 ug/L 
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Hexavalent Chrome 

Historically, about 60% of the results have been detects. Only contact 
water data is currently available for hexavalent chrome (Cr-VI) because 
this analysis is not required to prove compliance with the Liquid and 
Gaseous Waste Operations/Process Waste Treatment Complex waste 
acceptance criteria.  

Recreational AWQC – n/a 
CMC – 16 ug/L 
CMC – 11  

As shown in the graph below, hexavalent chrome was an issue in contact water between March 2011 and 
May 2012. Water with Cr-VI results higher than the AWQC of 16 ug/L were retained in the contact water 
ponds and tanks, and the Cr-VI was reduced to levels below 16 ug/L prior to release. Additional samples 
were collected to monitor the reduction and verify water was acceptable for release, resulting in the stair 
step pattern on the graph.  

The Cr-VI was thought to result from disposal of K-33 debris at EMWMF during this time frame. A 
similar rise in Cr-VI levels was anticipated and has been seen for the ongoing K-31 demolition debris 
disposal (not shown). However, the EMWMF operations staff strives to place suspect debris in areas that 
are not impacted by accumulations of contact water to minimize the possibility of hexavalent chromium 
impacts, and maintains the capacity to reduce contact water when required.  
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Copper 

Historically, about 52% of the results have been 
detects. Higher copper levels were more 
prevalent in the past, with results above the 
CMC in February to March 2005, and again in 
November 2007 and February 2008. Since that 
time, there have been no results above the CMC. 
There have been no results above the CCC since 
May 2010. However, several results approached 
that amount in 2012. 

Recreational AWQC – n/a 
Hardness corrected CMC – 15 ug/L 
Hardness corrected CCC – 9.9 ug/L 

Copper CW 
Summary 

No. 
Samples 

Detected Min. 
detect 
(ug/L) 

Max. 
detect 
(ug/L) 

Total (Unfilt) 150 130 1 80.2 
Dissolved (Filt) 221 123 1 36.5 
Total 371 253   

CW = contact water 

Leachate contains lower concentrations of copper. The highest result was 12.8 on July 14, 2014. This 
value was below the CMC, but exceeded the CCC. There was no concurrent elevation in contact water. 
The potential for copper treatment will be considered as a contingency in the future if continuous 
discharge is implemented. 
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Cyanide 

Historically, about 5% of the results have been detects. Results are 
well below the CMC. Most results have been below detection limits, 
but there were several results above the CCC during the period March 
2011 to September 2011. One additional result exceeded the CCC in 
May 2012. The potential for cyanide treatment will be considered as a 
contingency if continuous discharge is implemented. 

Recreational AWQC – 140 ug/L 
CMC – 22 ug/L 
CCC – 5.2 ug/L 
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Lead 

Historically, about 11% of the results have been detects. Results are 
below the CMC, but several have been above the CCC in the past. 
The highest contact water results were in February and March 2008. 

Recreational AWQC – n/a 
Hardness corrected CMC – 73 ug/L 
Hardness corrected CCC – 2.8 ug/L 

Since March 2009, no detected result has been above the CCC, although the detection limit was usually 
set at 3 ug/l. However, the lack of results above 3 ug/L and lack of results above the lower detection limits 
in early 2013 demonstrate that recent contact water met the hardness corrected CCC. The highest leachate 
value was 4.53 in February 2009, which is above the CCC. The potential for lead treatment will be 
considered as a contingency in the future if continuous discharge is implemented. 
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Mercury 

Historically, about 11% of the results have been 
detects. Results are below the CMC, but several 
have been above the CCC in the past. The 
highest contact water results were in February 
and March 2008. Historically, about 4% of the 
results have been detects and many of the other 
results are B qualified, indicating that the results 
may be suspect. However, the recreational 
AWQC was not a discharge criterion and the 
detection limit was not low enough to determine 
if it can be met. 

Recreational AWQC – 0.051 ug/L 
CMC – 1.4 ug/L 
CCC – 0.77 ug/L 
 

Mercury CW 
Summary 

No. 
Samples 

Detected Min. 
detect 
(ug/L) 

Max. 
detect 
(ug/L) 

Total (Unfilt) 127 32 0.021 0.8 
Dissolved (Filt) 201 9 0.02 0.109 
Total 331 114   

CW = contact water 

The highest detected result was 0.8 on Sept 15, 2008. This result was B qualified, indicating the result 
may not be accurate.  

The results from filtered and unfiltered pairs show filtered sample results in a pair are generally slightly 
less than the total sample results. This indicates that mercury is present in both the dissolved and 
undissolved state. Mercury treatment is expected to be required because of the low recreational AWQC 
that will need to be met after implementation of this focused feasibility study (FFS), and because the 
Environmental Management Disposal Facility is expected to receive more mercury-contaminated waste. 

 
 

 

C-18 
 



 

Nickel 

Historically, about 70% of the results have been detects. Results 
are well below the CMC and CCC. The two highest results 
occurred in September 2012 and were well below the CCC, with 
the highest result (48 ug/L) on September 25, 2012.  

Recreational AWQC – 4,600 ug/L 
Hardness corrected CMC – 515 ug/L 
Hardness corrected CCC – 57 ug/L 
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Uranium 

AWQC are established for the uranium radionuclides present within EMWMF waste, but not for uranium 
as a metal. Total uranium is monitored in conjunction with the radionuclide analyses to show trends. 
There were higher levels of total uranium in the leachate early in the EMWMF history, followed by a 
declining trend with lower results since 2007. A similar trend can be inferred from the contact water data. 
However, there are no total uranium contact water results available from 2005 or earlier to evaluate.  
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Uranium 233/234 

There have been no recent results above the current criterion, but 
there were several results above this criterion in CWPs 1, 2, and 4 
in May 2010. Leachate did not show a similar rise in activity at 
that time, and generally has lower results.  

Current criterion – 480 pCi/L 
 

The potential for uranium 233/234 treatment will be considered as a contingency in the future. 

 

 

 

C-21 
 



 

Uranium 235/236 

There have been no results above that criterion. The highest result 
observed was in May 2010, concurrent with the elevated  
U-233/234 results. Leachate did not show a similar rise in activity 
at that time, and generally has lower, more consistent results. 

Current criterion – 480 pCi/L 
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Uranium 238 

There have been no results above that criterion in the last ten 
years. The highest result observed was in leachate in 2005 (117 
pCi/L). Contact water showed elevated readings at that time, but 
not as consistently. The leachate and contact water trends for total 
uranium and U-238 are very similar, indicating U-238 is likely 
the basis of the total uranium results. 

Current criterion – 576 pCi/L 
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Iodine-129 

Neither contact water nor leachate results have been above 5 
pCi/L in the last ten years. The ranges in the graphs below were 
reduced to 1/20th of the current criterion (24 pCi/L) to show the 
variation in the results over time.  

Current criterion – 480 pCi/L 
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Strontium-90 

Contact water results have approached this value in 2006 and 2007, 
and exceeded it in April 2009 (1620 pCi/L). Leachate showed a 
similar but muted trend, and has not approached the current criterion. 
Because of the higher activities in the past, the potential for Sr-90 
treatment will be considered as a contingency in the future. 

Current criterion – 960 pCi/L 
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Technetium-99 

Neither contact water nor leachate results are within an order of 
magnitude of this value within the last ten years. The results show the 
impact of the recent higher sum-of-fraction waste from K-25 on both 
the contact water and leachate. However, neither wastewater stream 
required treatment. 

Current criterion – 96,000 pCi/L 
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Tritium 

Neither contact water nor leachate results have been close to this 
value over the last ten years. One result in October 2014 was 
approximately 32,000 pCi/L. However, this result is questionable 
because the results immediately before this result was below 1000 
pCi/L and the result four days later was below 200 pCi/L. Because 
tritium behaves like water, a high spike in concentration, followed 
immediately by a decline, is unlikely.  

Current criterion – 1,920,000 pCi/L 
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C.4.2 Pesticides 

The proposed AWQC for EMWMF include the following pesticides: 

• 4,4'-DDD 
• 4,4'-DDE 
• 4,4'-DDT 
• Aldrin 
• beta-BHC 
• Dieldrin 

Significant quantities of these materials were not present in incoming waste lots disposed at EMWMF and 
were not identified as site-related contaminants. Instead, these materials are present as a result of intended 
use associated with the facilities that have been demolished and disposed at EMWMF, or as residual 
amounts in soil or debris from previous, remediated leaks or spills.  

The contact water and leachate have been tested for these compounds for over 11 years at the detection 
limits, at or below the TDEC Rule 1200-04-03-.05-required method detection limits (RDLs). These 
results were lower than the applicable TDEC Fish and Aquatic Life discharge limits required for 
EMWMF. Almost all results have been non-detects. A few beta-BHC results were detected around April 
2011 and the last quarter of calendar year 2011, but these were all below the RDL of 0.5 ug/l. A very 
small number of 4-4’-DDE results were above the RDL of 0.1 ug/l around the January 2013 time frame. 
Based on the presence of only residual amounts of these compounds in the waste, and that none of these 
were principle contaminants in the disposed waste, the required reporting limits are acceptable detection 
limits for these compounds. 
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4,4-DDD 

Most of the variations in the graphs below are the result of 
changes in detection limits; however, there was one result greater 
than the AWQC and above the detection limit—0.051 ug/l on 
December 20, 2011. Samples were analyzed with lower detection 
limits, mostly lower than the AWQC, in late April through mid-
August 2013. All results during this period were non-detects.  

Recreational AWQC – 0.0031 ug/L  
CMC – n/a 
CMC – n/a  
RDL – 0.1 ug/L 
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4,4-DDE 

Most of the variations in the graphs below are the result of 
changes in detection limits; however, there was one result greater 
than the AWQC and above the detection limit—0.055 ug/l on 
March 2, 2011. Samples analyzed in December 2011 and January 
2012 were mostly non-detects at the detection limit of 0.05. 
However, two samples had results of 2.11 and 1.96 ug/L. These 
results are suspect as these are orders of magnitude higher than 
the other, concurrent results. Samples were analyzed with lower 
detection limits, mostly lower than the AWQC, in late April 
through mid-August 2013. All results during this period were 
non-detects.  

Recreational AWQC – 0.0022 ug/L  
CMC – n/a 
CMC – n/a  
RDL – 0.1 ug/L 
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4,4-DDT 

Most of the variations in the graphs below are the result of 
changes in detection limits, as only 2% of the results have been 
detected, although these have all been below the detection limit. 
However, from June 2014 on, the detection limit has been around 
0.002 ug/L. 

Recreational AWQC – 0.0022 ug/L  
CMC – 1.1 ug/L 
CMC – 0.001 ug/L 
RDL – 0.1 ug/L 
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Aldrin 

Most of the variations in the graphs below are the result of 
changes in detection limits, as only 2% of the results have been 
detected, although these have all been below the specified 
detection limit. However, from June 2014 on, the detection limit 
has been around 0.002 ug/L 

Recreational AWQC – 0.0005 ug/L 
CMC – 3 ug/L 
CMC – 0.001 ug/L 
RDL – 0.5 ug/L 
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Beta BHC 

There have been three instances in ten years, all within the same 
timeframe, when results were higher than the AWQC: September 
29, 2011 (0.289 ug/L); October 26, 2011 (2.1 ug/L); and 
December 1, 2011 (0.318 ug/L). All other results are below the 
recreational AWQC and are mostly non-detects.  

Recreational AWQC – 0.17 ug/L 
CMC – n/a 
CMC – n/a 
RDL – 0.5 ug/L (gamma BHC) 

 

 

 

C-33 
 



 

Dieldrin 

The variation in the graphs below is the result of changes in 
detection limits, as only 2.5% of the results have been detected, 
all below the detection limit. The detection limit from May 2013 
to mid-August 2013 was about 0.002 ug/L. All results during this 
period were non-detects. 

Recreational AWQC – 0.00054 ug/L 
CMC – 0.2 ug/L 
CMC – 0.056 ug/L 
RDL – 0.05 ug/L 
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C.5 SUMMARY 

Based on the evaluation of the last two years of data, the COCs considered to require treatment for the 
FFS are mercury and cadmium if future operations rely on continuous release of wastewater to Bear 
Creek. Neither COC is currently expected to require treatment if there is batch release of waste water to 
Bear Creek. 

Additional COCs that would have required treatment in the past under the FFS AWQC are: 

• Copper 
• Cyanide 
• Lead 
• U-238 
• Sr-90 

The potential that treatment may be required for these additional COCs will be considered during 
evaluation of the alternatives to determine if these could be effectively treated with minimal 
changes/upgrades. 

Hexavalent chrome is anticipated to be reduced in the contact water ponds/tanks when this occurs. 

As stated in Sect. C.4.2, pesticides are present in the waste because of their intended use at the facilities 
disposed at EMWMF. These are present in minor concentrations in the contact water and leachate. 
Therefore, the RDL will be used as the future detection limit. Concentrations are anticipated to be below 
these levels. 
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APPENDIX C. 
ATTACHMENT 1—CONTACT WATER DATA 
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Analysis 
type Code Analyte No. of 

analyses 

No. of 
detected 
results 

Detection 
frequency Units Min. Max. 

Project 
quantitation 

limit 
(MDA) 

CMC 
AWQC 
TDEC 

Fish and 
Aquatic 

Life 
(batch) 

CCC 
AWQC 

TDEC Fish 
and Aquatic 

Life 
(continuous) 

TDEC 
AWQC 

recreation 

96% of 
the 

DCGs 

Max 
above 
FAL 

batch? 

Max 
above 
FAL 
cont? 

Max above 
recreation? 

Max 
above 

DCGs? 

HERB 2 2,4-D 2 0 0.0% ug/L . . 0.5 - - -   - - - - 
HERB 2 Silvex 22 3 13.6% ug/L 0.016 0.05 0.5 - - -   - - - - 

METAL 2 Aluminum 104 97 93.3% ug/L 34.7 2490 50 - - -   - - - - 
METAL 2 Antimony 124 54 43.5% ug/L 0.76 10.2 6 - - 640   - - No  - 
METAL 1 Arsenic 105 54 51.4% ug/L 0.75 3.3 5 340 150 10   No  No  No  - 
METAL 2 Barium 121 121 100.0% ug/L 20.4 108 5 - - -   - - - - 
METAL 2 Beryllium 103 31 30.1% ug/L 0.02 0.29 1 - - -   - - - - 
METAL 2 Boron 104 102 98.1% ug/L 16.9 727 10 - - -   - - - - 
METAL 1 Cadmium 105 64 61.0% ug/L 0.08 1 1 2.014 0.25 -   No  Yes - - 
METAL 2 Calcium 104 104 100.0% ug/L 18500 226000 250 - - -   - - - - 
METAL 1 Chromium 126 112 88.9% ug/L 0.35 16.7 5 570 74 -   No  No  - - 
METAL 1 Chromium, hexavalent 202 93 46.0% ug/L 6 112 6                 
METAL 2 Cobalt 77 30 39.0% ug/L 0.13 3.7 5 - - -   - - - - 
METAL 2 Copper 111 105 94.6% ug/L 1.15 50.9 5 13 9 -   Yes Yes - - 
METAL 2 Hafnium 5 0 0.0% ug/L     50 - - -   - - - - 
METAL 2 Iron 104 99 95.2% ug/L 6.64 2490 50 - - -   - - - - 
METAL 1 Lead 121 61 50.4% ug/L 0.64 6.2 3 64.581 2.5 -   No  Yes - - 
METAL 2 Lithium 88 77 87.5% ug/L 2.76 274 10 - - -   - - - - 
METAL 2 Magnesium 104 103 99.0% ug/L 3760 33200 50 - - -   - - - - 
METAL 2 Manganese 104 101 97.1% ug/L 0.734 736 5 - - -   - - - - 
METAL 1 Mercury 121 31 25.6% ug/L 0.021 0.2 0.2 1.4 0.77 0.051   No  No  Yes - 
METAL 2 Molybdenum 78 77 98.7% ug/L 1.5 24 5 - - -   - - - - 
METAL 1 Nickel 111 107 96.4% ug/L 0.662 33.5 10 468.23 52 4600   No  No  No  - 
METAL 2 Phosphorous 37 37 100.0% ug/L 11 658 20 - - -   - - - - 
METAL 2 Potassium 104 103 99.0% ug/L 938 7120 500 - - -   - - - - 
METAL 1 Selenium 270 56 20.7% ug/L 0.24 8.1 5 20 5 -   No  Yes - - 
METAL 1 Silver 105 4 3.8% ug/L 0.22 0.47 1 3.217 - -   No  - - - 
METAL 2 Sodium 104 98 94.2% ug/L 2890 31100 250 - - -   - - - - 
METAL 2 Strontium 119 118 99.2% ug/L 40 625 50 - - -   - - - - 
METAL 1 Thallium 103 4 3.9% ug/L 0.56 4.2 3 - - 0.47   - - Yes - 
METAL 2 Tin 119 6 5.0% ug/L 0.312 6.1 50 - - -   - - - - 
METAL 2 Titanium 67 60 89.6% ug/L 0.19 19 5 - - -   - - - - 
METAL 1 Uranium 78 65 83.3% ug/L 11.2 877 15 - - -   - - - - 
METAL 2 Vanadium 119 76 63.9% ug/L 0.18 9.97 20 - - -   - - - - 
METAL 1 Zinc 112 102 91.1% ug/L 2.7 187 10 117.18 120 -   Yes Yes No  - 
METAL 2 Zirconium 10 9 90.0% ug/L 0.736 2.77 50 - - -   - - - - 

Other 2 Asbestos 173 0 0.0% fibers/L . . 200,000         - - - - 
Other 2 Chloride 2 2 100.0% mg/L 15.1 17.4 0.1 - - -   - - - - 
Other 1 Cyanide 211 13 6.2% ug/L 1.84 14.9 5 22 5.2 140   No  Yes No  - 
Other 2 Fluoride 2 2 100.0% mg/L 0.5 0.59 0.05 - - -   - - - - 
Other 2 Nitrate 1 0 0.0% mg/L . . 0.1 - - -   - - - - 
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Other 2 Suspended Solids 13 13 100.0% mg/L 3.6 33.4 2.5 - - -   - - - - 
Other 2 Total Organic Carbon (TOC) 1 1 100.0% mg/L 5.3 5.3 1 - - -   - - - - 
PPCB 1 4,4'-DDD 236 23 9.7% ug/L 0.011 0.051 0.1 - - 0.0031   - - Yes - 
PPCB 1 4,4'-DDE 236 25 10.6% ug/L 0.01 0.293 0.1 - - 0.0022   - - Yes - 
PPCB 1 4,4'-DDT 226 5 2.2% ug/L 0.013 0.05 0.05 1.1 0.001 0.0022   No  Yes Yes - 
PPCB 1 Aldrin 211 20 9.5% ug/L 0.011 0.044 0.05 3 - 0.0005   No  - Yes - 
PPCB 1 alpha-BHC 216 2 0.9% ug/L 0.011 0.02 0.05 - - 0.049   - - No  - 
PPCB 2 alpha-Chlordane 238 3 1.3% ug/L 0.01 0.023 0.05 - - -   - - - - 
PPCB 1 beta-BHC 226 97 42.9% ug/L 0.001 0.289 0.05 - - 0.17   - - Yes - 
PPCB 2 Chlordane 183 0 0.0% ug/L . . 0.1 2.4 0.0043 0.0081   - - - - 
PPCB 2 delta-BHC 216 4 1.9% ug/L 0.013 0.0372 0.05 - - -   - - - - 
PPCB 2 Dieldrin 273 15 5.5% ug/L 0.001 0.03 0.24 0.24 0.056 0.00054   No  No  Yes - 
PPCB 1 Endosulfan I 211 12 5.7% ug/L 0.011 0.026 0.05 0.22 0.056 89   No  No  No  - 
PPCB 1 Endosulfan II 226 6 2.7% ug/L 0.011 0.028 0.05 0.22 0.056 89   No  No  No  - 
PPCB 1 Endosulfan sulfate 216 5 2.3% ug/L 0.01 0.031 0.05 - - 89   - - No  - 
PPCB 1 Endrin 228 3 1.3% ug/L 0.015 0.027 0.05 0.086 0.036 0.06   No  No  No  - 
PPCB 1 Endrin aldehyde 236 1 0.4% ug/L 0.012 0.012 0.05 - - 0.3   - - No  - 
PPCB 2 Endrin ketone 184 0 0.0% ug/L . . 0.05 - - -   - - - - 
PPCB 2 gamma-Chlordane 238 11 4.6% ug/L 0.011 0.045 0.05 - - -   - - - - 
PPCB 1 Heptachlor 186 7 3.8% ug/L 0.011 0.015 0.05 0.52 0.0038 0.00079   No  Yes Yes - 
PPCB 1 Heptachlor epoxide 228 8 3.5% ug/L 0.011 0.0241 0.05 0.52 0.0038 0.00039   No  Yes Yes - 
PPCB 1 Lindane 28 0 0.0% ug/L . . 0.05 0.95 - 1.8   - - - - 
PPCB 2 Methoxychlor 212 21 9.9% ug/L 0.011 0.05 0.05 - - -   No  - No  - 
PPCB 1 PCB-1016 269 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1221 258 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1232 258 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1242 269 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1248 258 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1254 269 22 8.2% ug/L 0.0434 0.34 0.5 0.5 - 0.00064   No  - Yes - 
PPCB 1 PCB-1260 269 6 2.2% ug/L 0.0151 0.14 0.5 0.5 - 0.00064   No  - Yes - 
PPCB 1 PCB-1262 224 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1268 226 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 Polychlorinated biphenyl 12 0 0.0% ug/L . . 0.5 - 0.014 0.00064   - - - - 
PPCB   Toxaphene 2 0 0.0% ug/L . . 5                 
RAD 2 Actinium-227 107 7 6.5% pCi/L 0.18 0.62 1.5       9.6 - - - No  
RAD 2 Alpha activity 62 60 96.8% pCi/L 11.7 3,160         . - - - - 
RAD 2 Aluminum-26 31 0 0.0% pCi/L . . 10       9,600 - - - - 
RAD 1 Americium-241 273 17 6.2% pCi/L 0.18 1.23 1       28.8 - - - No  
RAD 2 Americium-243 71 13 18.3% pCi/L 0.19 0.5 1       28.8 - - - No  
RAD 1 Beta activity 62 59 95.2% pCi/L 11.1 2,160 5       . - - - - 
RAD   Californium-252 58 0 0.0% pCi/L - - 10       96 - - - - 

  C-40 



 

Analysis 
type Code Analyte No. of 

analyses 

No. of 
detected 
results 

Detection 
frequency Units Min. Max. 

Project 
quantitation 

limit 
(MDA) 

CMC 
AWQC 
TDEC 

Fish and 
Aquatic 

Life 
(batch) 

CCC 
AWQC 

TDEC Fish 
and Aquatic 

Life 
(continuous) 

TDEC 
AWQC 

recreation 

96% of 
the 

DCGs 

Max 
above 
FAL 

batch? 

Max 
above 
FAL 
cont? 

Max above 
recreation? 

Max 
above 

DCGs? 

RAD 1 Carbon-14 274 28 10.2% pCi/L 12.43 103.37 50    67,200    No  
RAD 1 Cesium-137 272 13 4.8% pCi/L 2.85 11.47 10       2,880 - - - No  
RAD 1 Chlorine-36 263 69 26.2% pCi/L 2.03 302.36 50       48,000 - - - No  
RAD 1 Cobalt-60 239 1 0.4% pCi/L 11.8 11.8 10       4,800 - - - No  
RAD 2 Curium-242 76 0 0.0% pCi/L . . 10       960 - - - - 
RAD 2 Curium-243/244 76 3 3.9% pCi/L 0.47 1.43 1       48 - - - No  
RAD 1 Curium-245 230 36 15.7% pCi/L 0.18 0.83 1       28.8 - - - No  
RAD 1 Curium-246 230 36 15.7% pCi/L 0.18 0.83 1       28.8 - - - No  
RAD 1 Curium-247 230 5 2.2% pCi/L 0.23 0.94 1       28.8 - - - No  
RAD 2 Curium-248 104 12 11.5% pCi/L 0.16 1.48 2       7.68 - - - No  
RAD 2 Europium-152 238 1 0.4% pCi/L 26 26 10       19,200 - - - No  
RAD 2 Europium-154 238 0 0.0% pCi/L . . 10       19,200 - - - - 
RAD 2 Europium-155 79 2 2.5% pCi/L 3.9 6.21 10       96,000 - - - No  
RAD 1 Iodine-129 275 13 4.7% pCi/L 0.65 5.15 5       480 - - - No  
RAD 2 Lead-210 185 17 9.2% pCi/L 0.67 2.91 1       28.8 - - - No  
RAD 2 Neptunium-237 273 27 9.9% pCi/L 0.12 4.2 1       28.8 - - - No  
RAD 2 Nickel-63 220 6 2.7% pCi/L 24.8 78.7 7200       288,000 - - - No  
RAD 2 Plutonium-236 71 0 0.0% pCi/L . . 1       96 - - - - 
RAD 2 Plutonium-238 242 5 2.1% pCi/L 0.17 5.35 1       38.4 - - - No  
RAD 1 Plutonium-239/240 273 13 4.8% pCi/L 0.13 3.84 1       28.8 - - - No  
RAD 2 Plutonium-241 222 1 0.5% pCi/L 30 30 48       1,920 - - - No  
RAD 1 Plutonium-242 230 53 23.0% pCi/L 0.09 1.58 1       28.8 - - - No  
RAD 2 Plutonium-244 71 0 0.0% pCi/L . . 1       28.8 - - - - 
RAD 1 Potassium-40 233 31 13.3% pCi/L 15.29 79.2 10       6,720 - - - - 
RAD 2 Protactinium-231 3 0 0.0% pCi/L . . 300       9.6 - - - - 
RAD 2 Protactinium-234m 263 259 98.5% pCi/L 0.3 637.6 100       67,200 - - - No  
RAD 1 Radium-226 261 68 26.1% pCi/L 0.08 1.21 1       96 - - - No  
RAD 1 Radium-228 261 39 14.9% pCi/L 0.57 83.1 1       96 - - - No  
RAD 1 Strontium-90 281 202 71.9% pCi/L 1.31 953 4       960 - - - No  
RAD 1 Technetium-99 274 257 93.8% pCi/L 3.98 4,840 10       96,000 - - - No  
RAD 2 Thorium-227 73 3 4.1% pCi/L 0.18 0.62 1.5       3,840 - - - No  
RAD 1 Thorium-228 267 10 3.7% pCi/L 0.17 0.55 1       384 - - - No  
RAD 1 Thorium-229 217 8 3.7% pCi/L 0.09 1.48 9.6       38.4 - - - No  
RAD 1 Thorium-230 267 164 61.4% pCi/L 0.15 3.08 1       288 - - - No  
RAD 1 Thorium-232 267 30 11.2% pCi/L 0.13 0.85 1       48 - - - No  
RAD 1 Thorium-234 230 226 98.3% pCi/L 0.3 93.1 240       9,600 - - - No  
RAD 1 Tritium 274 133 48.5% pCi/L 283.13 7285.12 300       1,920,000 - - - No  
RAD 2 Uranium-232 71 9 12.7% pCi/L 0.21 0.82 1       96 - - - No  
RAD 1 Uranium-233/234 274 267 97.4% pCi/L 0.65 529.8 1       480 - - - Yes 
RAD 1 Uranium-235/236 273 242 88.6% pCi/L 0.26 55.7 1       576 - - - No  
RAD 1 Uranium-236 6 5 83.3% pCi/L 11.74 37.62 1       480 - - - No  
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RAD 1 Uranium-238 275 267 97.1% pCi/L 0.3 749.6 1       576 - - - Yes 
RAD 2 Yttrium-90 233 152 65.2% pCi/L 1.31 953 4       9,600 - - - No  

SVOA 2 1,2,4-Trichlorobenzene 247 0 0.0% ug/L . . 10 - - 70 - - - - - 
SVOA 2 1,2-Dichlorobenzene 247 0 0.0% ug/L . . 10 - - 1300 - - - - - 
SVOA 2 1,3-Dichlorobenzene 247 0 0.0% ug/L . . 10 - - 960 - - - - - 
SVOA 2 1,4-Dichlorobenzene 249 1 0.4% ug/L 1 1 10 - - 190 - - - No  - 
SVOA 2 2,3,4,6-Tetrachlorophenol 229 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 2,4,5-Trichlorophenol 2 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 2,4,6-Trichlorophenol 2 0 0.0% ug/L . . 10 - - 24 - - - - - 
SVOA 2 2,4-Dimethylphenol 225 23 10.2% ug/L 2.03 7.27 10 - - 850 - - - No  - 
SVOA 2 2,4-Dinitrophenol 225 0 0.0% ug/L . . 25 - - 5300 - - - - - 
SVOA 2 2-Methylnaphthalene 235 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 2-Methylphenol 227 11 4.8% ug/L 2.02 3.39 10 - - - - - - - - 
SVOA 2 3- and 4- Methylphenol 185 41 22.2% ug/L 2.02 22 10 - - - - - - - - 
SVOA 2 4-Chloro-3-methylphenol 215 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 4-Methylphenol 14 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Acenaphthene 273 3 1.1% ug/L 0.165 0.328 10 - - 990 - - - No  - 
SVOA 2 Acenaphthylene 220 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Acetophenone 205 2 1.0% ug/L 2.05 4 10 - - - - - - - - 
SVOA 2 Anthracene 225 16 7.1% ug/L 0.183 3.44 10 - - 40000 - - - No  - 
SVOA 2 Benz(a)anthracene 225 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 2 Benzenemethanol 215 0 0.0% ug/L . . 20 - - - - - - - - 
SVOA 2 Benzidine 96 0 0.0% ug/L . . 50 - - 0.002 - - - - - 
SVOA 1 Benzo(a)pyrene 225 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 2 Benzo(b)fluoranthene 225 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 2 Benzo(ghi)perylene 225 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Benzo(k)fluoranthene 225 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 1 Benzoic acid 235 61 26.0% ug/L 0.5 76.9 50 - - -   - - - - 
SVOA 1 Bis(2-ethylhexyl)phthalate 225 20 8.9% ug/L 0.5 11 10 - - 22 - - - No  - 
SVOA 2 Butyl benzyl phthalate 225 0 0.0% ug/L . . 10 - - 1900 - - - - - 
SVOA 2 Carbazole 265 3 1.1% ug/L 0.274 0.55 10 - - - - - - - - 
SVOA 2 Chrysene 225 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 1 Dibenz(a,h)anthracene 225 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 2 Dibenzofuran 225 0 0.0% ug/L . . 10 - - - - - - - - 

    Dieldrin 1 0 0.0% ug/L   . 0.24             -   
SVOA 1 Diethyl phthalate 225 9 4.0% ug/L 0.5 2.02 10 - - 44000 - - - No  - 
SVOA 1 Dimethyl phthalate 225 1 0.4% ug/L 2.61 2.61 10 - - 1100000 - - - No  - 
SVOA 1 Di-n-butyl phthalate 269 24 8.9% ug/L 0.5 11 10 - - 4500 - - - No  - 
SVOA 2 Di-n-octylphthalate 225 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA   Diphenylamine 26 0 0.0% ug/L . .               -   
SVOA 2 Fluoranthene 225 5 2.2% ug/L 0.172 0.265 10 - - 140 - - - No  - 
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SVOA 2 Fluorene 225 2 0.9% ug/L 0.2 0.242 10 - - 5300 - - - No  - 
SVOA 2 Hexachlorobenzene 150 0 0.0% ug/L . . 10 - - 0.0029 - - - - - 
SVOA 2 Hexachlorobutadiene 215 0 0.0% ug/L . . 10 - - 180 - - - - - 
SVOA   Hexachloroethane 29 0 0.0% ug/L . . 10             -   
SVOA 1 Indeno(1,2,3-cd)pyrene 225 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 2 Isophorone 225 0 0.0% ug/L . . 10 - - 9600 - - - - - 
SVOA   m+p Methylphenol 39 1 2.6% ug/L 2.35 2.35 10             -   
SVOA 2 Naphthalene 265 6 2.3% ug/L 0.242 4.88 10 - - - - - - - - 
SVOA 2 Nitrobenzene 2 0 0.0% ug/L . . 10 - - 690 - - - - - 
SVOA 1 Pentachlorophenol 227 2 0.9% ug/L 8.94 12.9 10 19 15 30 - No  No  No  - 
SVOA 2 Phenanthrene 225 6 2.7% ug/L 0.195 2.27 10 - - - - - - No  - 
SVOA 1 Phenol 229 43 18.8% ug/L 2.31 18.7 10 - - 1700000 - - - No  - 
SVOA 2 Pyrene 225 0 0.0% ug/L . . 10 - - 4000 - - - - - 
SVOA 2 Pyridine 2 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA   (1,1-Dimethylethyl)benzene 27 0 0.0% ug/L . .                   
SVOA   (1-Methylpropyl)benzene 27 0 0.0% ug/L . .                   
VOA 2 1,1,1-Trichloroethane 211 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,1,2,2-Tetrachloroethane 16 0 0.0% ug/L . . 5 - - 40 - - - - - 
VOA 2 1,1,2-Trichloroethane 185 0 0.0% ug/L . . 5 - - 160 - - - - - 
VOA 2 1,1-Dichloroethane 211 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,1-Dichloroethene 191 0 0.0% ug/L . . 5 - - 7100 - - - - - 

    1,2,3-Trimethylbenzene 13 0 0.0% ug/L . .                   
VOA 2 1,2,4-Trimethylbenzene 202 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,2-Dichloroethane 18 0 0.0% ug/L . . 5 - - 370 - - - - - 
VOA 2 1,2-Dichloroethene 10 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,2-Dichloropropane 16 0 0.0% ug/L . . 5 - - 150 - - - - - 
VOA 2 1,2-Dimethylbenzene 239 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,3,5-Trimethylbenzene 202 0 0.0% ug/L . . 5 - - - - - - - - 
VOA   1,3-Dimethylbenzene 24 0 0.0% ug/L . .                   
VOA 2 1-Methyl-4-(1-methylethyl)benzene 27 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 2-Butanone 228 3 1.3% ug/L 2 6 10 - - - - - - - - 
VOA 2 2-Hexanone 217 1 0.5% ug/L 2 2 10 - - - - - - - - 
VOA 2 4-Methyl-2-pentanone 253 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 1 Acetone 268 98 36.6% ug/L 1 64.3 10 - - - - - - - - 
VOA 2 Acrylonitrile 149 0 0.0% ug/L . . 20 - - 2.5 - - - No  - 
VOA 2 Benzene 255 1 0.4% ug/L 1.26 1.26 71 - - 510 - - - - - 
VOA 2 Bromodichloromethane 16 0 0.0% ug/L . . 5         - - - - 
VOA 2 Bromoform 42 0 0.0% ug/L . . 5 - - 1400 - - - - - 
VOA 2 Bromomethane 16 0 0.0% ug/L . . 10         - - - - 
VOA 2 Carbon disulfide 226 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Carbon tetrachloride 271 0 0.0% ug/L . . 5 - - 16 - - - - - 
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VOA 2 Chlorobenzene 250 0 0.0% ug/L . . 5 - - 1600 - - - - - 
VOA 2 Chloroethane 211 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 1 Chloroform 271 0 0.0% ug/L . . 5 - - 4700 - - - - - 
VOA 2 Chloromethane 25 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 2 cis-1,2-Dichloroethene 211 1 0.5% ug/L 0.31 0.31 5 - - - - - - - - 
VOA 2 cis-1,3-Dichloropropene 16 0 0.0% ug/L . . 5         - - - - 
VOA 2 Cumene 217 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 Dibromochloromethane 16 0 0.0% ug/L . . 5 - - 170 - - - - - 
VOA 2 Ethylbenzene 217 0 0.0% ug/L . . 5 - - 2100 - - - - - 
VOA 1 Hexane 14 0 0.0% ug/L . . 10 - - - - - - - - 

    M + P Xylene 41 0 0.0% ug/L . . 5                 
VOA 2 Methanol 148 3 2.0% ug/L 440 1330 5 - - - - - - - - 
VOA 2 Methylcyclohexane 99 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Methylene chloride 226 1 0.4% ug/L 1.68 1.68 5 - - 5900 - - - Yes - 
VOA 2 Propylbenzene 176 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Propylene glycol 150 5 3.3% mg/L 11.3 31.6 20 - - - - - - - - 
VOA 2 Styrene 186 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Tetrachloroethene 275 1 0.4% ug/L 2 2 5 - - 33 - - - No  - 
VOA 1 Toluene 273 1 0.4% ug/L 1 1 5 - - 15000 - - - - - 
VOA 2 Total Xylene 241 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 trans-1,2-Dichloroethene 16 0 0.0% ug/L . . 5         - - - - 
VOA 2 trans-1,3-Dichloropropene 16 0 0.0% ug/L . . 5         - - - - 
VOA 1 Trichloroethene 275 1 0.4% ug/L 0.33 0.33 5 - - 300 - - - - - 
VOA 1 Vinyl chloride 213 0 0.0% ug/L . . 5 - - 24   - - - - 

AWQC = ambient water quality criteria 
CCC = criterion continuous concentration 
CMC = criterion maximum concentration 
DCG = derived concentration guidelines 
FAL = fish and aquatic life  
MDA = minimum detectable activity 
PPCB = pesticides and polychlorinated biphenyls 
RAD = radiological 
SVOA = semivolatile organic analysis 
TDS = total dissolved solids 
TSS = total suspended solids 
VOA = volatile organic analysis 
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HERB 2 2,4,5-T 34 0 0.0% ug/L . . 0.5 - - -   - - - - 
HERB 2 2,4-D 34 3 8.8% ug/L 0.052 0.33 0.5 - - -   - - - - 
HERB 2 Silvex 134 2 1.5% ug/L 0.174 0.386 0.5 - - -   - - - - 

METAL 2 Aluminum 182 169 92.9% ug/L 21 2370 50 - - -   - - - - 
METAL 2 Antimony 194 21 10.8% ug/L 0.62 3 6 - - 640   - - No  - 
METAL 1 Arsenic 164 23 14.0% ug/L 0.15 3.6 5 340 150 10   No  No  No  - 
METAL 2 Barium 196 195 99.5% ug/L 29.5 137 5 - - -   - - - - 
METAL 2 Beryllium 162 11 6.8% ug/L 0.02 0.12 1 - - -   - - - - 
METAL 2 Boron 182 181 99.5% ug/L 25 1110 10 - - -   - - - - 
METAL 1 Cadmium 164 33 20.1% ug/L 0.08 0.332 1 2.014 0.25 -   No  Yes - - 
METAL 2 Calcium 182 182 100.0% ug/L 30800 308000 250 - - -   - - - - 
METAL 1 Chromium 196 115 58.7% ug/L 0.3 6.37 5 570 74 -   No  No  - - 
METAL 2 Cobalt 162 47 29.0% ug/L 0.1 4.4 5 - - -   - - - - 
METAL 2 Copper 162 85 52.5% ug/L 0.41 5 5 13 9 -   No  No  - - 
METAL 2 Hafnium 90 0 0.0% ug/L . . 50 - - -   - - - - 
METAL 2 Iron 182 158 86.8% ug/L 11.4 2390 50 - - -   - - - - 
METAL 1 Lead 196 21 10.7% ug/L 0.36 4.53 3 64.581 2.5 -   No  Yes - - 
METAL 2 Lithium 168 81 48.2% ug/L 0.62 21.2 10 - - -   - - - - 
METAL 2 Magnesium 182 182 100.0% ug/L 4730 38700 50 - - -   - - - - 
METAL 2 Manganese 182 182 100.0% ug/L 0.87 1300 5 - - -   - - - - 
METAL 1 Mercury 183 7 3.8% ug/L 0.065 0.22 0.2 1.4 0.77 0.051   No  No  Yes - 
METAL 2 Molybdenum 150 101 67.3% ug/L 0.91 6.81 5 - - -   - - - - 
METAL 1 Nickel 191 132 69.1% ug/L 0.56 15 10 468.23 52 4600   No  No  No  - 
METAL 2 Phosphorous 135 101 74.8% ug/L 12.7 74.2 20 - - -   - - - - 
METAL 2 Potassium 182 182 100.0% ug/L 1600 10800 250 - - -   - - - - 
METAL 1 Selenium 196 21 10.7% ug/L 0.48 4.46 5 20 5 -   No  - - - 
METAL 1 Silver 171 2 1.2% ug/L 0.15 0.24 1 3.217 - -   - - - - 
METAL 2 Sodium 182 182 100.0% ug/L 4380 72300 250 - - -   - - - - 
METAL 2 Strontium 194 194 100.0% ug/L 80.7 886 5 - - -   - - - - 
METAL 1 Thallium 170 4 2.4% ug/L 1.4 2.02 2 - - 0.47   - - Yes - 
METAL 2 Tin 194 12 6.2% ug/L 0.25 8.4 50 - - -   - - - - 
METAL 2 Titanium 146 86 58.9% ug/L 0.259 40.1 5 - - -   - - - - 
METAL 1 Uranium 189 184 97.4% ug/L 2.01 388 4 - - -   - - - - 
METAL 2 Vanadium 194 124 63.9% ug/L 0.17 25.8 10 - - -   - - - - 
METAL 1 Zinc 182 126 69.2% ug/L 0.53 97.5 10 117.18 120 -   No  No  - - 
METAL 2 Zirconium 126 28 22.2% ug/L 0.81 5.21 50 - - -   - - - - 

Other 2 asbestos       fibers     200,000         - - - - 
Other 2 Bicarbonate EPA-310.1 38 38 100.0% mg/L 113 318 na - - -   - - - - 
Other 2 Carbonate EPA-310.1 38 0 0.0% mg/L . . na - - -   - - - - 
Other 2 Chloride 41 41 100.0% mg/L 4.25 36.6 0.1 - - -   - - - - 
Other 1 Cyanide 149 1 0.7% ug/L 5.97 5.97 5 22 5.2 140   No  Yes No  - 
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Other 2 Dissolved Solids 41 41 100.0% mg/L 125 1410 2.5 - - -   - - - - 
Other 2 Fluoride 40 38 95.0% mg/L 0.13 0.57 0.05 - - -   - - - - 
Other 2 Nitrite as Nitrogen 1 1 100.0% mg/L 1.1 1.1 0.1 - - -   - - - - 
Other 2 Sulfate 40 40 100.0% mg/L 37.4 518   - - -   - - - - 
Other 2 Suspended Solids 48 27 56.3% mg/L 1.15 1400 2.5 - - -   - - - - 
Other 2 Total Organic Carbon (TOC) 42 41 97.6% mg/L 0.86 12.1 1 - - -   - - - - 
PPCB 1 4,4'-DDD 164 2 1.2% ug/L 0.012 0.0767 0.1 - - 0.0031   - - Yes - 
PPCB 1 4,4'-DDE 164 4 2.4% ug/L 0.016 0.02 0.1 - - 0.0022   - - Yes - 
PPCB 1 4,4'-DDT 158 2 1.3% ug/L 0.0284 0.0288 0.05 1.1 0.001 0.0022   No  Yes Yes - 
PPCB 1 Aldrin 153 1 0.7% ug/L 0.014 0.014 0.05 3 - 0.0005   No  - Yes - 
PPCB 1 alpha-BHC 156 12 7.7% ug/L 0.00653 0.046 0.05 - - 0.049   - - No  - 
PPCB 2 alpha-Chlordane 165 0 0.0% ug/L . . 0.05 - - -   - - - - 
PPCB 1 beta-BHC 157 28 17.8% ug/L 0.0104 0.09 0.05 - - 0.17   - - No  - 
PPCB 2 Chlordane 15 0 0.0% ug/L . . 0.1 2.4 0.0043 0.0081   - - - - 
PPCB 2 delta-BHC 156 1 0.6% ug/L 0.0153 0.0153 0.05 - - -   - - - - 
PPCB 2 Dieldrin 170 0 0.0% ug/L . . 0.24 0.24 0.056 0.00054   - - - - 
PPCB 1 Endosulfan I 149 3 2.0% ug/L 0.011 0.014 0.05 0.22 0.056 89   No  No  No  - 
PPCB 1 Endosulfan II 158 0 0.0% ug/L . . 0.05 0.22 0.056 89   - - - - 
PPCB 1 Endosulfan sulfate 154 5 3.2% ug/L 0.014 0.035 0.05 - - 89   - - - - 
PPCB 1 Endrin 158 1 0.6% ug/L 0.0155 0.0155 0.05 0.086 0.036 0.06   No  No  No  - 
PPCB 1 Endrin aldehyde 164 3 1.8% ug/L 0.011 0.031 0.05 - - 0.3   - - No  - 
PPCB 2 Endrin ketone 136 1 0.7% ug/L 0.027 0.027 0.05 - - -   - - - - 
PPCB 2 gamma-Chlordane 165 4 2.4% ug/L 0.012 0.019 0.05 - - -   - - - - 
PPCB 1 Heptachlor 137 0 0.0% ug/L . . 0.05 0.52 0.0038 0.00079   - - - - 
PPCB 1 Heptachlor epoxide 158 4 2.5% ug/L 0.00705 0.0184 0.05 0.52 0.0038 0.00039   No  Yes Yes - 
PPCB 1 Lindane 50 1 2.0% ug/L 0.027 0.027 0.05 0.95 - 1.8   No  - No  - 
PPCB 2 Methoxychlor 152 7 4.6% ug/L 0.011 0.015 0.05 - - -   - - - - 
PPCB 1 PCB-1016 171 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1221 161 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1232 161 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1242 191 1 0.5% ug/L 0.276 0.276 0.5 0.5 - 0.00064   No  - Yes - 
PPCB 1 PCB-1248 161 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1254 191 1 0.5% ug/L 0.19 0.19 0.5 0.5 - 0.00064   No  - Yes - 
PPCB 1 PCB-1260 191 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1262 147 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCB-1268 148 0 0.0% ug/L . . 0.5 0.5 - 0.00064   - - - - 
PPCB 1 PCBs-Total               - 0.014 0.00064   - - - - 
RAD 2 Actinium-225 38 3 7.9% pCi/L 0.18 1.43 24       960 - - - No  
RAD 2 Actinium-227 190 17 8.9% pCi/L 0.18 0.98 1.3       9.6 - - - No  
RAD 2 Alpha activity 46 43 93.5% pCi/L 5.7 350.82 5       . - - - - 
RAD 2 Aluminum-26 150 0 0.0% pCi/L . . 10       9,600 - - - - 
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RAD 2 Americium-243 162 30 18.5% pCi/L 0.12 0.59 1       28.8 - - - No  
RAD 2 Antimony-126 45 0 0.0% pCi/L . . 480       NA - - - - 
RAD 2 Barium-133 27 0 0.0% pCi/L . . 30       NA - - - - 
RAD 1 Beta activity 46 44 95.7% pCi/L 2.94 1240 5       . - - - No  
RAD 2 Bismuth-207 45 0 0.0% pCi/L . . 720       28,800 - - - - 
RAD 2 Californium-249 40 2 5.0% pCi/L 0.12 0.31 1       28.8 - - - No  
RAD 2 Californium-250 40 0 0.0% pCi/L . . 16.8       67.2 - - - - 
RAD 2 Californium-251 40 1 2.5% pCi/L 0.39 0.39 0.072       28.8 - - - No  
RAD 2 Californium-252 147 0 0.0% pCi/L . . 10       96 - - - - 
RAD 1 Carbon-14 193 10 5.2% pCi/L 14.3 77.1 50       67,200 - - - No  
RAD 2 Cesium-135 45 0 0.0% pCi/L . . 480       19,200 - - - - 
RAD 1 Cesium-137 195 1 0.5% pCi/L 3.1 3.1 10       2,880 - - - No  
RAD 1 Chlorine-36 190 70 36.8% pCi/L 2.51 75.72 50       48,000 - - - No  
RAD 1 Cobalt-60 171 2 1.2% pCi/L 7.59 7.75 10       4,800 - - - No  
RAD 2 Curium-242 164 0 0.0% pCi/L . . 10       960 - - - - 
RAD 2 Curium-243/244 168 3 1.8% pCi/L 0.11 0.29 1       48 - - - No  
RAD 1 Curium-245 162 39 24.1% pCi/L 0.12 0.62 1       28.8 - - - No  
RAD 1 Curium-246 162 39 24.1% pCi/L 0.12 0.62 1       28.8 - - - No  
RAD 1 Curium-247 162 3 1.9% pCi/L 0.25 0.51 1       28.8 - - - No  
RAD 2 Curium-248 190 14 7.4% pCi/L 0.04 0.56 2       7.68 - - - No  
RAD 2 Europium-152 171 0 0.0% pCi/L . . 10       19,200 - - - - 
RAD 2 Europium-154 171 0 0.0% pCi/L . . 10       19,200 - - - - 
RAD 2 Europium-155 171 0 0.0% pCi/L . . 10       96,000 - - - - 
RAD 1 Iodine-129 193 15 7.8% pCi/L 0.39 12.8 5       480 - - - No  
RAD 2 Lead-210 141 20 14.2% pCi/L 0.63 1.61 1       28.8 - - - No  
RAD 2 Lead-212 45 0 0.0% pCi/L . . 72       2,880 - - - - 
RAD 2 Neptunium-237 193 17 8.8% pCi/L 0.14 0.92 1       28.8 - - - No  
RAD 2 Nickel-59 40 0 0.0% pCi/L . . 16800       672,000 - - - - 
RAD 2 Nickel-63 162 9 5.6% pCi/L 18.6 60.14 7200       288,000 - - - No  
RAD 2 Niobium-93m 37 5 13.5% pCi/L 56.63 1610 7200       288,000 - - - No  
RAD 2 Niobium-94 45 1 2.2% pCi/L 4.36 4.36 720       28,800 - - - No  
RAD 2 Plutonium-236 149 1 0.7% pCi/L 0.33 0.33 1       96 - - - No  
RAD 2 Plutonium-238 174 2 1.1% pCi/L 0.15 0.25 1       38.4 - - - No  
RAD 1 Plutonium-239/240 193 7 3.6% pCi/L 0.17 0.45 1       28.8 - - - No  
RAD 2 Plutonium-241 160 1 0.6% pCi/L 30 30 48       1,920 - - - No  
RAD 1 Plutonium-242 160 42 26.3% pCi/L 0.09 2.26 1       28.8 - - - No  
RAD 2 Plutonium-244 160 3 1.9% pCi/L 0.16 0.54 1       28.8 - - - No  
RAD 2 Polonium-210 38 4 10.5% pCi/L 0.28 0.57 2       76.8 - - - No  
RAD 1 Potassium-40 159 21 13.2% pCi/L 28.3 183 10       6,720 - - - No  
RAD 2 Protactinium-231 30 0 0.0% pCi/L . . 300       9.6 - - - - 
RAD 2 Protactinium-234m 190 187 98.4% pCi/L 0.68 156.2 100       67,200 - - - No  
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RAD 2 Radium-223 45 2 4.4% pCi/L 0.2 0.22 0.8       NA - - - - 
RAD 2 Radium-225 45 2 4.4% pCi/L 0.18 0.29 0.5       NA - - - - 
RAD 1 Radium-226 178 20 11.2% pCi/L 0.08 1.1 1       96 - - - No  
RAD 1 Radium-228 178 39 21.9% pCi/L 0.52 9.11 1       96 - - - No  
RAD 2 Silver-108m 27 0 0.0% pCi/L . . 30       NA - - - - 
RAD 2 Strontium-89 39 0 0.0% pCi/L . . 4       NA - - - - 
RAD 1 Strontium-90 196 191 97.4% pCi/L 2.94 471 4       960 - - - No  
RAD 1 Technetium-99 193 162 83.9% pCi/L 4.11 983 10       96,000 - - - No  
RAD 2 Thorium-227 165 13 7.9% pCi/L 0.18 0.48 1.5       3,840 - - - No  
RAD 1 Thorium-228 191 8 4.2% pCi/L 0.17 2.91 1       384 - - - No  
RAD 1 Thorium-229 160 7 4.4% pCi/L 0.12 17.7 9.6       38.4 - - - No  
RAD 1 Thorium-230 191 115 60.2% pCi/L 0.14 74.49 1       288 - - - No  
RAD 1 Thorium-232 191 25 13.1% pCi/L 0.16 5.57 1       48 - - - No  
RAD 1 Thorium-234 160 134 83.8% pCi/L 0.68 140 240       9,600 - - - No  
RAD 2 Tin-126 38 0 0.0% pCi/L . . 192       7,680 - - - - 
RAD 1 Tritium 193 181 93.8% pCi/L 339 9234.86 300       1,920,000 - - - No  
RAD 2 Uranium-232 166 5 3.0% pCi/L 0.29 0.76 1       96 - - - No  
RAD 1 Uranium-233/234 193 191 99.0% pCi/L 3.92 127.7 1       480 - - - No  
RAD 1 Uranium-235/236 193 171 88.6% pCi/L 0.29 20.21 1       576 - - - No  
RAD 1 Uranium-236 12 9 75.0% pCi/L 0.72 8.18 1       480 - - - No  
RAD 1 Uranium-238 193 189 97.9% pCi/L 0.68 156.2 1       576 - - - No  
RAD 2 Yttrium-90 160 158 98.8% pCi/L 5.74 471 2       9,600 - - - No  

SVOA 2 1,2,4-Trichlorobenzene 161 0 0.0% ug/L 0 0 10 - - 70 - No  No  No  - 
SVOA 2 1,2-Dichlorobenzene 161 0 0.0% ug/L . . 10 - - 1300 - - - Yes - 
SVOA 2 1,3-Dichlorobenzene 161 0 0.0% ug/L . . 10 - - 960 - - - Yes - 
SVOA 2 1,4-Dichlorobenzene 161 0 0.0% ug/L . . 10 - - 190 - - - Yes - 
SVOA 2 2,3,4,6-Tetrachlorophenol 150 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 2,4,5-Trichlorophenol 47 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 2,4,6-Trichlorophenol 35 0 0.0% ug/L . . 10 - - 24 - - - Yes - 
SVOA 2 2,4-Dimethylphenol 154 0 0.0% ug/L . . 10 - - 850 - - - - - 
SVOA 2 2,4-Dinitrophenol 155 0 0.0% ug/L . . 25 - - 5300 - - - - - 
SVOA 2 2-Chloronaphthalene 39 0 0.0% ug/L . . 10 - - 1600 - - - Yes - 
SVOA 2 2-Chlorophenol 47 0 0.0% ug/L . . 10 - - 150 - - - Yes - 
SVOA 2 2-Methyl-4,6-dinitrophenol 47 0 0.0% ug/L . . 10 - - 280 - - - Yes - 
SVOA 2 2-Methylnaphthalene 154 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 2-Methylphenol 154 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 2-Nitrobenzenamine 39 0 0.0% ug/L . . 50 - - - - - - - - 
SVOA 2 2-Nitrophenol 35 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 3- and 4- Methylphenol 125 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 3,3'-Dichlorobenzidine 38 0 0.0% ug/L . . 1 - - 0.28 - - - Yes - 
SVOA 2 4-Chloro-3-methylphenol 151 0 0.0% ug/L . . 10 - - - - - - - - 
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SVOA 2 4-Methylphenol 14 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 4-Nitrobenzenamine 38 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 4-Nitrophenol 27 0 0.0% ug/L . . 25 - - - - - - - - 
SVOA 2 Acenaphthene 196 0 0.0% ug/L . . 10 - - 990 - - - - - 
SVOA 2 Acenaphthylene 146 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Acetophenone 146 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Anthracene 159 0 0.0% ug/L . . 10 - - 40000 - - - - - 
SVOA 2 Benz(a)anthracene 158 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 2 Benzenemethanol 146 0 0.0% ug/L . . 20 - - - - - - - - 
SVOA 2 Benzidine 121 0 0.0% ug/L . . 50 - - 0.002 - - - - - 
SVOA 1 Benzo(a)pyrene 158 1 0.6% ug/L 0.6 0.6 10 - - 0.18 - - - Yes - 
SVOA 2 Benzo(b)fluoranthene 158 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 2 Benzo(ghi)perylene 147 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Benzo(k)fluoranthene 158 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 1 Benzoic acid 153 9 5.9% ug/L 0.6 5.68 50 - - -   - - - - 
SVOA 1 Bis(2-ethylhexyl)phthalate 159 22 13.8% ug/L 0.5 15 10 - - 22 - - - No  - 
SVOA 2 Butyl benzyl phthalate 147 0 0.0% ug/L . . 10 - - 1900 - - - - - 
SVOA 2 Carbazole 194 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Chrysene 147 0 0.0% ug/L . . 10 - - 0.18 - - - - - 
SVOA 1 Dibenz(a,h)anthracene 158 2 1.3% ug/L 0.18 0.7 10 - - 0.18 - - - Yes - 
SVOA 2 Dibenzofuran 147 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 1 Diethyl phthalate 147 1 0.7% ug/L 0.5 0.5 10 - - 44000 - - - No  - 
SVOA 1 Dimethyl phthalate 147 1 0.7% ug/L 1 1 10 - - 1100000 - - - No  - 
SVOA 1 Di-n-butyl phthalate 194 11 5.7% ug/L 0.8 2 10 - - 4500 - - - No  - 
SVOA 2 Di-n-octylphthalate 149 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Fluoranthene 159 0 0.0% ug/L . . 10 - - 140 - - - - - 
SVOA 2 Fluorene 159 0 0.0% ug/L . . 10 - - 5300 - - - - - 
SVOA 2 Hexachlorobenzene 105 0 0.0% ug/L . . 10 - - 0.0029 - - - - - 
SVOA 2 Hexachlorobutadiene 143 0 0.0% ug/L . . 10 - - 180 - - - - - 
SVOA 1 Indeno(1,2,3-cd)pyrene 158 1 0.6% ug/L 0.6 0.6 10 - - 0.18 - - - Yes - 
SVOA 2 Isophorone 159 0 0.0% ug/L . . 10 - - 9600 - - - - - 
SVOA 2 Naphthalene 196 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 2 Nitrobenzene 27 0 0.0% ug/L . . 10 - - 690 - - - Yes - 
SVOA 2 N-Nitroso-di-n-propylamine 39 0 0.0% ug/L . . 10 - - 5.1 - - - Yes - 
SVOA 2 N-Nitrosodiphenylamine 6 0 0.0% ug/L . . 10 - - 60 - - - - - 
SVOA 1 Pentachlorophenol 167 21 12.6% ug/L 0.104 1.75 10 19 15 30 - No  No  No  - 
SVOA 2 Phenanthrene 159 0 0.0% ug/L . . 10 - - - - - - - - 
SVOA 1 Phenol 168 2 1.2% ug/L 1 1 10 - - 1700000 - - - No  - 
SVOA 2 Pyrene 147 0 0.0% ug/L . . 10 - - 4000 - - - - - 
SVOA 2 Pyridine 27 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 2 1,1,1-Trichloroethane 730 0 0.0% ug/L . . 5 - - - - - - - - 
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VOA 2 1,1,2,2-Tetrachloroethane 157 0 0.0% ug/L . . 5 - - 40 - - - Yes - 
VOA 2 1,1,2-Trichloro-1,2,2-trifluoroethane 118 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,1,2-Trichloroethane 673 0 0.0% ug/L . . 5 - - 160 - - - - - 
VOA 2 1,1-Dichloroethane 730 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,1-Dichloroethene 683 0 0.0% ug/L . . 5 - - 7100 - - - - - 
VOA 2 1,2,4-Trimethylbenzene 640 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,2-Dichloroethane 157 0 0.0% ug/L . . 5 - - 370 - - - Yes - 
VOA 2 1,2-Dichloroethene 125 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,2-Dichloropropane 157 0 0.0% ug/L . . 5 - - 150 - - - Yes - 
VOA 2 1,2-Dimethylbenzene 698 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1,3,5-Trimethylbenzene 640 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 1-Methyl-4-(1-methylethyl)benzene 623 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 2-Butanone (Methyl Ethyl Ketone) 748 12 1.6% ug/L 2 400 10 - - - - - - - - 
VOA 2 2-Hexanone 749 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 2 4-Methyl-2-pentanone 785 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 1 Acetone 819 60 7.3% ug/L 2 680 10 - - - - - - - - 
VOA 2 Acrylonitrile 517 0 0.0% ug/L . . 20 - - 2.5 - - - - - 
VOA 2 Benzene 785 0 0.0% ug/L . . 71 - - 510 - - - - - 
VOA 2 Bromodichloromethane 157 0 0.0% ug/L . . 5         - - - - 
VOA 2 Bromoform 218 0 0.0% ug/L . . 5 - - 1400 - - - - - 
VOA 2 Bromomethane 157 0 0.0% ug/L . . 10         - - - - 
VOA 2 Carbon disulfide 749 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Carbon tetrachloride 821 1 0.1% ug/L 7.3 7.3 5 - - 16 - - - No  - 
VOA 2 Chlorobenzene 776 0 0.0% ug/L . . 5 - - 1600 - - - - - 
VOA 2 Chloroethane 730 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 1 Chloroform 821 3 0.4% ug/L 0.51 1.35 5 - - 4700 - - - No  - 
VOA 2 Chloromethane 157 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 2 cis-1,2-Dichloroethene 730 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 cis-1,3-Dichloropropene 157 0 0.0% ug/L . . 5         - - - - 
VOA 2 Cumene 702 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 Dibromochloromethane 157 0 0.0% ug/L . . 5 - - 170 - - - Yes - 
VOA 2 Ethane 105 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 2 Ethylbenzene 752 0 0.0% ug/L . . 5 - - 2100 - - - - - 
VOA 2 Ethylene 105 0 0.0% ug/L . . 10 - - - - - - - - 
VOA 1 Hexane 603 1 0.2% ug/L 1.22 1.22 10 - - - - - - - - 
VOA 2 Methane 105 10 9.5% ug/L 1.01 8.15 10 - - - - - - - - 
VOA 2 Methanol 98 2 2.0% ug/L 820 1800 5 - - - - - - - - 
VOA 2 Methylcyclohexane 752 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Methylene chloride 749 21 2.8% ug/L 1 7 5 - - 5900 - - - No  - 
VOA 2 Propylbenzene 623 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Propylene glycol 93 2 2.2% mg/L 14.4 15.1 20 - - - - - - - - 
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Analysis 
type Code Analyte No. of 

analyses 

No. of 
detected 
results 

Detection 
frequency Units Min. Max. 

Project 
quantitation 

limit 
(MDA) 

CMC 
AWQC 
TDEC 

Fish and 
Aquatic 

Life 
(batch) 

CCC 
AWQC 

TDEC Fish 
and Aquatic 

Life 
(continuous) 

TDEC 
AWQC 

recreation 

96% of 
the 

DCGs 

Max 
above 
FAL 

batch? 

Max 
above 
FAL 
cont? 

Max above 
recreation? 

Max 
above 

DCGs? 

VOA 2 Styrene 678 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Tetrachloroethene 821 0 0.0% ug/L . . 5 - - 33 - - - - - 
VOA 1 Toluene 821 4 0.5% ug/L 0.97 12.8 5 - - 15000 - - - No  - 
VOA 2 Total Xylene 785 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 2 trans-1,2-Dichloroethene 157 0 0.0% ug/L . . 5         - - - - 
VOA 2 trans-1,3-Dichloropropene 157 0 0.0% ug/L . . 5         - - - - 
VOA 1 Trichloroethene 821 2 0.2% ug/L 3 11 5 - - 300 - - - No  - 
VOA 2 Trimethylbenzene 66 0 0.0% ug/L . . 5 - - - - - - - - 
VOA 1 Vinyl chloride 733 0 0.0% ug/L . . 5 - - 24   - - - - 

AWQC = ambient water quality criteria 
CCC = criterion continuous concentration 
CMC = criterion maximum concentration 
DCG = derived concentration guidelines 
FAL = fish and aquatic life 
MDA = minimum detectable activity 
PPCB = pesticides and polychlorinated biphenyls 
RAD = radiological 
SVOA = semivolatile organic analysis 
TDS = total dissolved solids 
TSS = total suspended solids 
VOA = volatile organic analysis 
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APPENDIX C. 
ATTACHMENT 3—COC WINNOWING TABLE 
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN  (H, 
M, L) 

NEW COC 
COMMENTS 

Analysis 
type Analyte Leachate CW GW 

DI/FURA 2,3,7,8-Tetrachlorodibenzo-p-dioxin     X M - M  L         

HERB 2,4,5-T/Silvex X   X M L M L       
Incidental constituent from 
herbicide use 

HERB 2,4-D X     --- L M L       
Incidental constituent from 
herbicide use 

METAL Aluminum X X X --- - L L       
Low mobility based on 
geologic setting 

METAL Antimony X X X R,M M L L       
Low mobility based on 
geologic setting 

METAL Arsenic X X X B,C,R,M - L H X X   
Low mobility based on 
geologic setting 

METAL Barium X X X M H L L       
Common in geologic 
setting 

METAL Beryllium X X X M - L L       
Low mobility based on 
geologic setting 

METAL Boron X X X --- L H L       
Low mobility based on 
geologic setting 

METAL Cadmium X X X B,C,M - L L X X   
Low mobility based on 
geologic setting 

METAL Calcium X X X --- - H H       

Water quality concern, but 
common in EMWMF 
geologic setting  

METAL Chromium X X X B,C,M H L/H L/H X X X 

Except for Cr VI, low 
mobility based on 
geologic setting 

METAL Cobalt X X X --- - L L       
Low mobility based on 
geologic setting 

METAL Copper X X X B,C,M - L H X X   
Low mobility based on 
geologic setting 

METAL Hafnium X X X M - L L       
Low mobility based on 
geologic setting 

METAL Iron X X X --- - L L       
Low mobility based on 
geologic setting 

METAL Lead X X X B,C,M H L H X X   
Low mobility based on 
geologic setting 

METAL Lithium X X X --- L L L       
Low mobility based on 
geologic setting 

METAL Magnesium X X X --- - L L       
Low mobility based on 
geologic setting 

METAL Manganese X X X --- M L L       
Low mobility based on 
geologic setting 

METAL Mercury X X X B,C,R,M L H H X X X 
Methylated mercury has 
high mobility 

METAL Molybdenum X X X --- M L L       
Low mobility based on 
geologic setting 

METAL Nickel X X X B,C,R,M - L L X X   
Low mobility based on 
geologic setting 

METAL Phosphorous X X X --- - H L         
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN 
(H, M, L) 

NEW COC 

COMMENTS Analysis 
type Analyte  Leachate CW GW 

METAL Potassium X X X --- - H L         

METAL Selenium X X X B,C,M M L L       
Low mobility based on 
geologic setting 

METAL Silver X X X B - L L       
Low mobility based on 
geologic setting 

METAL Sodium X X X --- - H L         

METAL Strontium X X X --- M L L       
Low mobility based on 
geologic setting 

METAL Thallium X X X R,M - L L       
Low mobility based on 
geologic setting 

METAL Tin X X X --- M L L       
Low mobility based on 
geologic setting 

METAL Titanium X X X --- - L L       
Low mobility based on 
geologic setting 

METAL Uranium X X X M - H L X X X 
The radioactive isotopes 
will be included as COCs 

METAL Vanadium X X X --- H L L       
Low mobility based on 
geologic setting 

METAL Zinc X X X B,C - L L       
Low mobility based on 
geologic setting 

METAL Zirconium X X X --- - L L       
Low mobility based on 
geologic setting 

Other Ammonia Nitrogen. Total as N         - H H X X   
Generally ubiquitous in 
leachate 

Other asbestos X X   --- - L L       Not detected in discharges 
Other Bicarbonate EPA-310.1 X     --- - H L         
Other Carbonate EPA-310.1 X     --- - H L         
Other Chloride X     --- - H L         
Other Cyanide X X X B,C,R,M L H H X X     

Other Total Dissolved Solids/Conductivity X     --- - H H X X   

Daily recommended to 
evaluate whether 
discharge changes have 
occurred (a pulse) 

Other Fluoride X     --- - H L         

Other Hardness as CaCO3, mg/l         - - - x x   

Required to determine 
toxicity of the EMWMF 
some metal COCs 

Other Nitrite as Nitrogen X     --- - H L         

Other Nitrogen, total (as N)           H H x x   
Nutrient which may 
impact stream health 

Other Nitrogen, Nitrate total (N)         - H H x x   
Nutrient which may 
impact stream health 

Other Phosphorous, total as P         - H H x x   
Nutrient which may 
impact stream health 

Other Sulfate X     --- - H -         
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN 
(H, M, L) 

NEW COC 
COMMENTS 

Analysis 
type Analyte Leachate CW GW 

Other Total Suspended Solids X     --- - H H X X   

Transports adsorbed 
metals/PCBs - affects 
benthics 

Other Total Organic Carbon (TOC) X     --- - L H X X   
Instead of multiple 
VOCs/SVOCs 

Other 
Whole effluent toxicity - 

chronic/acute         - - H X X   

Semi-annual or after a 
major change in waste 
characteristics. One 
sample during Sept–Nov 
low-flow period 

PPCB 4,4'-DDD X X X R L I H X X   
From incidental use for 
intended purpose.  

PPCB 4,4'-DDE X X X R L I H X X   
From incidental use for 
intended purpose.  

PPCB 4,4'-DDT X X X B,C,R - I H X X   
From incidental use for 
intended purpose.  

PPCB Aldrin X X X B,R L I L X X     
PPCB alpha-BHC X X X R L L L         
PPCB alpha-Chlordane X X X --- - L L         
PPCB beta-BHC X X X R L L H X X     
PPCB Chlordane X X X B,C,R,M L I L         
PPCB delta-BHC X X X --- L L L         
PPCB Dieldrin X X X B,C,R L I H X X     
PPCB Endosulfan I X X X B,C,R L L L         
PPCB Endosulfan II X X X B,C,R L L L         
PPCB Endosulfan sulfate X X X R - I L         
PPCB Endrin X X X B,C,R,M L I L         
PPCB Endrin aldehyde X X X R L L L         
PPCB Endrin ketone X X X --- L M L         
PPCB gamma-Chlordane X X X --- - L L         
PPCB Heptachlor X X X B,C,R,M L I L         
PPCB Heptachlor epoxide X X X B,C,R L L L         
PPCB Lindane X X X B,R,M L L L         
PPCB Methoxychlor X X X M - L L         
PPCB PCB-1016 X X X B,R,M - L L         
PPCB PCB-1221 X X X B,R,M - L L         
PPCB PCB-1232 X X X B,R,M - L L         
PPCB PCB-1242 X X X B,R,M - L L         
PPCB PCB-1248 X X X B,R,M - L L         
PPCB PCB-1254 X X X B,R,M - I L         
PPCB PCB-1260 X X X B,R,M - I L         
PPCB PCB-1262 X X X B,R,M - L L         
PPCB PCB-1268 X X X B,R,M - L L         
PPCB PCBs-Total X X   C,R - L L         
PPCB Toxaphene     X M - L L         
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN 
(H, M, L) 

NEW COC 
COMMENTS Analysis 

type Analyte Leachate CW GW 

RAD Actinium-225 X     D - - -       
Minimal detects - no 
further evaluation 

RAD Actinium-227 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Alpha activity X X X M - - -       
Screening level analysis 
only 

RAD Aluminum-26 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Americium-241 X X X D M L -       
Minimal detects - no 
further evaluation 

RAD Americium-243 X   X D - - -       
Not in waste lot/detects < 
10% of DCG 

RAD Antimony-126 X   X --- - - -       
Minimal detects - no 
further evaluation 

RAD Barium-133 X     --- - - -       
Minimal detects - no 
further evaluation 

RAD Beta activity X X X M - - -       
Screening level analysis 
only 

RAD Bismuth-207 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Californium-249 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Californium-250 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Californium-251 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Californium-252 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Carbon-14 X X X D L H L       
Minimal detects - no 
further evaluation 

RAD Cesium-135 X   X D - H -       
Minimal detects - no 
further evaluation 

RAD Cesium-137 X X X D - H -       
Minimal detects - no 
further evaluation 

RAD Chlorine-36 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Cobalt-60 X X X D - M -       
Minimal detects - no 
further evaluation 

RAD Curium-242 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Curium-243/244 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Curium-245 X X X D - - -       
Not in waste lot/detects < 
10% of DCG 

RAD Curium-246 X X X D - - -       
Not in waste lot/detects < 
10% of DCG 

RAD Curium-247 X X X D - - -       
Minimal detects - no 
further evaluation 
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN 
(H, M, L) 

NEW COC 
COMMENTS Analysis 

type Analyte Leachate CW GW 

RAD Curium-248 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Europium-152 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Europium-154 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Europium-155 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Iodine-129 X X X D L H H X X X   

RAD Lead-210 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Lead-212 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Neptunium-237 X X X D M H L       
Minimal detects - no 
further evaluation 

RAD Nickel-59 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Nickel-63 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Niobium-93m X     D - - -       
Not in waste lot/detects < 
10% of DCG 

RAD Niobium-94 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Plutonium-236 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Plutonium-238 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Plutonium-239/240 X X X D M L L       
Minimal detects - no 
further evaluation 

RAD Plutonium-241 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Plutonium-242 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Plutonium-244 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Polonium-210 X     D - - -       
Minimal detects - no 
further evaluation 

RAD Potassium-40 X X X D - - -       
Not in waste lot/detects < 
10% of DCG 

RAD Protactinium-231 X     D - - -       
Minimal detects - no 
further evaluation 

RAD Protactinium-234m X X X D - - -       
Not in waste lot/detects < 
10% of DCG 

RAD Radium-223 X   X --- - - -       
Minimal detects - no 
further evaluation 

RAD Radium-225 X   X --- - - -       
Minimal detects - no 
further evaluation 

RAD Radium-226 X X X D - - -       
Not in waste lot/detects < 
10% of DCG 
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN 
(H, M, L) 

NEW COC 
COMMENTS Analysis 

type Analyte Leachate CW GW 

RAD Radium-228 X X X D - - -       
Not in waste lot/detects < 
10% of DCG 

RAD Silver-108m X     --- - - -       
Minimal detects - no 
further evaluation 

RAD Strontium-89 X   X --- - H -       
Minimal detects - no 
further evaluation 

RAD Strontium-90 X X X D,M - H - X X X   
RAD Technetium-99 X X X D H H H X X X   

RAD Thorium-227 X   X D,M - - -       
Minimal detects - no 
further evaluation 

RAD Thorium-228 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Thorium-229 X X X D - - -       
Minimal detects - no 
further evaluation 

RAD Thorium-230 X X X D - - -       
U-234/238 daughter 
product (COCs) 

RAD Thorium-232 X X X D - - -       
Not in waste lot/detects < 
12% of DCG 

RAD Thorium-234 X X X D - - -       
U-238 daughter/detects < 
10% of DCG 

RAD Tin-126 X     D - - -       
Minimal detects - no 
further evaluation 

RAD Total Radium Alpha     X --- - - -       
Screening level analysis 
only 

RAD Tritium X X X D,M L H H X X X   

RAD Uranium-232 X   X D - - -       
Minimal detects - no 
further evaluation 

RAD Uranium-233/234 X X X D M H L X X X   
RAD Uranium-235/236 X X X D H H - X X X   

RAD Uranium-236 X X X D M H -       
Minimal detects - no 
further evaluation 

RAD Uranium-238 X X X D H H - X X X   

RAD Yttrium-90 X X X D - - -       
Not in waste lot/detects < 
10% of DCG 

SVOA 1,2,4-Trichlorobenzene X X X R,M L M L         
SVOA 1,2-Dichlorobenzene X X X R,M L M L         
SVOA 1,3-Dichlorobenzene X X X R L M L         
SVOA 1,4-Dichlorobenzene X X X R,M L L L         
SVOA 2,3,4,6-Tetrachlorophenol X X X --- L H L         
SVOA 2,4,5-Trichlorophenol X   X --- - H L         
SVOA 2,4,6-Trichlorophenol X     R - H L         
SVOA 2,4-Dimethylphenol X X X R L H L         
SVOA 2,4-Dinitrophenol X X X R - H L         
SVOA 2-Chloronaphthalene X   X R - L L         
SVOA 2-Chlorophenol X   X R - H L         
SVOA 2-Methyl-4,6-dinitrophenol X   X R - H L         
SVOA 2-Methylnaphthalene X X X --- L L L         
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN 
(H, M, L) 

NEW COC 
COMMENTS Analysis 

type Analyte Leachate CW GW 
SVOA 2-MethylphenoL (o-cresol) X X X --- - H L         
SVOA 2-Nitrobenzenamine X   X --- - L L         
SVOA 2-Nitrophenol X     --- - H L         
SVOA 3- and 4- Methylphenol (p-cresol) X X X --- - H L         
SVOA 3,3'-Dichlorobenzidine X   X R - L L         
SVOA 4-Chloro-3-methylphenol X X X --- - H L         
SVOA 4-Methylphenol X X X --- - H L         
SVOA 4-Nitrobenzenamine X     --- - L L         
SVOA 4-Nitrophenol X     --- - H L         
SVOA Acenaphthene X X X R L L L         
SVOA Acenaphthylene X X X --- L L L         
SVOA Acetophenone X X X --- L L L         
SVOA Anthracene X X X R - I L         
SVOA Benz(a)anthracene X X X R - I L         
SVOA Benzenemethanol X X X --- - L L         

SVOA Benzidine X X X R L L L       
Detected in less than five 
waste lots 

SVOA Benzo(a)pyrene X X X R,M - I L         
SVOA Benzo(b)fluoranthene X X X R - I L         
SVOA Benzo(ghi)perylene X X X --- - L L         
SVOA Benzo(k)fluoranthene X X X R - I L         
SVOA Benzoic acid X X X --- L H L         
SVOA Bis(2-ethylhexyl)phthalate X X X R - L L         
SVOA Butyl benzyl phthalate X X X R - L L         
SVOA Carbazole X X X --- L L L         
SVOA Chrysene X X X R - I L         
SVOA Dibenz(a,h)anthracene X X X R - L L         
SVOA Dibenzofuran X X X --- - L L         
SVOA Diethyl phthalate X X X R L H L         
SVOA Dimethyl phthalate X X X R L L L         
SVOA Di-n-butyl phthalate X X X R L M L         
SVOA Di-n-octylphthalate X X X --- - L L         
SVOA Diphenylamine     X --- - L L         
SVOA Fluoranthene X X X R - L L         
SVOA Fluorene X X X R - L L         
SVOA Hexachlorobenzene X X X R,M - L L         
SVOA Hexachlorobutadiene X X X R L L L         
SVOA Hexachloroethane     X --- - L L         
SVOA Indeno(1,2,3-cd)pyrene X X X R - L L         
SVOA Isophorone X X X R L H L         
SVOA m+p Methylphenol   X X --- - H L         
SVOA Naphthalene X X X --- L L L         
SVOA Nitrobenzene X     R - L L         
SVOA N-Nitroso-di-n-propylamine X   X R - L L         
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN 
(H, M, L) 

NEW COC 
COMMENTS Analysis 

type Analyte Leachate CW GW 
SVOA N-Nitrosodiphenylamine X     R L L L         
SVOA Pentachlorophenol X X X B,C,R,M - L L         
SVOA Phenanthrene X X X --- - I L         
SVOA Phenol X X X R L H L         
SVOA Pyrene X X X R - I L         
SVOA Pyridine X     --- - L L         
VOA (1,1-Dimethylethyl)benzene     X --- - H L         
VOA (1-Methylpropyl)benzene     X --- L H L         
VOA 1,1,1-Trichloroethane X X X M - M L         
VOA 1,1,2,2-Tetrachloroethane X   X R - H L         
VOA 1,1,2-Trichloro-1,2,2-trifluoroethane X     --- - M L         
VOA 1,1,2-Trichloroethane X X X R - H L         
VOA 1,1-Dichloroethane X X X --- - H L         
VOA 1,1-Dichloroethene X X X R,M - M L         
VOA 1,2,3-Trimethylbenzene     X --- - H L         
VOA 1,2,4-Trimethylbenzene X X X M L H L         
VOA 1,2-Dichloroethane X   X R,M - H L         
VOA 1,2-Dichloroethene X   X - - M L         
VOA 1,2-Dichloropropane X   X R,M - H L         
VOA 1,2-Dimethylbenzene X X X --- L H L         
VOA 1,3,5-Trimethylbenzene X X X --- L H L         
VOA 1-Methyl-4-(1-methylethyl)benzene X   X --- L H L         
VOA 2-Butanone (Methyl Ethyl Ketone) X X X --- - M L         
VOA 2-Hexanone X X X --- L H L         
VOA 4-Methyl-2-pentanone X X X --- - H L         
VOA Acetone X X X --- L H L         
VOA Acrylonitrile X X X R - H L         
VOA Benzene X X X R,M L H L         
VOA Bromodichloromethane X   X --- - H L         
VOA Bromoform X X X R L H L         
VOA Bromomethane X   X --- - H L         
VOA Carbon disulfide X X X --- L M L         
VOA Carbon tetrachloride X X X R,M L M L         
VOA Chlorobenzene X X X R L M L         
VOA Chloroethane X X X --- - H L         
VOA Chloroform X X X R L H L         
VOA Chloromethane X   X --- - H L         
VOA cis-1,2-Dichloroethene X X X M L M L         
VOA cis-1,3-Dichloropropene X   X --- - H L         
VOA Cumene X X X --- L H L         
VOA Dibromochloromethane X   X R - H L         
VOA Ethane X     --- - H L         
VOA Ethylbenzene X X X R,M L L L         
VOA Ethylene X     --- - H L         
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Leachate CURRENT 
leachate 

COC 

CURRENT 
CW 

COC 

CURRENT 
GW 
COC 

AWQC 
(B,C,R,M,D)* 

WASTE LOT 
ABUNDANCE 

(H, M, L) 

MOBILITY 
(H, M, L, I) 

POTENTIAL 
RISK 

CONCERN 
(H, M, L) 

NEW COC 
COMMENTS Analysis 

type Analyte Leachate CW GW 

VOA Hexane X X X --- L M L       
n-hexane detected in less 
than five waste lots 

VOA M + P Xylene   X X --- - L L         
VOA Methane X     --- - H L         
VOA Methanol X X X --- - H L         
VOA Methylcyclohexane X X X --- L M L         
VOA Methylene chloride X X X R,M L H L         
VOA Propylbenzene X X X --- L H L         
VOA Propylene glycol X X X --- L H L         
VOA Styrene X X X M L M L         
VOA Tetrachloroethene X X X R,M L M L         
VOA Toluene X X X R,M L M L         
VOA Total Xylene X X X M L M L         
VOA trans-1,2-Dichloroethene X   X M L H L         
VOA trans-1,3-Dichloropropene X   X --- - H L         
VOA Trichloroethene X X X R,M L M L         
VOA Trimethylbenzene X   X --- - H L         
VOA Vinyl chloride X X X R,M L H L         

B   AWQC CMC (Batch Discharge)  
C   AWQC CCC (Continuous Discharge)  
D   96% of the DCG (DOE O 5400.5)  
H High  
I Immobile  
L Low  
M  MCL for GW/Medium  
R  AWQC Recreation  
-  Analyte not associated with a Waste Lot 

Yellow 
Mobility class for common organic pollutants from C. W. Fetter (1994) Applied Hydrogeology, Prentice-Hall, Upper Saddle 
River, New Jersey. 

AWQC = ambient water quality criteria 
CCC = criterion continuous concentration 
CMC = criterion maximum concentration 
COC = contaminant of concern 
CW = contact water 
DCG = derived concentration guidelines 
GW = groundwater 
MCL = maximum contaminant level  
MDA = minimum detectable activity 
PCB = polychlorinated biphenyl 
PPCB =pesticides and PCBs 
RAD = radiological 
SVOA = semivolatile organic analysis 
SVOC = semivolatile organic compound 
VOA = volatile organic analysis 
VOC = volatile organic compound 
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The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 
Section 121 and 40 Code of Federal Regulations (CFR) 300.430(f)(1)(ii)(B) specify that removal actions 
for cleanup of hazardous substances must attain or have waived legally applicable or relevant and 
appropriate requirements (ARARs) under federal or more stringent state environmental laws.  

Applicable requirements are “those cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal environmental or 
state environmental or facility siting law that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance at a CERCLA site” (40 CFR 300.5). Relevant 
and appropriate requirements are “those cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal environmental or 
state environmental or facility siting law that, while not applicable to a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance at a CERCLA site, address problems or 
situations sufficiently similar to those encountered at the CERCLA site that their use is well suited to the 
particular site” (40 CFR 300.5). Pursuant to U.S. Environmental Protection Agency (EPA) guidance, where 
EPA has delegated to the State of Tennessee the authority to implement a federal program, the Tennessee 
regulations replace the equivalent federal requirements as the potential ARARs. 

CERCLA onsite remedial response actions must comply only with the substantive requirements of a 
regulation and not the administrative requirements to obtain federal, state, or local permits [CERCLA 
Section 121(e)]. To ensure that CERCLA response actions proceed as rapidly as possible, EPA has 
reaffirmed this position in the final National Oil and Hazardous Substances Pollution Contingency Plan 
(55 Federal Register 8756, March 8, 1990). Substantive requirements pertain directly to the actions or 
conditions at a site, while administrative requirements facilitate their implementation (e.g., approval of or 
consultation with administrative bodies, documentation, permit issuance, reporting, record keeping, and 
enforcement).  

In addition to ARARs, 40 CFR 300.400(g)(3) states that federal or state non-promulgated advisories or 
guidance may be identified as “to be considered” (TBC) guidance for contaminants, conditions, and/or 
actions at the site. TBCs include non-promulgated criteria, advisories, guidance, and proposed standards. 
TBCs are not ARARs because they are neither promulgated nor enforceable. TBCs may be used to interpret 
ARARs and to determine preliminary remediation goals when ARARs do not exist for particular 
contaminants or are not sufficiently protective to develop cleanup goals.  

This appendix provides an identification of potential federal and state chemical-, location-, and action-
specific ARARs and TBC guidance to consider to be added to the Environmental Management Waste 
Management Facility (EMWMF) Record of Decision (ROD) to complete that set of ARARs (primarily to 
address water management and treatment under the Clean Water Act [CWA]) and potentially included in 
the potential Environmental Management Disposal Facility (EMDF) ROD.  

As noted in Sect. 1.1, this revision to the Focused Feasibility Study addresses the Summary of Major 
Findings provided in the EPA’s Administrator’s Dispute Resolution Decision (Appendix M) related to 
ARARs: 

NRC regulations at 10 CFR §61.41 and §61.43 are relevant and appropriate for purposes of 
developing PRGs in the ORR FFS for effluent limits for radionuclide-contaminated 
wastewater discharges from the EMWMF and EMDF.  

The EPA and Tennessee’s NPDES regulations relating to water quality based effluent 
limitations and Tennessee Water Quality Standards regulations establishing designated uses 
and criteria to protect those uses (including the risk level of 10-5 for AWQC) are relevant 
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and appropriate requirements for purposes of developing PRGs in the ORR FS for 
radionuclide-contaminated wastewater discharges from the EMWMF and EMDF. 

Final ARARs will be provided in the EMWMF and EMDF RODs and/or applicable post-ROD documents. 
As noted in the introductory paragraphs of the EPA’s Administrator’s Dispute Resolution Decision: 

Of course, applicable or relevant and appropriate requirements are applicable or relevant 
and appropriate to the specific remedy that is selected so the final ARARs and final cleanup 
levels will be identified when the final remedy is selected and a Record of Decision is issued. 

Although the EMWMF and the proposed EMDF are designed to accept Resource Conservation and 
Recovery Act of 1976 (RCRA) Subtitle C hazardous waste, no RCRA-listed hazardous waste has been 
disposed at EMWMF and all RCRA characteristic waste sent to the EMWMF has been treated to meet 
RCRA land disposal restrictions prior to transfer. Years of leachate and contact water sampling data indicate 
none of the water contains RCRA characteristic waste. No RCRA-listed waste is expected to be disposed 
at the proposed EMDF.  

Onsite wastewater treatment units that are part of a wastewater treatment facility subject to regulation under 
Section 402 or Section 307(b) of the CWA are exempt from the requirements of RCRA Subtitle C for all 
tank systems, conveyance systems (whether piped or trucked), and ancillary equipment used to store or 
transport RCRA contaminated water. Therefore, RCRA requirements are not legally applicable to the 
wastewater treatment facility(ies), including any tanks, containers, trucks, pipelines, or surface 
impoundments.  

Because neither the EMWMF nor the proposed EMDF are RCRA Subtitle C hazardous waste landfills, 
effluent is not subject to effluent limits set under 40 CFR 445.11. In addition, even if these were RCRA 
Subtitle C landfills, both the EMWMF and the proposed EMDF only receive wastes generated by the 
industrial operations directly associated with the landfill (i.e., “captive landfills”), which EPA notes are 
exempt from these CWA effluent standards for Subtitle C hazardous waste landfills [40 CFR 445.1(e); 
65 FR 3008, January 19, 2000].   
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Table D.1. ARARs and TBC guidance for landfill wastewater management at the ORR CERCLA EMWMF and the EMDF, Oak Ridge, Tennessee 

Action Requirements Prerequisite Citation 

Chemical-specific ARARs 
Instream water quality 
criteria for release of 
contact water and 
leachate into Bear Creek 
tributary 

Dissolved oxygen shall not be less than 5.0 mg/l. Substantial or frequent 
variations in dissolved oxygen levels, including diurnal fluctuations, are 
undesirable if caused by man-induced conditions. Diurnal fluctuations shall not 
be substantially different than the fluctuations noted in reference streams in the 
region.  

Release of wastewater or 
effluents into surface water—
applicable as instream criteria 
beyond the mixing zone 

TDEC 0400-40-03-.03(3)(a) 
 

There shall always be sufficient dissolved oxygen present to prevent odors of 
decomposition and other offensive conditions. 

 TDEC 0400-40-03-.03(4)(a) 
TDEC 0400-40-03-.03(5)(a) 
TDEC 0400-40-03-.03(6)(a) 

The pH value shall not fluctuate more than 1.0 unit over a period of 24 hours and 
shall not be outside the range of: 6.0-9.0.  In addition, for waters classified for 
fish and aquatic life, pH values in larger rivers, lakes, reservoirs, and wetlands 
shall not be outside the range of 6.5-9.0. 

 TDEC 0400-40-03-.03(3)(b) 
TDEC 0400-40-03-.03(4)(b) 
TDEC 0400-40-03-.03(5)(b) 
TDEC 0400-40-03-.03(6)(b) 

The hardness of or the mineral compounds contained in the water shall not 
impair its use for irrigation or livestock watering and wildlife. 

 TDEC 0400-40-03-.03(5)(c) 
TDEC 0400-40-03-.03(6)(c) 

There shall be no distinctly visible solids, scum, foam, oily slick, or the 
formation of slimes, bottom deposits or sludge banks of such size or character 
that may be detrimental to fish and aquatic life or recreation or impair its use for 
irrigation or interfere with livestock watering and wildlife. 

 TDEC 0400-40-03-.03(3)(c) 
TDEC 0400-40-03-.03(4)(c) 
TDEC 0400-40-03-.03(5)(d) 
TDEC 0400-40-03-.03(6)(d) 

There shall be no turbidity, total suspended solids, or color in such amounts or of 
such character that will materially affect fish and aquatic life (in wadeable 
streams, suspended solid levels over time should not be substantially different 
than conditions found in reference streams) or in waters classified for 
recreational use result in any objectionable appearance to the water, considering 
the nature and location of the water. 

 TDEC 0400-40-03-.03(3)(d) 
TDEC 0400-40-03-.03(4)(d) 

The maximum water temperature shall not exceed 3 degrees C relative to an 
upstream control point. The temperature of the water shall not exceed 30.5 
degrees C and the maximum rate of change shall not exceed 2 degrees C per 
hour. There shall be no abnormal water temperature changes that may affect 
aquatic life unless caused by natural conditions. The temperature in flowing 
streams shall be measured at mid-depth. The temperature of impoundments 
where stratification occurs will be measured at a depth of five feet, or mid- depth 
whichever is less. Temperature shall not interfere with its use for irrigation or 
livestock watering and wildlife purposes. 

 TDEC 0400-40-03-.03(3)(e) 
TDEC 0400-40-03-.03(4)(e) 
TDEC 0400-40-03-.03(5)(e) 
TDEC 0400-40-03-.03(6)(e) 
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Action Requirements Prerequisite Citation 
Instream water quality 
criteria for release of 
contact water and 
leachate into Bear Creek 
tributary (continued) 

Waters shall not contain substances that will impart unpalatable flavor to fish or 
result in noticeable offensive odors in the vicinity of the water or otherwise 
interfere with fish or aquatic life. Waters classified for recreational shall not 
contain substances that will result in objectionable taste or odor. 

 TDEC 0400-40-03-.03(3)(f) 
TDEC 0400-40-03-.03(4)(g) 

Waters shall not contain substances or combination of substances including 
disease-causing agents which, by way of either direct exposure or indirect 
exposure through food chains, may cause death, disease, behavioral 
abnormalities, cancer, genetic mutations, physiological malfunctions (including 
malfunctions in reproduction), physical deformations, or restrict or impair 
growth in fish or aquatic life or their offspring. See Table D.2 for list of criteria 
for key contaminants of concern. 

 TDEC 0400-40-03-.03(3)(g) 

Water shall not contain toxic substances that will render the water unsafe or 
unsuitable for water contact activities including the capture and subsequent 
consumption of fish and shellfish, or will propose toxic conditions that will 
adversely affect man, animal, aquatic life, or wildlife. See Table D.2 for list of 
criteria for key contaminants of concern. 

 TDEC 0400-40-03-.03(4)(j) 

The waters shall not contain toxic substances whether alone or in combination 
with other substances which will produce toxic conditions that adversely affect 
the quality of the waters for irrigation for livestock watering and wildlife. 

 TDEC  0400-40-03-.03(5)(f) 
TDEC  0400-40-03-.03(6)(f) 

Water shall not contain other pollutants that will be detrimental to fish or aquatic 
life, or that have a detrimental effect on recreation, waters used for irrigation, or 
waters for livestock watering and wildlife. 

 TDEC 0400-40-03-.03(3)(h) 
TDEC 0400-40-03-.03(4)(k) 
TDEC 0400-40-03-.03(5)(g) 
TDEC 0400-40-03-.03(6)(g) 

Water shall not contain iron at concentrations that cause toxicity or in such 
amounts that interfere with habitat due to precipitation or bacteria growth. 

 TDEC 0400-40-03-.03(3)(i) 

The concentration and thirty-day average concentrations of ammonia shall not 
exceed the acute criterion and chronic criteria, respectively, calculated using the 
equations given in TDEC 0400-40-03-.03(3)(j). 

 TDEC 0400-40-03-.03(3)(j) 

Water shall not contain nutrients in concentrations that stimulate aquatic plant 
and/or algae growth to the extent that aquatic habitat is substantially reduced 
and/or biological integrity fails to meet regional goals or that the public’s 
recreational uses of the water body or downstream waters are affected. Quality of 
downstream waters shall not be detrimentally affected. Interpretation of this 
provision may be made using the document Development of Regionally-based 
Interpretations of Tennessee’s Narrative Nutrient Criterion and/or other 
scientifically defensible methods. 

 TDEC 0400-40-03-.03(3)(k) 
TDEC 0400-40-03-.03(4)(h) 
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Action Requirements Prerequisite Citation 
Instream water quality 
criteria for release of 
contact water and 
leachate into Bear Creek 
tributary (continued) 

In waters classified for fish and aquatic life, the concentration of the e. coli group 
shall not exceed 630 cfu per 100 ml as a geometric mean based on a minimum of 
5 samples collected as specified in the regulation (the concentration of the E. coli 
group in any individual sample shall not exceed 2,880 cfu per 100 ml).   

 TDEC 0400-40-03-.03(3)(l) 

In waters classified for fish and aquatic life, the concentration of the e. coli group 
shall not exceed 126 per 100 ml as a geometric mean based on a minimum of 5 
samples collected as specified in the regulation. The concentration of e. coli 
group in any individual sample shall not exceed 941 per 100 ml. 

 TDEC 0400-40-03-.03(4)(f) 

Waters shall not be modified through the addition of pollutants or through 
physical alteration to the extent that diversity and/or productivity of aquatic biota 
within the receiving waters are substantially decreased or, in the case of 
wadeable streams, substantially different from conditions in reference streams in 
the same ecoregion. The parameters associated with this criterion are the aquatic 
biota measured. These are response variables. 

 TDEC 0400-40-03-.03(3)(m) 

Quality of stream habitat shall provide for development of a diverse aquatic 
community that meets regionally-based biological integrity goals. Types of 
habitat loss include channel and substrate alterations, rock and gravel removal, 
stream flow changes, accumulation of silt, precipitation of metals, and removal 
of riparian vegetation. For wadeable streams, instream habitat within each sub 
ecoregion shall be generally similar to that found at reference streams. However, 
streams shall not be assessed as impacted by habitat loss if it has been 
demonstrated that the biological integrity goal has been met. 

 TDEC 0400-40-03-.03(3)(n) 

Stream flow shall support fish and aquatic life criteria and recreational use.  TDEC 0400-40-03-.03(3)(o) 
TDEC 0400-40-03-.03(4)(m) 

Antidegradation 
requirements 

Effluent limitations may be required to insure [sic] compliance with the 
Antidegradation Statement in TDEC 0400-40-03-.06. 

Point source discharge(s) of 
pollutants into waters of the 
U.S. —applicable 

TDEC 0400-40-05-.10(4) 

New or increased discharges that would cause measurable degradation of the 
parameter that is unavailable shall not be authorized. Nor will discharges be 
authorized if they cause additional loadings of unavailable parameters that are 
bioaccumulative or that have criteria below current method detection levels. 

Waters with “unavailable”[as 
defined in TDEC 0400-40-03-
.06(2)] parameters—
applicable 

TDEC 0400-40-03-.06(2)(a) 

No new or increased water withdrawals that will cause additional measurable 
degradation of the unavailable parameter shall be authorized. 

 TDEC 0400-40-03-.06(2)(b) 

Where one or more of the parameters comprising the habitat criterion are 
unavailable, habitat alterations that cause significant degradation shall not be 
authorized. 

 TDEC 0400-40-03-.06(2)(c) 
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Action Requirements Prerequisite Citation 

Location-specific ARARs 

Wetlands 
Presence of 
jurisdictional wetlands 
as defined in 40 CFR 
230.3; 33 CFR 328.3(a), 
and 33 CFR 328.4 

The discharge of dredged or fill material into waters of the United States, 
including jurisdictional wetlands, is prohibited if there is a practical alternative 
that would have less adverse impact. No discharge shall be permitted that results 
in violation of state water quality standards, violates any toxic effluent standard, 
and/or jeopardizes an endangered species or its critical habitat. No discharge will 
be permitted that will cause significant degradation of waters of the United 
States. No discharge is permitted unless mitigation measures have been taken in 
accordance with 40 CFR 230, Subpart H.  

Actions that involve the 
discharge of dredged or fill 
material into waters of the 
United States, including 
jurisdictional wetlands—
applicable  

40 CFR 230.10(a), (b), (c) and (d) 
40 CFR 230, Subpart H 

Mitigation of state 
wetlands as defined 
under TDEC 0400-40-
07-.03 

If an activity in a wetland results in an appreciable permanent loss of resource 
values, mitigation must be provided which results in no overall net loss of 
resource values from existing conditions. To the extent practicable, any required 
mitigation shall be completed, excluding monitoring, prior to, or simultaneous 
with, any impacts. Acceptable mitigation mechanisms include any combination 
of in-lieu fee programs, mitigation banks, or other mechanisms that are 
reasonably assured to result in no overall net loss of resource values from 
existing conditions.  Acceptable mitigation methods are prioritized in the 
following order: restoration, enhancement, preservation, creation, or any other 
measures that are reasonably assured to result in no net loss of resource values 
from existing conditions. Compensatory measures must be at a ratio no less than 
2:1 for restoration, 4:1 for creation and enhancement, and 10:1 for preservation, 
or at a best professional judgment ratio agreed to by the state.  

Activity that would cause loss 
of wetlands as defined in 
TDEC 0400-40-07-.03—
applicable 

TDEC 0400-40-07-.04(7)(a) 
TDEC 0400-40-07-.04 (7)(c) 

Minor alterations to 
wetlands 

Alteration must meet substantive requirements as follows: 

• Excavation and fill activities associated with wetland alteration shall be 
kept to a minimum 

• Wetlands outside of the impact areas shall be clearly marked with signs, 
high visibility fencing, or similar structures so that all the work performed 
by the contractor is solely within the permitted impact area. 

• Wetland alterations shall not cause measureable degradation to resource 
values and classified uses of hydraulically connected wetlands or other 
waters of the state, including disruption of sustaining surface or 
groundwater hydrology. 

Minor alterations of up to 0.10 
acres of moderate resource 
value wetlands or of up to 0.25 
acres of degraded and of low 
resource value wetlands —
applicable 

TCA 69-3-108(l) 
TDEC 0400-40-07-.01 
TDEC ARAP General Permit for Minor 
Alterations to Wetlands  
(effective April 7, 2020) (TBC) 
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Action Requirements Prerequisite Citation 
Minor alterations to 
wetlands (continued) 

• Temporary impacts to wetlands shall be mitigated by the removal and 
stockpiling of the first 12 inches of topsoil, prior to construction. 
Temporary wetland crossings or haul roads shall utilize timber matting. 
Gravel, riprap or other rock is not approved for construction of temporary 
crossings or haul roads across wetlands. Upon completion of construction 
activities, all temporary wetland impact areas are to be restored to pre-
construction contours, and the stockpiled topsoil spread to restore these 
areas to pre-construction elevation. Other side-cast material shall not be 
placed within the temporary impact locations. Permanent vegetative 
stabilization using native species of all disturbed areas in or near the 
wetland must be initiated within 14 days of project completion. Non-
native, non-invasive annuals may be used as cover crops until native 
species can be established. 

• Erosion prevention and sediment control measures such as fences shall be 
removed following completion of construction. 

• The amount of fill, stream channel and bank modifications, or other 
impacts associated with the activity shall be limited to the minimum 
necessary to accomplish the project purpose.  Shall utilize the least 
impactful practicable method of construction. 

• Clearing, grubbing, or other disturbance to wetland vegetation shall be 
kept at the minimum. Unnecessary native vegetation removal, including 
tree removal, and soil disturbance is prohibited.  Native wetland 
vegetation must be reestablished in all areas of disturbance outside of any 
permanent structure after work is completed.  

• Activity may not result in a disruption or barrier to the movement of fish 
or other aquatic life and wetland dependent species upon project 
completion. 

• Blasting within 50 feet of any jurisdictional stream or wetland is 
prohibited. 

• Where practicable, all activities shall be accomplished during drier times 
of the year or when recent conditions have been dry at the impact 
location.  All surface water flowing towards or from the construction 
activity shall be diverted using cofferdams and/or berms constructed of 
sandbags, steel sheeting, or other non-erodible, non-toxic material.  All 
such diversion materials shall be located outside the wetland and removed 
upon completion of the work. Activities may be conducted in the water if 
working in the dry will likely cause additional degradation.  If work is 
conducted in the water it must be of a short duration and with minimal 
impact. 
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Action Requirements Prerequisite Citation 
Minor alterations to 
wetlands (continued) 

• All activities must be carried out in such a manner as will prevent violations 
of water quality criteria or impairment of the designated uses of the waters of 
the state 

• Erosion and sedimentation control shall be in place and functional before 
earthmoving operations begin and shall be designed according to the 
department’s Erosion and Sediment Control Handbook.  Permanent 
vegetation stabilization using native species of all disturbed areas in or near 
the stream channel must be initiated within 14 days of the project completion.  
Non-native, non-invasive annuals may be used as cover crops until native 
species can be established. 

  

• The use of monofilament-type erosion control netting or blanket is prohibited 
in the stream channel, stream banks, or any disturbed riparian areas within 30 
feet of top of bank. 

  

Aquatic resources 
Waters of the state as 
defined in TCA 69-3-
103(42) – Bank 
stabilization 

Bank stabilization activities along state waters must be conducted in accordance with 
the requirements of the ARAP Program (Rules of the TDEC, Chap. 0400-40-07). 
The general permit requirements for stream bank stabilization include the following: 

• Any spraying, mowing, or other disturbance of the stabilization treatment that 
interferes with its ability to naturalize is prohibited. 

• Work performed by vehicles and other related heavy equipment may not be 
staged within the stream channel.  Work performed by hand and related hand-
operated equipment is allowed within the stream channel. 

• Materials used for bank stabilization shall consist of rock, wood, or products 
made specifically for use in earthen slope stabilization. Other salvaged 
materials not found in the natural environment cannot be used for bank 
stabilization. 

• The amount of fill, stream channel and bank modifications, or other impacts 
associated with the activity shall be limited to the minimum necessary to 
accomplish the project purpose.  Shall utilize the least impactful practicable 
method of construction. 

• Clearing, grubbing, or other disturbance to riparian vegetation shall be kept at 
the minimum necessary for slope construction and equipment operation. 
Unnecessary native riparian vegetation removal, including tree removal, is 
prohibited.  Native riparian vegetation must be reestablished in all areas of 
disturbance outside of any permanent structure after work is completed.  

Bank-stabilization activities 
affecting waters of the state—
applicable 

TCA 69-3-108(l) 
TDEC 0400-40-07-.01  
TDEC ARAP General Permit for Bank 
Armoring and Vegetative Stabilization 
Activities (effective January 6, 2021) 
(TBC) 
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Action Requirements Prerequisite Citation 
Waters of the state as 
defined in TCA 69-3-
103(42) – Bank 
stabilization (continued) 

• Activity may not result in the permanent disruption to the movement of fish 
or other aquatic life upon project completion. 

• Blasting within 50 feet of any jurisdictional stream or wetland is prohibited. 

• Backfill activities must be accomplished in the least impactful manner 
possible that stabilizes the streambed and banks to prevent erosion.  The 
completed activities may not disrupt or impound stream flow. 

• The use of monofilament-type erosion control netting or blanket is prohibited 
in the stream channel, stream banks, or any disturbed riparian areas within 30 
feet of top of bank. 

• Where practicable, all activities shall be accomplished in the dry.  All surface 
water flowing towards the work shall be diverted using cofferdams and/or 
berms constructed of sandbags, clean rock (no fines or soils), steel sheeting, 
or other non-erodible, non-toxic material.  All such diversion materials shall 
be removed upon completion of the work. Any disturbance to the stream bed 
or banks must be restored to its original condition.  Activities may be 
conducted in the water if working in the dry will likely cause additional 
degradation.  If work is conducted in the water it must be of a short duration 
and with minimal impact and conform to the Division-approved 
methodology. 

• All activities must be carried out in such a manner as will prevent violations 
of water quality criteria or impairment of the designated uses of the waters of 
the state 

• Erosion and sedimentation control shall be in place and functional before 
earthmoving operations begin and shall be designed according to the 
department’s Erosion and Sediment Control Handbook.  Permanent 
vegetation stabilization using native species of all disturbed areas in or near 
the stream channel must be initiated within 14 days of the project completion.  
Non-native, non-invasive annuals may be used as cover crops until native 
species can be established. 

• Temporary stream crossings shall be limited to one point in the construction 
area and erosion control measures shall be utilized where stream bank 
vegetation is disturbed.  Stream beds shall not be used as linear transportation 
routes for mechanized equipment, rather, the stream channel may be crossed 
perpendicularly with equipment provided no additional fill or excavation is 
necessary. 

  

• Except under certain conditions detailed in the permit, length of bank 
stabilization is limited to 300 linear ft. 
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Action Requirements Prerequisite Citation 
Waters of the state as 
defined in TCA 69-3-
103(42) – Culvert 
maintenance activities 

The maintenance of existing serviceable structures or fills along waters of the state 
must be conducted in accordance with the requirements of the ARAP Program 
(Rules of the TDEC, Chap. 0400-40-07). The general permit requirements for 
maintenance activities include the following: 

• The length of the pipe or culvert structure may not be increased in a manner 
that encapsulates any additional length of open stream or wetland 

• The capacity or diameter of the culvert may be increased during replacement, 
providing it does not result in channel widening or other channel 
destabilization 

• Dewatering of impoundments to conduct dam maintenance must be 
performed in a controlled manner designed to prevent the release of 
accumulated sediments into downstream waters. 

• All riprap associated with maintenance activities shall be placed to mimic the 
existing contours of the stream channel.  Riprap shall be countersunk and 
placed at grade with the existing stream substrate.  Voids in the riprap shall be 
filled with suitable bedload substrate to prevent stream flow loss within riprap 
areas. Suitable substrate does not include soil. 

• Work performed by vehicles and other heavy equipment may not be staged 
within the stream channel.  Work performed by hand and related hand-
operated equipment is allowed within the stream channel. 

• The amount of fill, stream channel and bank modifications, or other impacts 
associated with the activity shall be limited to the minimum necessary to 
accomplish the project purpose.  Shall utilize the least impactful practicable 
method of construction. 

• Clearing, grubbing, or other disturbance to riparian vegetation shall be kept at 
the minimum necessary for slope construction and equipment operations. 
Unnecessary native riparian vegetation removal, including tree removal is 
prohibited.  Native riparian vegetation must be reestablished in all areas of 
disturbance outside of any permanent structure after work is completed. 

• Widening of the stream channel is prohibited  

• Activity may not result in a permanent disruption to the movement of fish or 
other aquatic life upon project completion. 

Maintenance activities 
affecting waters of the state—
applicable 

TCA 69-3-108(l) 
TDEC 0400-40-07-.01  
TDEC ARAP General Permit for 
Maintenance Activities (effective 
April 7, 2020) (TBC) 
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Action Requirements Prerequisite Citation 
Waters of the state as 
defined in TCA 69-3-
103(42) – Culvert 
maintenance activities 
(continued) 

• Blasting within 50 feet of any jurisdictional stream or wetland is prohibited. 

• Backfill activities must be accomplished in the least impactful manner 
possible that stabilizes the streambed and banks to prevent erosion.  The 
completed activities may not disrupt or impound stream flow. 

  

• The use of monofilament-type erosion control netting or blanket is prohibited 
in the stream channel, stream banks, or any disturbed riparian areas within 30 
feet of top of bank. 

• Where practicable, all activities shall be accomplished in the dry.  All surface 
water flowing towards the work shall be diverted using cofferdams and/or 
berms constructed of sandbags, clean rock (no fines or soils), steel sheeting, 
or other non-erodible, non-toxic material.  All such diversion materials shall 
be removed upon completion of the work. Any disturbance to the stream bed 
or banks must be restored to its original condition.  Activities may be 
conducted in the flowing water if working in the dry will likely cause 
additional degradation.  If work is conducted in the flowing water it must be 
of a short duration and with minimal impact and conform to the Division-
approved methodology. 

• All activities must be carried out in such a manner as will prevent violations 
of water quality criteria or impairment of the designated uses of the waters of 
the state 

• Erosion and sedimentation control shall be in place and functional before 
earthmoving operations begin and shall be designed according to the 
department’s Erosion and Sediment Control Handbook.  Permanent 
vegetation stabilization using native species of all disturbed areas in or near 
the stream channel must be initiated within 14 days of the project completion.  
Non-native, non-invasive annuals may be used as cover crops until native 
species can be established. 

• Temporary stream crossings shall be limited to one point in the construction 
area and erosion control measures shall be utilized where stream bank 
vegetation is disturbed.  Stream beds shall not be used as linear transportation 
routes for mechanized equipment, rather, the stream channel may be crossed 
perpendicularly with equipment provided no additional fill or excavation is 
necessary. 
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Action Requirements Prerequisite Citation 
Waters of the state as 
defined as TCA 69-3-
103 – Wet weather 
conveyances 

Wet-weather conveyances may be altered provided the following conditions are 
met: 

Activities that alter wet-
weather conveyances—
applicable 

TCA 69-3-108(q) 
 

• The activity must not result in the discharge of waste or other substances that 
may be harmful to humans or wildlife; 

  

• Material must not be placed in a location or manner so as to impair surface 
water flow into or out of any wetland area; and 

  

• Sediment shall be prevented from entering other waters of the state: 

- Erosion/sediment controls shall be designed according to size and slope of 
disturbed or drainage areas to detain runoff and trap sediment and shall be 
properly selected, installed, and maintained in accordance with 
manufacturer’s specifications and good engineering practices. 

  

- Erosion/sediment control measures must be in place and functional before 
earthmoving operations begin, and must be constructed and maintained 
throughout the construction period. Temporary measures may be removed 
at the beginning of the work day, but shall be replaced at end of the work 
day. 

  

- Checkdams must be utilized where runoff is concentrated. Clean rock, log, 
sandbag or straw bale checkdams shall be properly constructed to detain 
runoff and trap sediment. Checkdams or other erosion control devices are 
not to be constructed in stream. Clean rock can be of various type and size 
depending on the application and must not contain fines, soils, or other 
wastes or contaminants. 

  

• Appropriate steps must be taken to ensure that petroleum products or other 
chemical pollutants are prevented from entering waters of the state. All spills 
shall be reported to the appropriate emergency management agency and 
TDEC. In event of a spill, measures shall be taken immediately to prevent 
pollution of waters of the state, including groundwater. 
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Action Requirements Prerequisite Citation 
Mitigation of impacts to 
a stream as defined in 
TDEC 0400-40-07-.03, 
which includes all 
surface water except 
wetlands and wet 
weather conveyances 

If an activity in a stream results in an appreciable permanent loss of resource 
values, the applicant must provide mitigation which results in no overall net loss 
of resource values from existing conditions. To the extent practicable, any 
required mitigation shall be completed, excluding monitoring, prior to, or 
simultaneous with, any impacts. Acceptable mitigation mechanisms include any 
combination of in-lieu fee programs, mitigation banks, or other mechanisms that 
are reasonably assured to result in no overall net loss of resource values from 
existing conditions.  Acceptable mitigation methods are prioritized in the 
following order: restoration, enhancement, preservation, creation, or any other 
measures that are reasonably assured to result in no net loss of resource values 
from existing conditions.  

Mitigation for impacts to streams must be developed in a scientifically defensible 
manner that demonstrates a sufficient increase in resource values to compensate 
for impacts. At a minimum, all new or relocated streams must include a 
vegetated riparian zone, demonstrate lateral and vertical channel stability, and 
have a natural channel bottom. All mitigation watercourses must maintain or 
improve flow and classified uses after mitigation is complete.  

Activity that would result in an 
appreciable permanent loss of 
resource value of a stream as 
defined in TDEC 0400-40-07-
.03 —applicable 

TDEC 0400-40-07-.04(7)(a) 
TDEC 0400-40-07-.04(7)(b) 

Endangered, threatened, or rare species 
Presence of federally 
endangered or 
threatened species, as 
designated in 50 CFR 
17.11 and 17.12 or 
critical habitat of such 
species 

Actions that jeopardize the existence of a listed species or results in the 
destruction or adverse modification of critical habitat must be avoided or 
reasonable and prudent mitigation measures taken. 

Action that is likely to 
jeopardize fish, wildlife, or 
plant species or destroy or 
adversely modify critical 
habitat—applicable 

16 USC 1531 et seq.,  
16 USC 1536(a)(2) (Sect. 7(a)(2) of the 
Endangered Species Act) 

Presence of migratory 
birds as defined in 50 
CFR 10.13, and their 
habitats 

Unlawful killing, possession, and sale of migratory bird species, as defined in 50 
CFR 10.13, native to the U.S. or its territories is prohibited. 

Federal agency action that is 
likely to impact migratory 
birds—applicable  

16 USC 703-704 

 Requirements are as follows: 

• avoid or minimize, to the extent practicable, adverse impacts on migratory 
bird resources when conducting agency action; 

• restore and enhance the habitats of migratory birds, as practicable; 

• prevent or abate the pollution or detrimental alteration of the environment for 
the benefit of migratory birds, as practicable. 

Federal agency action that is 
likely to impact migratory 
birds—TBC  

Executive Order 13186 
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Action Requirements Prerequisite Citation 

Action-specific ARARs 

Waste characterization and management 
Characterization and 
management of 
universal waste 

A large quantity handler of universal waste must manage universal waste in 
accordance with [substantive requirements of] 40 CFR 273 in a way that prevents 
releases of any universal waste or component of a universal waste to the 
environment. 

Generation of universal waste 
[as defined in 40 CFR 273] for 
disposal—applicable 

40 CFR 273 
TDEC 0400-12-01-.12 

Must label or mark the universal waste to identify the type of universal waste.  40 CFR 273.34 
TDEC 0400-12-01-.12(3)(e) 

A large quantity handler of universal waste must immediately contain all releases 
of universal wastes and other residues from universal wastes, and must determine 
whether any material resulting from the release is hazardous waste, and if so, 
must manage the hazardous waste in compliance with all applicable 
requirements. 

 40 CFR 273.37 
TDEC 0400-12-01-.12(3)(h) 

Disposal of universal 
waste 

The generator of the universal waste must determine whether the waste exhibits a 
characteristic of hazardous waste. If it is determined to exhibit such a 
characteristic, it must be managed in accordance with 40 CFR 260 through 272 
[TDEC 0400-1-11-.01 through .10]. If the waste is not hazardous, the generator 
may manage and dispose of it in any way that is in compliance with applicable 
federal, state, and local solid waste regulations. 

Generation of universal waste 
[as defined in 40 CFR 273] for 
disposal—applicable 

40 CFR 273.33 
TDEC 0400-12-01-.12(3)(d) 

Management and 
storage of used oil 

Used oil shall not be stored in a unit other than a tank or container. Generation and storage of used 
oil, as defined in 40 CFR 
279.1]—applicable 

40 CFR 279.22(a) 
TDEC 0400-12-01-.11(3)(c)(1) 

Containers and aboveground tanks used to store used oil must be in good 
condition (no severe rusting, apparent structural defects or deterioration); and not 
leaking (no visible leaks). 

40 CFR 279.22(b)(1) and (2) 
TDEC 0400-12-01-.11(3)(c)(2)(i) and 
(ii) 

Containers and aboveground tanks used to store used oil and fill pipes used to 
transfer used oil into USTs must be labeled or marked clearly with the words 
“Used Oil.” 

 40 CFR 279.22(c)(1) and (2) 
TDEC 0400-12-01-.11(3)(c)(3)(i) and 
(ii) 

Upon detection of a release of used oil to the environment, a generator must stop 
the release; contain, clean up, and properly manage the released used oil; and, if 
necessary, repair or replace any leaking used oil storage containers or tanks prior 
to returning them to service. 

Release of used oil to the 
environment—applicable 

40 CFR 279.22(d) 
TDEC 0400-12-01.11(3)(c)(4) 
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Action Requirements Prerequisite Citation 

Landfill liner system 
Leak detection system 
action leakage rate 

Action leakage rate for liner system: 

(a)   Action leakage rate is the maximum design flow rate that the leak 
detection system (LDS) can remove without fluid head on the bottom liner 
exceeding l foot. The action leakage rate must include an adequate safety 
margin to allow for uncertainties in the design (e.g., slope, hydraulic 
conductivity, thickness of drainage material), construction, operation, and 
location of the LDS, waste and leachate characteristics, likelihood and 
amounts of other sources of liquids in the LDS, and proposed response 
actions. 

(b)  To determine if the action leakage rate has been exceeded, the owner or 
operator must convert the weekly or monthly flow rate from the monitoring 
data obtained under part (d)(3) of this paragraph to an average daily flow 
rate (gallons per acre per day) for each sump. 

Design and construction of a 
hazardous waste landfill - 
applicable 

40 CFR 264.302 
TDEC 0400-12-01-.06(14)(c) 

Water treatment 
Construction of new 
outfall structure for 
discharge of wastewater 

Construction, maintenance, repair, rehabilitation or replacement of intake or 
outfall structures shall be carried out in such a way that work: 

Construction of intake and 
outfall structures in waters of 
the state—applicable to 
Alternative 2 

TCA 69-3-108(l) 
TDEC 0400-40-07-.01  
TDEC General Permit for Construction 
of Intake and Outfall Structures 
(effective April 7, 2020) (TBC) 

• Shall be located and oriented so as to avoid permanent alteration or damage to 
the integrity of the stream channel including the opposite stream bank. 
Alignment of the structure (except for diffusers) should be as parallel to the 
stream flow as is practicable, with the discharge pointed downstream. 
Underwater diffusers may be placed perpendicular to stream flow for more 
complex mixing. 

  

• Intake and outfall structures shall be designed to minimize harm and prevent 
impoundment of normal or base flows. 

 TCA 69-3-108(l) 
TDEC 0400-40-07-.01  
TDEC General Permit for Construction 
of Intake and Outfall Structures 
(effective April 7, 2020) (TBC) 
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Action Requirements Prerequisite Citation 
Construction of new 
outfall structure for 
discharge of wastewater 
(continued) 

• Velocity dissipation devices shall be placed as needed at discharge locations 
to provide a non-erosive velocity from the structure. 

• Headwalls, bank stabilization materials, and any other hard armoring 
associated with the installation of each structure shall be limited to a total of 
25 feet along the receiving stream bank. 

• The amount of fill, stream channel and bank modifications, or other impacts 
associated with the activity shall be limited to the minimum necessary to 
accomplish the project purpose.  Shall utilize the least impactful practicable 
method of construction. 

• Clearing, grubbing, or other disturbance to riparian vegetation shall be kept at 
the minimum necessary for slope construction and equipment operations. 
Unnecessary native vegetation removal, including tree removal is prohibited.  
Native riparian vegetation must be reestablished in all areas of disturbance 
outside of any permanent structure after work is completed. 

• Widening of the stream channel is prohibited. Activity may not result in a 
permanent disruption to the movement of fish or other aquatic life upon 
project completion. 

  

• Blasting within 50 feet of any jurisdictional stream or wetland is prohibited. 

• Backfill activities must be accomplished in the least impactful manner 
possible that stabilizes the streambed and banks to prevent erosion.  The 
completed activities may not disrupt or impound stream flow. 

• The use of monofilament-type erosion control netting or blanket is prohibited 
in the stream channel, stream banks, or any disturbed riparian areas within 30 
feet of top of bank. 

• Where practicable, all activities shall be accomplished in the dry.  All surface 
water flowing towards the work shall be diverted using cofferdams and/or 
berms constructed of sandbags, clean rock (containing no fines or soils), steel 
sheeting, or other non-erodible, non-toxic material.  All such diversion 
materials shall be removed upon completion of the work. Any disturbance to 
the stream bed or banks must be restored to its original condition.  Activities 
may be conducted in the flowing water if working in the dry will likely cause 
additional degradation.  If work is conducted in the flowing water it must be 
of a short duration and with minimal impact and conform to the Division-
approved methodology. 
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Action Requirements Prerequisite Citation 
Construction of new 
outfall structure for 
discharge of wastewater 
(continued) 

• All activities must be carried out in such a manner as will prevent violations 
of water quality criteria or impairment of the designated uses of the waters of 
the state 

• Erosion and sedimentation control shall be in place and functional before 
earthmoving operations begin and shall be designed according to the 
department’s Erosion and Sediment Control Handbook.  Permanent 
vegetation stabilization using native species of all disturbed areas in or near 
the stream channel must be initiated within 14 days of the project completion.  
Non-native, non-invasive annuals may be used as cover crops until native 
species can be established. 

• Temporary stream crossings shall be limited to one point in the construction 
area and erosion control measures shall be utilized where stream bank 
vegetation is disturbed.  Stream beds shall not be used as linear transportation 
routes for mechanized equipment, rather, the stream channel may be crossed 
perpendicularly with equipment provided no additional fill or excavation is 
necessary. 

  

Design and installation 
of a RCRA tank system 
(tanks and associated 
piping) 

Must prepare an assessment attesting that the tank system design has sufficient 
structural integrity and is acceptable for the storing/treating of hazardous waste. 
The assessment must include the information specified in 40 CFR 264.192(a)(1)-
(5) [TDEC 0400-12-01-.06(10)(c)(1)]. 

Storage of RCRA hazardous 
waste in a new tank system– 
applicable if water is 
determined to be hazardous 

40 CFR 264.192(a) 
TDEC 0400-12-01-.06(10)(c)(1) 

Prior to use, must ensure that proper handling procedures are adhered to in order 
to prevent damage to the system during installation. 

40 CFR 264.192(b) 
TDEC 0400-12-01-.06(10)(c)(2) 

Prior to use, must inspect the system for the presence of weld breaks, punctures, 
scrapes of protective coatings, cracks, corrosion, other structural damage, or 
inadequate construction/installation. All discrepancies must be remedied before 
the system is covered, enclosed or placed in use. 

 40 CFR 264.192(b)(1)-(6) 
TDEC 0400-12-01-.06(10)(c)(2)(i)-(vi) 

Prior to use, tanks and ancillary equipment must be tested for tightness. If a tank 
system is found not to be tight, all repairs necessary to remedy the leak(s) must 
be performed prior to the system being placed into use. 

 40 CFR 264.192(d) 
TDEC 0400-12-01-.06(10)(c)(4) 

Ancillary equipment (i.e., piping) must be supported and protected against 
physical damage and excessive stress due to settlement, vibration, expansion, or 
contraction. 

 40 CFR 264.192(e) 
TDEC 0400-12-01-.06(10)(c)(5) 

Must provide the degree of corrosion protection based upon the information in 40 
CFR 264.192(a)(3) [TDEC 0400-12-01-.06(10)(c)(1)(iii)] to ensure the integrity 
of the tank system during use. Installation of field fabricated corrosion protection 
system must be supervised by an independent corrosion expert. 

 40 CFR 264.192(f) 
TDEC 0400-12-01-.06(10)(c)(6) 
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Action Requirements Prerequisite Citation 
Design and installation 
of a RCRA tank system 
(tanks and associated 
piping) (continued) 

Must provide secondary containment in order to prevent release of hazardous 
waste or constituents into the environment. 

 40 CFR 264.193(a)(1) 
TDEC 0400-12-01-.06(10)(d)(1) 

Secondary containment systems must be: 

• designed, installed, and operated to prevent any migration of wastes or 
accumulated liquid out of the system to the soil, ground water, or surface 
water at any time during the use of the tank system; 

 40 CFR 264.193(b)(1) 
TDEC 0400-12-01-.06(10)(d)(2)(i) 

• capable of detecting and collecting releases and accumulated liquids until the 
collected material is removed; 

 40 CFR 264.193(b)(2) 
TDEC 0400-12-01-.06(10)(d)(2)(ii) 

• constructed of or lined with materials that are compatible with the wastes to 
be placed in the tank system and must have sufficient strength and thickness 
to prevent failure owing to pressure gradients (including static head and 
external hydrological forces), physical contact with the waste to which it is 
exposed, climatic conditions, and the stress of daily operation (including 
stresses from nearby vehicular traffic) 

 40 CFR 264.193(c)(1)  
TDEC 0400-12-01-.06(10)(d)(3)(i) 

• placed on a foundation or base capable of providing support to the secondary 
containment system, resistance to pressure gradients above and below the 
system, and capable of preventing failure due to settlement, compression, or 
uplift; 

 40 CFR 264.193(c)(2) 
TDEC 0400-12-01-.06(10)(d)(3)(ii) 

• provided with a leak-detection system that is designed and operated so it will 
detect the failure of either the primary or secondary containment structure or 
presence of any release of hazardous waste or accumulated liquid in the 
secondary containment system within 24 hours, or at the earliest practicable 
time if the owner can demonstrate that existing detection technologies or site 
conditions will not allow detection of a release within 24 hours; and 

 40 CFR 264.193(c)(3) 
TDEC 0400-12-01-.06(10)(d)(3)(iii) 

• sloped or otherwise designed or operated to drain and remove liquids 
resulting from leaks, spills, or precipitation. Spilled or leaked waste and 
accumulated precipitation must be removed from the secondary containment 
system within 24 hours, or in as timely a manner as is possible to prevent 
harm to human health and the environment, if the owner can demonstrate 
that removal of the released waste or accumulated precipitation cannot be 
accomplished within 24 hours. 

 40 CFR 264.193(c)(4) 
TDEC 0400-12-01-.06(10)(d)(3)(iv) 
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Action Requirements Prerequisite Citation 
Design and installation 
of a RCRA tank system 
(tanks and associated 
piping) (continued) 

The secondary containment for tanks must include one or more of the following 
devices: 

• a liner (external to the tank); 

• a vault; 

• a double-walled tank; or 

• an equivalent device as approved by the EPA. 

 40 CFR 264.193(d)(1-4) 
TDEC 0400-12-01-.06(10)(d)(4)(i-iv) 

External liner systems must be: 

• designed and operated to contain 100 percent of the capacity of the largest 
tank within its boundary; 

 40 CFR 264.193(e)(1)(i) 
TDEC 0400-12-01-.06(10)(d)(5)(i)(I) 

• designed or operated to prevent run-on or infiltration of precipitation into the 
secondary containment system unless the collection system has sufficient 
excess capacity to contain run-on or infiltration. [Such additional capacity 
must be sufficient to contain precipitation from a 25 year, 24-hour rainfall 
event]; 

 40 CFR 264.193(e)(1)(ii) 
TDEC 0400-12-01-.06(10)(d)(5)(i)(II) 

• free of cracks or gaps; and  40 CFR 264.193(e)(1)(iii) 
TDEC 0400-12-01-.06(10)(d)(5)(i)(III) 

• designed and installed to surround the tank completely and to cover all 
surrounding earth likely to come into contact with the waste if the waste is 
released from the tank(s) (i.e., capable of preventing lateral as well as 
vertical migration of the waste). 

 40 CFR 264.193(e)(1)(iv) 
TDEC 0400-12-01-.06(10)(d)(5)(i)(IV) 

Vault system must be: 

• designed or operated to contain 100 percent of the capacity of the largest 
tank within its boundary; 

 40 CFR 264.193(e)(2)(i) 
TDEC 0400-12-01-.06(10)(d)(5)(ii)(I) 

• designed or operated to prevent run-on or infiltration of precipitation into the 
secondary containment system unless collection system has sufficient excess 
capacity to contain run-on or infiltration. [Such additional capacity must be 
sufficient to contain precipitation from a 25 year, 24-hour rainfall event]; 

 40 CFR 264.193(e)(2)(ii) 
TDEC 0400-12-01-.06(10)(d)(5)(ii)(II) 

• constructed of chemical-resistant water stops in all joints (if any);  40 CFR 264.193(e)(2)(iii) 
TDEC 0400-12-01-.06(10)(d)(5)(ii)(III) 

• provided with an impermeable interior coating or lining that is compatible 
with the stored waste and that will prevent migration of the waste into the 
concrete; 

 40 CFR 264.193(e)(2)(iv) 
TDEC 0400-12-01-
.06(10)(d)(5)(ii)(IV) 
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Action Requirements Prerequisite Citation 
Design and installation 
of a RCRA tank system 
(tanks and associated 
piping) (continued) 

• provided with a means to protect against formation of and ignition of vapors 
within the vault if the waste being stored or treated meets the definition of 
ignitable or reactive waste under 40 CFR 261.21 or 261.23; and 

 40 CFR 264.193(e)(2)(v) 
TDEC 0400-12-01-.06(10)(d)(5)(ii)(V) 

• provided with an exterior moisture barrier or otherwise designed or operated 
to prevent migration of moisture into the vault if the vault is subject to 
hydraulic pressure. 

 40 CFR 264.193(e)(2)(vi) 
TDEC 0400-12-01-
.06(10)(d)(5)(ii)(VI) 

Double-walled tanks must be: 

• designed as an integral structure (i.e., an inner tank completely enveloped 
within and outer shell) so that any release from the inner tank is contained by 
the outer shell; 

 40 CFR 264.193(e)(3)(i) 
TDEC 0400-12-01-.06(10)(d)(5)(iii)(I) 

• protected, if constructed of metal, from both corrosion of the primary tank 
interior and of the external surface of the outer shell; and 

 40 CFR 264.193(e)(3)(ii) 
TDEC 0400-12-01-.06(10)(d)(5)(iii)(II) 

• provided with a built-in continuous leak detection system capable of 
detecting a release within 24 hours, or at the earliest practicable time. 

 40 CFR 264.193(e)(3)(iii) 
TDEC 0400-12-01-
.06(10)(d)(5)(iii)(III) 

Ancillary equipment must be provided with secondary containment (e.g., trench, 
jacketing, double-walled piping) that meets the requirements of 40 CFR 
264.193(b) and (c) [TDEC 0400-12-01-.06(10)(d)(2) and (3)] except for: 

 40 CFR 264.193(f) 
TDEC 0400-12-01-.06(10)(d)(6) 

• aboveground piping (exclusive of flanges, joints, valves, and other 
connections) that are visually inspected for leaks on a daily basis; 

 40 CFR 264.193(f)(1) 
TDEC 0400-12-01-.06(10)(d)(6)(i) 

• welded flanges, welded joints and welded connections, that are visually 
inspected for leaks on a daily basis; 

 40 CFR 264.193(f)(2) 
TDEC 0400-12-01-.06(10)(d)(6)(ii) 

• seamless or magnetic coupling pumps and seal-less valves, that are visually 
inspected for leaks on a daily basis; and 

 40 CFR 264.193(f)(3) 
TDEC 0400-12-01-.06(10)(d)(6)(iii) 

• pressurized aboveground piping systems with automatic shut-off devices 
(e.g., excess flow check valves, flow metering shutdown devices, loss of 
pressure actuated shut-off devices) that are visually inspected for leaks on a 
daily basis. 

 40 CFR 264.193(f)(4) 
TDEC 0400-12-01-.06(10)(d)(6)(iv) 

Operation of RCRA tank 
system 

Hazardous wastes or treatment reagents must not be placed in the tank system if 
they could cause the tank, its ancillary equipment or the containment system to 
rupture, leak, corrode, or otherwise fail. 

Storage of RCRA hazardous 
waste in a new tank system— 
applicable if water is 
determined to be hazardous 

40 CFR 264.194(a) 
TDEC 0400-12-01-.06(10)(e)(1) 

Must use appropriate controls and practices to prevent spills an overflows from 
the tank or containment system. These include at a minimum: 

40 CFR 264.194(b) 
TDEC 0400-12-01-.06(10)(e)(2) 
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Action Requirements Prerequisite Citation 
Operation of RCRA tank 
system (continued) 

• spill prevention controls (e.g., check valves, dry disconnect couplings);  40 CFR 264.194(b)(1) 
TDEC 0400-12-01-.06(10)(e)(2)(i) 

• overfill prevention controls (e.g., level sensing devices, high level alarms, 
automatic feed cutoff, or bypass to a standby tank; and 

 40 CFR 264.194(b)(2) 
TDEC 0400-12-01-.06(10)(e)(2)(ii) 

• maintenance of sufficient freeboard in uncovered tanks to prevent 
overtopping by wave or wind action or by precipitation 

 40 CFR 264.194(b)(3) 
TDEC 0400-12-01-.06(10)(e)(2)(iii) 

Must comply with the requirements of 40 CFR 264.196 [TDEC 0400-12-01-
.06(10)(g)] if a leak or a spill occurs in the tank system. 

 40 CFR 264.194(c) 
TDEC 0400-12-01-.06(10)(e)(3) 

Control of air emissions 
from an above-grade 
RCRA tank system 

The requirements of 40 CFR 264 Subpart CC do not apply to a waste 
management unit that is used solely for onsite treatment or storage of hazardous 
waste that is generated as a result of implementing remedial activities required 
under CERCLA authorities. 

Storage of RCRA hazardous 
waste in a new tank system  
applicable if water is 
determined to be hazardous  

40 CFR 264.1080(b)(5) 
TDEC 0400-12-01-.06(32)(a)(2)(v) 

Control of emissions 
from a WWTU 
treatment system 

Onsite remediation and treatment of contaminated water using air strippers is an 
exempted air contaminant source provided the emissions are no more than 5 tons 
per year of any regulated pollutant that is not a hazardous air pollutant and less 
than 1000 pounds per year of each hazardous air pollutant. 

Emissions of air pollutants 
from new air contaminant 
sources applicable  

TDEC 1200-03-09-.04(4)(d)(24) 

Design and installation 
of a RCRA surface 
impoundment 

Must install a liner system consisting of two or more liners and a leachate 
collection and removal system, constructed in accordance with 40 CFR 
264.221(c)(1)-(4) [TDEC 0400-12-01-.06(11)(b)(3)(i)-(iv)]. 

Storage of RCRA hazardous 
waste in a new surface 
impoundment—applicable if 
water is determined to be 
hazardous 

40 CFR 264.221(c) 
TDEC 0400-12-01-.06(11)(b)(3) 

Must implement a leak detection system capable of detecting, collecting and 
removing leaks of hazardous constituents from all areas of the top liner during 
the active life and post-closure care period. 

40 CFR 264.221(c)(2) 
TDEC 0400-12-01-.06(11)(b)(3)(ii) 

Must design, construct and maintain dikes with sufficient structural integrity to 
prevent massive failure. 

 40 CFR 264.221(h) 
TDEC 0400-12-01-.06(11)(b)(8) 

Alternative design practices to those in 40 CFR 264.221(c) [TDEC 0400-12-01-
.06(11)(b)(3)] may be approved by the Regional Administrator. 

 40 CFR 264.221(d) 
TDEC 0400-12-01-.06(11)(b)(4) 

Operation of RCRA 
surface impoundment 

Design and operate facility to prevent overtopping resulting from normal or 
abnormal operations; overfilling; wind and wave action; rainfall; run-on; 
malfunctions of level controllers, alarms and other equipment; and human error. 

Storage of RCRA hazardous 
waste in a new surface 
impoundment— applicable if 
water is determined to be 
hazardous 

40 CFR 264.221(g) 
TDEC 0400-12-01-.06(11)(b)(7) 

Remove surface impoundment from operation if the dike leaks or if there is a 
sudden drop in liquid level. 

40 CFR 264.227 
TDEC 0400-12-01-.06(11)(h) 

Ignitable or reactive waste must not be placed in a surface impoundment unless it 
is treated so that it is no longer ignitable or reactive or is managed so that it is 
protected from materials or conditions that may cause it to ignite or react. 

 40 CFR 264.229 
TDEC 0400-12-01-.06(11)(j) 
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Action Requirements Prerequisite Citation 
Closure of a RCRA tank 
system 

Must remove or decontaminate all waste residues, contaminated containment 
system components (liners, etc.) contaminated soils, and structures and 
equipment contaminated with waste, and manage them as hazardous waste, 
unless 40 CFR 261.3(d) [TDEC 0400-12-01-.02(1)(c)(4)] applies. 

Closure of a hazardous waste 
tank system—relevant and 
appropriate if water is 
determined to be hazardous 

40 CFR 264.197(a) 
TDEC 0400-12-01-.06(10)(h)(1) 

If all contents cannot be practicably removed or decontaminated, consider the 
tank system a landfill and close in accordance with the landfill closure 
requirements of 40 CFR 264.310 [TDEC 0400-12-01-.06(14)(k). 

 40 CFR 264.197(b) 
TDEC 0400-12-01-.06(10)(h)(2) 

Closure and post-closure 
care of a surface 
impoundment 
 

Must remove or decontaminate all waste residues and contaminated materials; 
otherwise free liquids must be removed, the remaining wastes stabilized to a 
bearing capacity sufficient to support final cover, and the facility closed and 
covered with a final cover designed in accordance with 40 CFR 
264.228(a)(2)(iii)(A)-(E) [TDEC 0400-12-01-.06(11)(i)(1)(ii)(III)].  

Closure of a hazardous waste 
surface impoundment—
relevant and appropriate if 
water is determined to be 
hazardous 

40 CFR 264.228(a) 
TDEC 0400-12-01-.06(11)(i)(1) 

If some waste residues or contaminated materials are left in place at final closure, 
must comply with all post-closure requirements contained in §§264.117 through 
264.120 [TDEC 0400-12-01-.06(7)(h) through (k)], including maintenance and 
monitoring throughout the post-closure period. Must also: 

 40 CFR 264.228(b) 
TDEC 0400-12-01-.06(11)(i)(2) 

• maintain integrity and effectiveness of final cover, making repairs to the cap 
as necessary; 

 40 CFR 264.228(b)(1) 
TDEC 0400-12-01-.06(11)(i)(2)(i) 

• maintain and monitor leak detection system;  40 CFR 264.228(b)(2) 
TDEC 0400-12-01-.06(11)(i)(2)(ii) 

• maintain and monitor groundwater monitoring system;  40 CFR 264.228(b)(3) 
TDEC 0400-12-01-.06(11)(i)(2)(iii) 

• prevent run-on and runoff from eroding or otherwise damaging final cover.  40 CFR 264.228(b)(4) 
TDEC 0400-12-01-.06(11)(i)(2)(iv) 



Table D.1. ARARs and TBC guidance (cont.) 

 

D
-25 

Action Requirements Prerequisite Citation 

Water Discharge 

Prevention of pollution 
through application of 
treatment 

In order to permit the reasonable and necessary uses of the Waters of the State, 
existing pollution should be corrected as rapidly as practicable, and future 
pollution prevented through the level of treatment technology applicable to a 
specific source or that greater level of technology necessary to meet water quality 
standards; i.e., modeling and stream survey assessments, treatment plants or 
other control measures.1 

Point source discharge of 
pollutants as defined in 
40 CFR 122.2 into surface 
water  
– Applicable 

Point source discharge of 
radionuclides into surface 
water  
– Relevant and appropriate 

TDEC 0400-40-03-.02(4) 
 

Technology-based treatment requirements cannot be satisfied through the use of 
“non-treatment” techniques such as flow augmentation and in-stream mechanical 
aerators. 

 40 CFR 125.3(f) 

Application of most 
stringent criteria 

Since all Waters of the State are classified for more than one use, the most 
stringent criteria will be applicable.  

 TDEC 0400-40-03-.02(5) 
 

Compliance with 
narrative water quality 
criteria 

Interpretation and application of narrative criteria shall be based on available 
scientific literature and EPA guidance and regulations. 

NOTE:  For radionuclides, exposure assumptions will be based on site 
specific exposures and DOE's reasonable anticipated future land uses. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water  
– Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
appropriate 

TDEC 0400-40-03-.02(10) 
 

                                                      
1 Treatment may be necessary to meet Tennessee water quality standards. Consistent with the EPA Administrator’s Dispute Resolution Decision (Appendix M), 
TBEL requirements are not considered relevant and appropriate to discharges of radionuclides at this Site. 
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Action Requirements Prerequisite Citation 
Application of stream 
flow for water quality 
criteria 

Fish and aquatic life water quality criteria shall generally be applied on the basis 
of stream flows equal to or exceeding the 7-day minimum, 10-year recurrence 
interval. All other criteria shall be applied on the basis of stream flows equal to 
or exceeding the 30-day minimum 5-year recurrence interval. 

Discharge of pollutants as 
defined in 40 CFR 122.2 into 
surface water Classified as 
Fish and Aquatic Life  
– Applicable 

Discharge of radionuclides into 
surface water Classified as 
Fish and Aquatic Life 
 – Relevant and appropriate 

TDEC 0400-40-03-.05(4) 
 

The frequency, magnitude and duration of deviations from normal water 
conditions shall be considered in interpreting the water quality criteria. When 
interpreting pathogen data, samples collected during or immediately after 
significant rain events may be treated as outliers unless caused by point source 
dischargers. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
appropriate 

TDEC 0400-40-03-.05(5) 
 

Application of water 
quality criteria 

The criteria and standards provide that all discharges of sewage, industrial waste, 
and other waste shall receive the degree of treatment or effluent reduction 
necessary to comply with water quality standards, or state or federal laws and 
regulations pursuant thereto, and where appropriate will comply with the 
"Standards of Performance" as required by the Tennessee Water Quality Control 
Act, (T.C.A., §§ 69-3-101, et seq.). (See FN 1.) 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
appropriate 

TDEC 0400-40-03-.05(6) 
 

Where naturally formed conditions or background water quality conditions are 
substantial impediments to attainment of the water quality standards, these 
conditions shall be taken into consideration in establishing any effluent 
limitations or restriction on discharge to such waters. For purposes of water 
quality assessment, exceedances of water quality standards caused by natural 
conditions will not be considered the condition of pollution impairment. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
appropriate 

TDEC 0400-40-03-.05(7) 
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Action Requirements Prerequisite Citation 
Use of Reporting Limits All chemical data reported under this rule shall be generated using “sufficiently 

sensitive” analytical methods approved under 40 CFR part 136 (2018) or 
required under 40 CFR chapter I, subchapter N or O (2018). 

An approved method is “sufficiently sensitive” when: 

(a) The method minimum level (ML) is at or below the level of the applicable 
water quality criterion or the effluent limit established for the measured pollutant 
or pollutant parameter; or 

(b) The method ML is above the applicable water quality criterion or the effluent 
limit established, but the amount of the pollutant or pollutant parameter actually 
measured is high enough that the method detects and quantifies the level of the 
pollutant or pollutant parameter; or 

(c) Demonstration is made showing that the method used has the lowest ML of 
the approved methods for the measured pollutant or pollutant parameter in the 
sample/matrix being analyzed. (Documentation supporting this demonstration is 
to be submitted with reported data and shall include narrative justification for 
why the method chosen is believed to have the lowest ML of all approved 
methods identified in 40 CFR part 136 (2018). The Director shall determine 
whether the submitted information demonstrates sufficient method sensitivity.) 

When there is no analytical method that has been approved under 40 CFR part 
136 (2018) or required under 40 CFR chapter I, subchapter N or O (2018), and a 
specific method is not otherwise required by the Director, the applicant may use 
any suitable method but shall provide a description of the method. When 
selecting a suitable method, factors such as a method’s precision, accuracy, or 
resolution must be considered when assessing the performance of the method. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
appropriate 

TDEC 0400-40-03-.05(8) 

Target Risk Level for 
Recreation WQC 

The 10-5 risk level is used for all carcinogenic pollutants. Derivation of WQC for 
pollutants in surface water 
classified for Recreation use – 
Applicable 

Derivation of WQC 
Equivalents for radionuclides 
in surface water classified for 
Recreation use – Relevant and 
Appropriate 

TDEC 0400-40-03.-03(4)(j) 
Footnote c 
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Action Requirements Prerequisite Citation 
Establishing effluent 
limits using a calculated 
numeric water quality 
criterion 

Permitting authority must establish effluent limits using a calculated numeric 
water quality criterion for the pollutant which the permitting authority 
demonstrates will attain and maintain applicable narrative water quality criteria 
and will fully protect the designated use. 

Such criterion may be derived using an explicit State policy or regulation 
interpreting its narrative water quality criterion, supplemented with other relevant 
information which may include EPA's Water Quality Standards Handbook, 
October 1983, risk assessment data, exposure data … and current EPA criteria 
documents. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the terms 
“permit” and “permittee” reflect regulatory language; in this remedial 
action, “permit” can generally be taken to mean the Record of Decision, 
and “permittee” to mean DOE. 

NOTE:  For radionuclides, exposure assumptions will be based on site 
specific exposures and DOE's reasonable anticipated future land uses. 

Determination of effluent 
limits where a State has not 
established a water quality 
criterion for a specific pollutant 
– Applicable 

Determination of effluent 
limits where a State has not 
established a water quality 
criterion for radionuclides – 
Relevant and Appropriate 

40 CFR 122.44(d)(1)(vi)(A) 

Operation and 
maintenance of 
treatment and control 
systems 

Permittee shall at all times properly operate and maintain all facilities and 
systems of treatment and control (and related appurtenances) which are installed 
or used by the permittee to achieve compliance with the condition of this permit. 

This provision requires the operation of backup or auxiliary facilities or similar 
systems, which are installed by a permittee only when the operation is necessary 
to achieve compliance with the conditions of the permit. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the terms 
“permit” and “permittee” reflect regulatory language; in this remedial 
action, “permit” can generally be taken to mean the Record of Decision, 
and “permittee” to mean DOE. 

Point source discharge of 
pollutants as defined in 
40 CFR 122.2 into surface 
water where treatment is used 
– Applicable 

Point source discharge of 
radionuclides into surface 
water where treatment is used 
– Relevant and Appropriate 

TDEC 0400-40-05-.07(2)(c) 

Monitoring of effluent Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
Appropriate 

TDEC 0400-40-05-.07(2)(h) 
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Action Requirements Prerequisite Citation 
Monitoring of effluent 
(continued) 

Permittee shall take all reasonable steps to minimize any adverse impact to the 
waters of Tennessee resulting from noncompliance with this permit, including 
such accelerated or additional monitoring as necessary to determine the nature 
and impact of the non-complying discharge. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the terms 
“permit” and “permittee” reflect regulatory language; in this remedial 
action, “permit” can generally be taken to mean the Record of Decision, 
and “permittee” to mean DOE. 

 TDEC 0400-40-05-.07(2)(q) 

Minimum monitoring 
requirements 

In addition to § 122.48, the following monitoring requirements: (1) To assure 
compliance with permit limitations, requirements to monitor: 

(i) The mass (or other measurement specified in the permit) for each pollutant 
limited in the permit; 

(ii) The volume of effluent discharged from each outfall; 

(iii) Other measurements as appropriate including pollutants in internal waste 
streams under § 122.45(i); pollutants in intake water for net limitations under § 
122.45(f); frequency, rate of discharge, etc., for non-continuous discharges under 
§ 122.45(e); pollutants subject to notification requirements under§ 122.42(a); and 
pollutants in sewage sludge or other monitoring as specified in 40 CFR part 503; 
or as determined to be necessary on a case-by-case basis pursuant to section 
405(d)(4) of the CWA. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the terms 
“permit” and “permittee” reflect regulatory language; in this remedial 
action, “permit” can generally be taken to mean the Sampling and 
Analysis Plan, and “permittee” to mean DOE. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
appropriate 

40 CFR 122.44(i) 
 

Waiver for monitoring 
certain pollutants under 
existing permit 

The Director may authorize a discharger subject to technology-based effluent 
limitations guidelines and standards in an NPDES permit to forego sampling of a 
pollutant found at 40 CFR Subchapter N of this chapter if the discharger has 
demonstrated through sampling and other technical factors that the pollutant is 
not present in the discharge or is present only at background levels from intake 
water and without any increase in the pollutant due to activities of the discharger. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the terms 
“permit” and “permittee” reflect regulatory language; in this remedial 
action, “permit” can generally be taken to mean the Sampling and 
Analysis Plan, and “permittee” to mean DOE. 

Discharge of pollutants subject 
to TBELs in existing NPDES 
Permit – Applicable 

40 CFR 122.44(a)(2)(i) 
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Action Requirements Prerequisite Citation 
Monitoring parameter 
waiver demonstration 

Any request for this waiver must be submitted when applying for a reissued 
permit or modification of a reissued permit. The request must demonstrate 
through sampling or other technical information, including information generated 
during an earlier permit term that the pollutant is not present in the discharge or 
is present only at background levels from intake water and without any increase 
in the pollutant due to activities of the discharger. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the terms 
“permit” and “permittee” reflect regulatory language; in this remedial 
action, “permit” can generally be taken to mean the Sampling and 
Analysis Plan, and “permittee” to mean DOE. 

Discharge of pollutants subject 
to TBELs in existing NPDES 
Permit – Applicable 

40 CFR 122.44(a)(2)(iii) 

Any grant of the monitoring waiver must be included in the permit as an express 
permit condition and the reasons supporting the grant must be documented in the 
permit’s fact sheet or statement of basis. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the terms 
“permit” and “permittee” reflect regulatory language; in this remedial 
action, “permit” can generally be taken to mean the Sampling and 
Analysis Plan, and “permittee” to mean DOE. 

Discharge of pollutants subject 
to TBELs in existing NPDES 
Permit – Applicable 

40 CFR 122.44(a)(2)(iv) 

Development of effluent 
limitations 

For new sources, technology-based effluent limitations shall require the greatest 
degree of effluent reduction achievable through application of the best available 
demonstrated control technology, which shall be new source performance 
standards, if available. 

Discharges of pollutants as 
defined in 40 CFR 122.2 from 
“new sources” – Applicable 

TDEC 0400-40-05-.08(1)(b) 

Toxic effluent limitations shall be based on consideration of the toxicity of the 
pollutant, its persistence, its degradability, the usual or potential presence of the 
affected organisms in any waters, the importance of the affective organisms and 
the nature and extent of the effect of the toxic pollutant on such organisms. 

Discharge of toxic pollutants as 
defined in 40 CFR 122.2 into 
surface water  
– Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
Appropriate 

TDEC 0400-40-05-.08(1)(d) 

All effluent limitations or standards shall meet or exceed any minimum standards 
promulgated by the Administrator and currently effective under the Federal 
Water Pollution Control Act, P.L. 92-500 as amended or any subsequent 
applicable acts. 

 TDEC 0400-40-05-.08(1)(f) 
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Action Requirements Prerequisite Citation 
Development of effluent 
limitations (continued) 

All pollutants shall receive treatment or corrective action to insure compliance 
with effluent limitations established by the US EPA pursuant to Section 301 and 
302 and standards of performance for new sources pursuant to Section 306, 
effluent limitations and prohibitions and pretreatment standards pursuant to 
Section 307 of the Federal Water Pollution Control Act, P.L. 92-500 as amended; 
also to insure compliance with any approved water quality standard. 

 TDEC 0400-40-05-.08(1)(g) 

Compliance Point for 
Discharge 

All permit effluent limitations, standards, and prohibitions shall be established 
for each outfall or discharge point of the permitted facility, except as otherwise 
provided for BMPs where limitations on effluent or internal waste streams are 
infeasible 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the term 
“permit” reflects regulatory language; in this remedial action, “permit” 
can generally be taken to mean the Record of Decision. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
Appropriate 

TDEC 0400-40-05-.08(1)(k) 

All permit effluent limitations, standards, and prohibitions shall be expressed as 
maximum daily and monthly average, unless impracticable. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the term 
“permit” reflects regulatory language; in this remedial action, “permit” 
can generally be taken to mean the Record of Decision. 

Continuous discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Continuous discharge of 
radionuclides into surface 
water – Relevant and 
Appropriate 

TDEC 0400-40-05-.08(1)(m) 

Effluent Limitations for 
metals 

All permit effluent limitations, standards, or prohibitions for a metal shall be 
expressed as “total recoverable metal” unless a promulgated effluent guideline 
specifies otherwise. 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the term 
“permit” reflects regulatory language; in this remedial action, “permit” 
can generally be taken to mean the Record of Decision. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Point source discharge of 
radionuclides that are also 
metals into surface water  
– Relevant and Appropriate 

TDEC 0400-40-05-.08(1)(p) 
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Action Requirements Prerequisite Citation 
Measurement of effluent 
standards 

Any discharge which is not a minor discharge or activity, or that contains a toxic 
pollutant for which an effluent standard has been established shall be monitored 
for the following: 

• Flow (in million gallons per day); and  

• Pollutants which are subject to reduction or elimination under the terms and 
conditions of the permit 

NOTE: DOE is not required to obtain a permit for any part of a remedial 
action conducted entirely onsite, per CERCLA §121(e). Use of the term 
“permit” reflects regulatory language; in this remedial action, “permit” 
can generally be taken to mean the Record of Decision. “Pollutant” in this 
requirement shall include all radionuclides for which an effluent limitation 
is established under this remedial action. 

Point source discharge of 
pollutants as defined in 40 
CFR 122.2 into surface water – 
Applicable 

Point source discharge of 
radionuclides into surface 
water – Relevant and 
Appropriate 

TDEC 0400-40-05-.08(1)(s) 

Discharge of wastewater 
from RCRA hazardous 
waste landfills 

Except as provided in 40 CFR § 125.30 through § 125.32, any existing point 
source subject to this subpart must achieve the Effluent Limitations listed in the 
regulation for each regulated parameter2 which represent the application of best 
practicable control technology (BPT). 

Discharge of wastewater3 from 
landfills subject to 40 CFR 
264, from an “existing “source  
– Not Applicable4 

40 CFR 445.11 

Except as provided in 40 CFR § 125.30 through § 125.32, any existing point 
source subject to this subpart must achieve the following effluent limitations 
which represent the application of best available technology economically 
(BAT): Limitations for ammonia (as N), a-terpineol, aniline, benzoic acid, 
naphthalene, p-cresol, phenol, pyridine, arsenic, chromium and zinc are the same 
as the corresponding limitations specified in §445.11. 

 40 CFR 445.13 
 

                                                      
2 Radionuclides are not on the list of regulated parameters. 
3 “Landfill wastewater means all wastewater associated with, or produced by, landfilling activities except for sanitary wastewater, non-contaminated storm water, 
contaminated ground water, and wastewater from recovery pumping wells. Landfill wastewater includes, but is not limited to, leachate, gas collection 
condensate, drained free liquids, laboratory derived wastewater, contaminated storm water and contact wash water from washing truck, equipment, and railcar 
exteriors and surface areas which have come in direct contact with solid waste at the landfill facility.” 40 CFR 445. 2(f). “Contaminated storm water means 
storm water which comes in direct contact with landfill wastes, the waste handling and treatment areas, or landfill wastewater as defined in paragraph (f) of this 
section. Some specific areas of a landfill that may produce contaminated storm water include (but are not limited to): the open face of an active landfill with 
exposed waste (no cover added); the areas around wastewater treatment operations; trucks, equipment or machinery that has been in direct contact with the 
waste; and waste dumping areas.” 40 CFR 445.2(b). 
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Action Requirements Prerequisite Citation 
Discharge of wastewater 
from RCRA hazardous 
waste landfills 
(continued) 

Any new source subject to this subpart must achieve the following performance 
standards: Standards are the same as those specified in § 445.11. 

Discharge of wastewater1 from 
landfills subject to 40 CFR Part 
264, from a “new” source – 
Not applicable4 

40 CFR 445.14 
 

Protection of the general 
population from releases 
of radioactivity from 
land disposal facility 

Concentrations of radioactive material which may be released to the general 
environment in groundwater, surface water, air, soil, plants, or animals must not 
result in an annual dose exceeding an equivalent of 25 millirems to the whole 
body, 75 millirems to the thyroid, and 25 millirems to any other organ of any 
member of the public.5 

The siting, design, operation, 
closure, and control after 
closure of radioactive waste 
land disposal facilities  
– Relevant and appropriate 

10 CFR 61.41 
TDEC 0400-20-11-.16(2) 

Protection of individuals 
during land disposal 
facility operations 

Operations involving releases of radioactivity in effluents from the land disposal 
facility shall be governed by the 25/75/25 millirem per year dose limits in 10 
CFR 61.41. (See FN4.) 

The operation of radioactive 
waste land disposal facilities – 
Relevant and appropriate 

10 CFR 61.43 
TDEC 0400-20-11-.16(2) 

Non-continuous batch 
discharges (those 
discharges which are not 
continuous as defined in 
40 CFR 122.2) of 
leachate and contact 
water 

Non-continuous discharges shall be particularly described and limited, 
considering the following factors, as appropriate: 

• Frequency 

• Total mass 

• Maximum rate of discharge of pollutants during the discharge; and 

• Mass or concentration of specified pollutants  

Non-continuous discharge of 
pollutants to surface waters—
applicable if water is released 
on a non-continuous batch 
basis rather than continuously 

40 CFR 122.45(e) 
TDEC 0400-40-05-.08(1)(n)  
 

Temporary bypass of 
waste stream 

Bypass is prohibited unless: 

• Bypass was unavoidable to prevent loss of life, personal injury, or severe 
property damage; 

There were no feasible alternatives to bypass; condition not satisfied if adequate 
backup equipment should have been installed in the exercise of reasonable 
engineering judgment to prevent a bypass which occurred during normal periods 
of equipment downtime or preventive maintenance. 

Bypass, as defined in TDEC 
0400-40-05-.02(15), of waste 
stream—applicable 

TDEC 0400-40-05-.07(2)(l) 

A bypass that does not cause effluent limitations to be exceeded may be allowed 
only if bypass is necessary for essential maintenance to assure efficient 
operation. 

 TDEC 0400-40-05-.07(2)(m) 

                                                      
4 Because neither the EMWMF nor the proposed EMDF are RCRA Subtitle C hazardous waste landfills, effluent is not subject to effluent limits set under 
40 CFR 445.11. 
5 NOTE: Under these regulations, concentrations of radioactive material that may be released to the general environment in groundwater, surface water, air, soil, 
plants or animals must not result in an annual dose exceeding an equivalent of 25 millirems to the whole body, 75 millirems to the thyroid, and 25 millirems to 
any other organ of any member of the public with flexibility on apportionment of that dose among exposure pathways. 



Table D.1. ARARs and TBC guidance (cont.) 
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Action Requirements Prerequisite Citation 
Wastewater transferred 
by truck or pipeline to 
onsite on-ORR CWA-
authorized WWTU 

A user may not introduce into a wastewater facility any pollutant(s) which causes 
pass through or interference, and wastewater must meet the pretreatment 
standards and prohibitions [waste acceptance criteria and limits] set by the 
wastewater facility prior to transfer. 

Transfer of contaminated 
wastewater to a CWA-
authorized wastewater facility 
for treatment —applicable 

TDEC 0400-40-14-.05(1) – (2) and (4) 

Management of water 
generated from 
EMWMF landfill 

Onsite wastewater treatment units that are part of a wastewater treatment facility 
subject to regulation under Section 402 or Section 307(b) of the CWA are 
exempt from the requirements of RCRA Subtitle C for all tank systems, 
conveyance systems (whether piped or trucked), and ancillary equipment used to 
store or transport RCRA contaminated water. 

Onsite wastewater treatment 
units subject to regulation 
under §402 or §307(b) of the 
CWAapplicable if water is 
determined to be hazardous  

40 CFR 264.1(g)(6) 
40 CFR 260.10 
40 CFR 270.1(c)(2)(v) 
TDEC 0400-12-01-.06(1)(b)(2)(v) 
TDEC 0400-12-01-.01(2)(a)TDEC 
0400-12-01-.07(1)(b)(4)(iv)  
53 FR 34079, September 2, 1988 

Disposal of wastewaters 
containing RCRA 
hazardous constituents  

Disposal is not prohibited if the wastes are managed in a treatment system which 
subsequently discharges to waters of the U.S. under the CWA unless the wastes 
are subject to a specified method of treatment other than DEACT in 
40 CFR 268.40 or are D003 reactive cyanide. 

Disposal of RCRA restricted 
hazardous wastes that are 
hazardous only because they 
exhibit a hazardous 
characteristic and are not 
otherwise prohibited under 40 
CFR 268—applicable if water 
is determined to be hazardous 

40 CFR 268.1(c)(4)(i) 
TDEC 0400-12-01-.10(1)(a)(3)(iv)(I) 

Transportation 
Transportation of 
universal waste off-site 

Off-site shipments of universal waste by a large quantity handler of universal 
waste shall be made in accordance with 40 CFR 273-38 [TDEC 0400-1-11-
.12(3)(i)]. 

Off-site shipment of universal 
waste by a large quantity 
generator of universal waste—
applicable 

40 CFR 273.38 
TDEC 0400-1-11-.12(3)(i) 

Transportation of used 
oil off-site 

Except as provided in paragraphs (a) to (c) of this rule, generators must ensure 
that their used oil is transported by transporters who have obtained U.S. EPA ID 
numbers. 

Off-site shipment of used oil 
by generators of used oil—
applicable 

40 CFR 279.24 
TDEC 0400-1-11-.11(3)(e) 

 
ARAP = aquatic resource alteration permit 
ARAR = applicable or relevant and appropriate requirement 
BAT = best available technology 
CERCLA = Comprehensive Environmental Response, Compensation and Liability Act of 1980 
CFR = Code of Federal Regulations 
CWA = Clean Water Act of 1974 
DOE = U.S. Department of Energy 
EMDF = Environmental Management Disposal Facility 
EMWMF = Environmental Management Waste Management Facility 
EO = Executive Order 
EPA = U.S. Environmental Protection Agency 
FEMA = Federal Emergency Management Agency 
FWS = U.S. Fish and Wildlife Service 
NRC = Nuclear Regulatory Commission 

ORR = Oak Ridge Reservation 
PPE = personal protective equipment 
RCRA = Resource Conservation and Recovery Act of 1976 
TBC = to be considered 
TCA = Tennessee Code Annotated 
TDEC = Tennessee Department of Environment and Conservation 
T&E = threatened and endangered 
TN = Tennessee 
U.S. = United States 
USC = United States Code 
WWTU = wastewater treatment unit 
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Table D.2. Numeric AWQC that are potential chemical-specific ARARs/TBCs for key COCs in 
EMWMF/EMDF landfill wastewatera 

 
Chemical 

Fish and Aquatic Life 

[TDEC 0400-40-03-.03(3)]  
Recreationb 

[TDEC 0400-40-03-.03(4)] 
CMC 

(µg/L or ppb) 
CCC 

(µg/L or ppb) 
Organisms only 
(µg/L or ppb) 

Aldrin (c) 3.0  0.00050 
Arsenic (c)   10.0 
Arsenic (III) 340c 150c  
b-BHC (c)   0.17 
Cadmium 1.8d 0.72d  
Chromium (III) 570d 74d  
Chromium (VI) 16c 11c  
Copper 13d 9.0d  
Cyanide 22 5.2  140 
4,4’-DDT (b)(c) 1.1 0.001 0.0022 
4,4’-DDE (b)(c)   0.0022 
4,4’-DDD (b)(c)   0.0031 
Dieldrin (b)(c) 0.24 0.056 0.00054 
Lead 65d 2.5d  
Mercury (b) 1.4c 0.77c 0.051 
Nickel 470d 52d 4600 

(b) = bioaccumulative parameter 
(c) = carcinogenic parameter 
 
a https://publications.tnsosfiles.com/rules/0400/0400-40/0400-40-03.20190911.pdf 
bA 10-5 risk level is used for setting TDEC recreational criteria for all carcinogenic pollutants. Recreational criteria for noncarcinogenic chemicals 
are set using a 10-6 risk level. [Note: All federal recreational criteria are set at a 10-6 risk level]. 
cCriteria are expressed as dissolved. 
dCriteria are expressed as dissolved and are a function of total hardness (mg/L). Criteria displayed correspond to a total hardness of 100 mg/L. 

ARARs = applicable or relevant and appropriate requirements 
AWQC = ambient water quality criteria 
CCC = criterion continuous concentration 
CMC = criterion maximum concentration 
COCs = contaminants of concern 
EMDF = Environmental Management Disposal Facility 
EMWMF = Environmental Management Waste Management Facility 
TBC = to-be-considered [guidance] 
TDEC = Tennessee Department of Environment and Conservation
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APPENDIX E. 
MERCURY CONCENTRATION IN ENVIRONMENTAL MANAGEMENT 

DISPOSAL FACILITY LEACHATE 
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Predicting Mercury Concentrations in Leachate 

Mercury-contaminated building demolition debris and soils resulting from cleanup of Y-12 National 
Security Complex (Y-12) are assumed to be disposed of in the Environmental Management Disposal 
Facility (EMDF). Oak Ridge Environmental Management forecasts a total of about 380,000 cubic yards 
(CY) of debris waste to be disposed from the four large mercury-contaminated buildings at Y-12. The 
forecasted soils and sediments to be disposed total approximately 100,000 CY. It was assumed in the 
Integrated Facility Disposition Program (IFDP) that a portion of the debris and soil/sediments would 
require treatment to meet land disposal restrictions (LDRs) prior to land disposal. The soils/debris 
portions requiring treatment are those that do not pass the toxicity characteristic leaching procedure 
(TCLP) testing. This analysis will evaluate the IFDP-assumed quantities and mercury content of waste 
debris and soil to be disposed of at the future EMDF, and estimate potential mercury concentrations in the 
landfill leachate. 

For debris, LDR treatment was assumed to be macroencapsulation in place, in the landfill. For purposes 
of this analysis, macroencapsulation is assumed to totally stabilize the mercury, thus no mercury would 
leach from macroencapsulated debris during active landfill operations following treatment. Prior to 
treatment, however, the debris may be exposed to precipitation when it is placed in the landfill, and it is 
likely that some leaching of mercury prior to completion of the macroencapsulation may occur. Due to 
the short time that debris will be exposed prior to macroencapsulation, it is assumed this resulting 
contaminated leachate will be addressed similarly to leachate resulting from non-treated mercury waste, 
as discussed below. Debris that passes TCLP testing is assumed (for purposes of calculating a mercury 
leachate concentration) to exhibit the same characteristics as low mercury soil waste, since the debris 
would be surrounded within a soil matrix that would uptake the mercury leached from the debris.  

For soils, it is assumed that treatment to meet LDRs would be carried out on the portion of waste that fails 
TCLP testing. This treatment method is assumed to be sulfur polymer stabilization/solidification (SPSS). 
URS | CH2M Oak Ridge LLC (UCOR) completed a study in which soils from Y-12 were treated by this 
method (UCOR-4323 and -4344, Treatability Study Report for Y-12 Site Mercury Contaminated Soil, 
Oak Ridge, Tennessee). The results of that study were used in this analysis to predict partition coefficients 
(Kd) for treated and untreated mercury-contaminated soils, and thus used to determine potential leachate 
mercury concentrations.  

Mercury Concentrations in Building Debris 

A thorough characterization was recently completed on the Alpha-5 Building at Y-12 (DOE-OR/01-
2540&D2, Characterization Report for Alpha 5 Building 9201-5 at the Y-12 National Security Complex, 
Oak Ridge, Tennessee). Mercury characterization results are summarized here to give an indication of the 
expected concentrations in demolition debris that would be disposed of at EMDF. 

Data taken from the Alpha-5 characterization report is given in Tables E.1 and E.2 (Tables 23 and 24 
from the report). A discussion taken from the report is included, as well. The data show that 95% of 
mercury debris samples with a total mercury concentration of at least 247 mg/kg will exceed the Resource 
Conservation and Recovery Act (RCRA) limit of 0.2 mg/L in TCLP testing, and 95% of mercury samples 
with a total mercury concentration of up to 151 mg/kg would not exceed the TCLP RCRA limit. This 
implies that mercury-contaminated debris with mercury concentrations up to 151 mg/kg may pass TCLP 
and be placed in the landfill without treatment.  

Summary statistics for total mercury concentrations (mg/kg) were developed (DOE-OR/01-2540&D2 and 
EPA/600/R-07/041, Statistical Software for Environmental Applications for Data Sets with and without 
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Non-detect Observations, ProUCL 5.0.00) using core samples from Alpha-5 Building 9201-5 media 
(concrete floor, ceiling, interior wall, exterior wall, and roof) on floors 1, 1M, 2, 2M, 3, and 4. Kaplan-
Meier (KM) estimation methods were used to account for non-detects, and no substitution methods 
(replacing the non-detect value by the detection limit or ½-detection) were employed. Results are 
summarized in Table E.3. A description of the derivation of the data follows. 

Table E.1. Detected mercury samples exceeding TCLP mercury RCRA limit  
(Table 23 from DOE/OR/01-2540&D2) 
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Table E.2. Detected mercury samples meeting TCLP mercury RCRA limit 
(Table 24 from DOE/OR/01-2540&D2) 

E-5 



 

Table E.3. Summary statistics for Alpha-5 (Bldg. 9201-5) total mercury (mg/kg) 

Parameter Result Units Comment 
Total number of samples 543 Count  

Probability distribution N/A None 
Data do not fit normal, lognormal, 
gamma distributions, or other similar 
distributions  

Number of detects 534 Count  
Minimum of detects 0.00438 mg/kg  
Median of detects 1.955 mg/kg  
Maximum of detects 4340 mg/kg  
Mean of detects 63.59 mg/kg  
Standard deviation of detects 325.6 mg/kg  
Coefficient of variation of detects 512% mg/kg  
95% KM Chebyshev UCL 123 mg/kg Non-parametric UCL 
99% KM Chebyshev UCL 200.5 mg/kg Non-parametric UCL 
95% UTL with 95% coverage 360 mg/kg Non-parametric UTL 
95% UTL with 99% coverage 3170 mg/kg Non-parametric UTL 

UCL = upper confidence limit 
UTL = upper tolerance limit 

Sample results for 467 of the 543 samples are greater than 0.1 mg/kg. The number of sample results and 
the range of sample results for floors and media types are presented in Table E.4. For example, 126 
sample results were collected from Floor 1-Floor, and the range of sample results is 0.102 mg/kg to 4340 
mg/kg. Blank cells, such as Floor 1M Ceiling, indicate no sample results for the floor/media combination. 
The wide ranges indicate heterogeneity of mercury contamination greater than 0.1 mg/kg for all floors 
and all media.  

Table E.4. Sample results greater than 0.1 mg/kg for Alpha-5 (Bldg. 9201-5) total mercury 

Floor 
Media 

Floor Ceiling Interior wall Exterior wall Roof Total 
Entries are number of samples and range (minimum to maximum) of sample results (mg/kg) 

1 
126 33 30 28  217 

0.102 to 4340 0.172 to 101 0.128 to 69.4 0.115 to 10.5  0.102 to 4340 

1M 
2  2   4 

0.503 to 0.586  2.63 to 5.28   0.503 to 5.28 

2 
56 26 25 21  128 

0.141 to 1130 0.101 to 8.09 0.296 to 40.3 0.186 to 24  0.101 to 1130 

2M 
4 4 4 5  17 

0.409 to 42.6 1.49 to 3.85 1.32 to 58.1 0.973 to 4.1  0.409 to 58.1 

3 
25 21 23 16  85 

0.168 to 1410 0.475 to 12.5 0.106 to 8.17 0.119 to 43.3  0.106 to 1410 

4 
4 5  2  11 

0.137 to 0.436 1.04 to 3.14  0.26 to 0.738  0.137 to 3.14 

Roof 
    5 5 
    0.109 to 0.637 0.109 to 0.637 

Total 217 89 84 72 5 467 
0.102 to 4340 0.101 to 101 0.106 to 69.4 0.115 to 43.3 0.109 to 0.637 0.101 to 4340 
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The upper confidence limit (UCL) is the upper boundary (or limit) of the population mean. The KM 
Chebyshev UCL is based upon Kaplan-Meier estimates using the Chebyshev inequality. The Chebyshev 
inequality is the sum of the arithmetic average and the weighted standard error of the mean. The 
Chebyshev inequality does not rely on any underlying probability distribution of the data (e.g., normal, 
lognormal, gamma). The weighting factor is proportional to the square root of the confidence level, e.g., 
95%. The upper tolerance limit (UTL) is a confidence limit on a percentile of the population rather than a 
confidence limit on the mean. For example, a 95% one-sided UTL for 95% coverage represents the value 
below which 95% of the population values are expected to fall with 95% confidence. In other words, a 
95% UTL with coverage coefficient 95% represents a 95% UCL for the 95th percentile. 

Mercury Concentrations in Soils and Sediments 

Information about the extent of mercury contamination in soils at Y-12 is very limited, as are data on the 
specific soil mercury concentrations. Figure E.1 is a map showing aerial extent and ranges of mercury 
concentrations, taken from the Record of Decision for Phase I Interim Source Control Actions in the 
Upper East Fork Poplar Creek Characterization Area, Oak Ridge, Tennessee (DOE/OR/01-1951&D3). 
From the figure, it is assumed that the majority of soils would exhibit a mercury concentration of between 
1 and 10 mg/kg.  
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Fig. E.1. Upper East Fork Poplar Creek mercury soils concentrations.

 



 

Calculation of Kd 

Kds indicate the equilibrium partitioning of a contaminant between the solid phase (in this case, soil) and 
the liquid phase (in this case leachate). High Kd indicates greater immobility, and low Kd indicates 
greater mobility in the soil-water environment. Kds were calculated for mercury based on the results of 
the UCOR soils study (UCOR-4323 and -4344). Kds for untreated soils were also taken from literature, 
for comparison purposes (EPA/600/R-05/074, Partition Coefficients for Metals in Surface Water, Soil, 
and Waste). Following is a summary of those calculations and results. 

 

 

 

The excerpt above is from a 2013 New Jersey Department of Environmental Protection (NJDEP) 
Guidance Document (NJDEP 2013, Development of Site-Specific Impact to Groundwater Soil 
Remediation Standards Using the Synthetic Precipitation Leaching Procedure). SPLP is the synthetic 
precipitation leaching procedure and, in regards to this analysis of potential mercury concentrations, 
analogous to TCLP, so that CSPLP = CTCLP and the results of the UCOR Soils Study can be substituted into 
the equation above.  
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The following is a calculation of Kd values using the UCOR treatability study data (UCOR-4323 and -4344). Three separate vendor laboratories 
participated in the study: Brookhaven National Laboratory, EnergySolutions, and Materials and Energy Corporation. Each lab received spiked soil 
samples in order to test their treatment methods for immobilization of mercury to meet TCLP testing and allow land disposal of the treated forms. 
Soil samples were provided to the vendors that had been spiked with elemental mercury to produce mercury concentrations in the soil samples of 
nominally 2000 mg/kg and nominally 10,000 mg/kg. These mercury spiked soil samples were produced by a single separate lab and then supplied 
to the 3 vendor labs to perform the testing. The vendor labs then treated the samples with their respective methods of (some form of) SPSS. Prior 
to and after testing, the vendor laboratories calculated the total mercury concentrations in the soil samples. These actual measured values were 
used in the following calculations as the total concentration of the contaminant in the soil sample (CT). See the previous equation for explanation.  

Treated Soils: Calculating Kd (L/kg) values for treated soils based on UCOR Soils Study data: 
  

CT Values: 2,000 10,000 
Nominal as 

Mixed 
(mg/kg)  

CTCLP Values: 2,000 10,000 
Nominal as 

Mixed 
(mg/kg)  

Kd: 2,000 10,000 Nominal as 
Mixed (mg/kg) 

 

BNL 1.91E+03 6.25E+03 Actual as 
Measured 

(mg/kg) 

 BNL 0.0011 0.0013 
TCLP (mg/L) 

 BNL 1.74E+06 4.81E+06 
(L/kg) 

 

ES 1.36E+03 3.73E+03  ES 0.00067 0.0233  ES 2.03E+06 1.60E+05  

M&EC 1.60E+03 8.03E+03  M&EC 0.00174 0.00067  M&EC 9.18E+05 1.20E+07  

*Note BNL did not report starting soil concentrations, so averages from ES and M&EC used.  AVERAGE: 3.61E+06 Mercury Kd for Treated 
Soils  

               

               

Untreated Soils: Calculating Kd (L/kg) for untreated soils based on UCOR Soils Study data:       

CT Values: 2,000 10,000 
Nominal as 

Mixed 
(mg/kg)  

CTCLP Values: 2,000 10,000 
Nominal as 

Mixed 
(mg/kg) 

 Kd: 2,000 10,000 Nominal as 
Mixed (mg/kg) 

 

BNL 1.91E+03 6.25E+03 Actual as 
Measured 

(mg/kg) 

 BNL 6.5 11.9 
TCLP (mg/L) 

 BNL 2.74E+02 5.05E+02 
(L/kg) 

 

ES 2.96E+03 3.48E+03  ES 11.2 6.86  ES 2.44E+02 4.87E+02  

M&EC 2.28E+03 1.23E+04  M&EC 7.71 6.97  M&EC 2.75E+02 1.75E+03  

          AVERAGE: 5.89E+02 Mercury Kd for Untreated 
Soils  

BNL = Brookhaven National Laboratory  
ES = EnergySolutions 
M&EC = Materials and Energy Corporation 
 

 
 



 

The average values for the treated and untreated soils (highlighted on the previous page) were carried 
forward for this evaluation. Further research of U.S. Environmental Protection Agency (EPA) literature 
was conducted in order to compare the Kds calculated above to other studies that have been performed. 
The EPA’s 2005 report Partition Coefficients for Metals in Surface Water, Soil, and Waste cited mercury 
Kd values of 1000 L/kg and 3981 L/kg, which would represent untreated waste. Thus multiple Kd values 
for the untreated waste were examined at various mercury soil concentrations to predict leachate mercury 
concentrations. The following Kd values are those that were used in this analysis: 

• 3.61E+06 L/kg for Treated Soil Waste, as calculated in UCOR Soils Study (see preceding Kd calc) 

• 589 L/Kg for Untreated Soil Waste, as calculated in UCOR Soils Study (see preceding Kd calc) 

• 1000 L/Kg for Untreated Soil Waste, quoted from reference as value used by EPA in studies 
(EPA/600/R-05/074). 

• 3981 L/Kg for Untreated Waste, soil/water partition coefficient, mean from multiple data sets, per 
reference (EPA/600/R-05/074). 

The following equation was then used to evaluate the potential leachate concentration range of future 
mercury-contaminated waste.  

 
 

From the 2013 NJDEP Guidance Document  
 
  

(1.6 kg/L) 
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Equation Inputs to Estimate Mercury Concentrations in Leachate: 
    

Kd, for treated soils: 3.61E+06 L/kg    
Kd, for untreated soils: *** (Varied) L/kg    

Henry's Law Constant for Hg: 0.467 dimensionless     

  total, CY 

Volume assumed to 
require treatment  

(from IFDP, CD-1)….CY 

Volume, no 
treatment 

  
 

(IFDP, CD-1)…..CY  
Total Bldg. Debris Volume 381,854 123,087 258,767   

Total Soil Volume 95,574 53,882 41,692   
          

***Vary Kd & Hg 
concentration: 

Untreated Soil 
Hg 

concentration Kd = 589 L/kg Kd = 1,000 L/kg Kd = 3,981 L/kg  
 (mg/kg) 

AWQC Hg 
Limits, ppt Untreated Soil   Leachate CL in ppt Leachate CL in ppt Leachate CL in ppt 

  0.01                          17                           10                             3  
51 

(recreational) 
 

770 
(fish/aquatic 

life, CCC) 
 

1,400 
(fish/aquatic 

life, CMC) 

  0.1                        170                         100                           25  

  1                    1,697                     1,000                         251  

  10                  16,972                     9,998                     2,512  

  20                  33,945                   19,996                     5,024  

  40                  67,889                   39,992                   10,047  

  100               169,723                   99,980                   25,118  

  200               339,445                199,961                  50,236  

        
 Treated Soil Hg 

concentration 
(mg/kg) 

Kd = 3.61e6 L/kg 
   

Treated Soil 
AWQC Hg Limits, 

ppt 

  
 Leachate CL in ppt   
  10                            3  

51 (recreational) 
 

770 (fish/aquatic 
life, CCC) 

 
1,400 (fish/aquatic 

life, CMC) 

  
  30                            8    
  100                          28    
  200                          55    
  500                        139    
  1000                        277    
  6000                    1,662    
 10000                    2,770    
      
*** Various parameters were modified to better understand potential mercury concentrations in leachate under various 
circumstances  
AWQC = ambient water quality criteria CCC = Criterion Continuous concentration CMC = Criterion Maximum Concentration 

Graphs have been produced to predict a potential range of mercury concentrations in leachate as a 
function of the concentration of mercury in untreated and treated soils and varying Kd values. (See Figs. 
E.2 and E.3).  
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Fig. E.2. Predicted concentration of mercury in leachate given a soil concentration,  
for various untreated soil Kds. 

 

 

Fig. E.3. Predicted concentration of mercury in leachate given a treated (SPSS) Kd and soil concentration. 
1CCC = Criterion Continuous Concentration, Fish & Aquatic Life; CMC = Criterion Maximum Concentration, Fish & Aquatic Life 
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Summary 

Debris and soil wastes resulting from the demolition and remediation of Y-12 mercury-contaminated 
buildings and media will be disposed of in the future EMDF. Some of those wastes will require treatment 
to meet LDRs. Debris that fails TCLP are assumed to be macroencapsulated in place, in the future 
landfill; soil wastes that fail TCLP are assumed to be treated by SPSS prior to disposal in the future 
landfill. No measurable mercury leaching from these treated waste forms is expected during active 
operations of the landfill.  

Untreated soils and debris that pass TCLP will be disposed of in the landfill. Although mercury has 
naturally high Kds, the amount of mercury-contaminated waste soil and debris expected to be disposed is 
large enough to result in significant “as-disposed” soil mercury concentrations that may result in 
measurable mercury concentrations in the leachate (see Fig. E.3). “As-generated” soil/debris mercury 
concentrations must be adjusted to account for the addition of soil fill, necessary for landfill stability, and 
the inclusion of other wastes in the landfill resulting in an “as-disposed” mercury concentration. The 
assumed volume of mercury-contaminated debris and soil to be disposed that will not require treatment to 
meet LDRs is approximately 300,000 CY. This material will be disposed along with the mercury-
containing debris and soil within the first three cells resulting in a final as-disposed volume of 
approximately 1.25M CY. Consequently, the as-generated mercury concentrations would be reduced by a 
factor of about four. Assuming the resulting, as-disposed concentration is in the range of 0.03 to 0.25 
mg/kg (equivalent to an as-generated waste mercury concentrations corresponding to 0.1 to ~1 mg/kg), 
leachate concentrations could exceed the 51 ppt ambient water quality criteria (AWQC) for mercury 
depending on the Kd exhibited (see Fig. E.3). As noted in the Alpha-5 characterization results, mercury 
concentrations are highly variable, and 95% of debris samples exhibiting mercury concentrations up to 
151 mg/kg may pass TCLP. Taking this as an upper bound of the as-generated mercury concentration and 
assuming the Kds for contaminated debris would be the same as soil, a leachate mercury concentration in 
the range of 10,000 (highest Kd) to 90,000 ppt (lowest Kd) might be possible. With the uncertainty in 
volumes of soil/debris to be disposed, and the variability in as-generated mercury concentrations, 
predictions are highly uncertain. It is expected that leachate concentrations will vary widely for reasons 
such as variability in rainfall, sequencing of waste volumes, operations procedures, etc. Discussions and 
technology development activities are ongoing regarding the use of soil additives (for fill soil, landfill 
liner systems) that could help immobilize the mercury as well, thereby significantly reducing mercury 
leachate concentrations.  

Soils that fail TCLP are assumed to be treated by SPSS. SPSS provides a large measure of protection 
against leaching, as seen by the very high calculated Kd (3.61e6 L/kg, see Fig. E.4). As-disposed soil 
mercury concentrations would have to exceed 200 mg/kg to result in leachate concentrations exceeding 
recreational AWQC. The mercury leached from these waste forms will not likely add significantly to 
mercury leachate concentrations, since the majority of the soils are expected to exhibit a concentration 
less than 10 mg/kg (refer to Fig. E.1) 

. 
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WASTE DETERMINATION 
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Leachate and Contact Water Waste Determination 

This determination has been written to address the regulatory status of leachate and contact water under the 
Resource Conservation and Recovery Act of 1976 (RCRA). 

Approach 

Environmental Management Waste Management Facility (EMWMF) Operations has evaluated the 
regulations of 40 CFR 262.11, Hazardous Waste Determination, to ensure requirements were met for 
making a valid characterization decision. A combination of process knowledge, including physical 
characteristics of leachate and contact water, approved waste lots and disposal records, and historical 
analytical data, were then evaluated against the requirements of 40 CFR 262.11. 

Requirements 

40 CFR 262.11: 

A person who generates a solid waste, as defined in 40 CFR 261.2, must determine if that waste is a 
hazardous waste using the following method: 

(a) He should first determine if the waste is excluded from regulation under 40 CFR 261.4. 

(b) He must then determine if the waste is listed as a hazardous waste in Subpart D of 40 CFR part 261. 

NOTE: Even if the waste is listed, the generator still has an opportunity under 40 CFR 260.22 to demonstrate 
to the Administrator that the waste from his particular facility or operation is not a hazardous waste. 

(c) For purposes of compliance with 40 CFR part 268, or if the waste is not listed in Subpart D of 40 CFR 
part 261, the generator must then determine whether the waste is identified in Subpart C of 40 CFR 
Part 261 by either: 

(1) Testing the waste according to the methods set forth in Subpart C of 40 CFR part 261, or 
according to an equivalent method approved by the Administrator under 40 CFR 260.21; or 

(2) Applying knowledge of the hazard characteristic of the waste in light of the materials or the 
processes used. 

Process Knowledge 

EMWMF Leachate Physical Characteristics 

EMWMF leachate and contact water are water-based liquids that are derived from precipitation and 
application of fire water (potable water) for dust control that flows over and through disposed waste and is 
collected either in catchments within the disposal cells or by the leachate collection system. There are no 
impacts to EMWMF leachate and contact water from disposed liquids, as free liquids are prohibited from 
disposal at EMWMF by the Attainment Plan for Risk/Toxicity-Based Waste Acceptance Criteria at the Oak 
Ridge Reservation, Oak Ridge, Tennessee (DOE/OR/01-1909&D3). 
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Approved Waste Lots and Disposal Record Information 

Based on waste lots approved for disposal at EMWMF, no listed waste has been or is planned to be disposed 
at EMWMF. Therefore, EMWMF leachate and contact water are not listed waste. 

Historical analytical data discussed below are based on analyses performed that include constituents 
identified as contaminants of concern (COCs) based on characterization information related to waste 
received. These COCs include all of the constituents identified in 40 CFR 261.24. 

Historical Analytical Data 

Historical EMWMF leachate and contact water data discussed in this waste determination were collected 
over the first 10 years of operations at EMWMF.  

LEACHATE 

EMWMF leachate samples were collected after the leachate from each active cell had been commingled in 
the leachate storage tanks. Leachate has been historically sampled and analyzed at a rate of one sample for 
every 140,000 gal generated, as well as one sample per calendar quarter for an expanded list of analytes.  

Figure F.1 presents a timeline for when EMWMF Operations began managing leachate as each disposal 
cell came online: 

05/2002 
to 

10/2004  

11/2004 
to 

01/2006  

02/2006 
to 

03/2010 
 

04/2010 
to 

07/2011  

08/2011 
to 

present 
                  

Cell 1 
 

Cells 1–2 
 

Cells 1–3 
 

Cells 1–4 
 

Cells 1–5 

Fig. F.1. EMWMF leachate generation timeline. 

The analyses performed on the leachate include the following U.S. Environmental Protection Agency-
approved Methods, as defined in SW-846: 

• Method 6010, Inductively Coupled Plasma-Atomic Emission Spectrometry (Metals) 

• Method 7470, Mercury in Liquid Waste (Manual Cold-Vapor Technique) 

• Method 8081, Organochlorine Pesticides by Gas Chromatography (GC) 

• Method 8151, Chlorinated Herbicides by GC Using Methylation or Pentafluorobenzylation 
Derivatization 

• Method 8260, Volatile Organic Compounds by GC/Mass Spectrometry (MS) 

• Method 8270, Semivolatile Organic Compounds by GC/MS 

CONTACT WATER 

Contact water is collected in catchments within the disposal cell, then pumped to collection ponds or above-
ground tanks. Each pond or tank is sampled when full; analytical results are compared against release 
criteria, and discharged to surface waters if the release criteria are met. 
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As shown in Table F.1, the maximum detected concentration values for toxicity characteristic (TC) 
constituents in leachate and contact water are well below regulatory levels. In all cases, the project 
quantitation levels are below the regulatory levels, but are greater that the method detection limits. 
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Table F.1. Comparison of 10-year leachate and contact water maximum values against  
40 CFR 261.24 Table 1 regulatory levels 

Chemical name 

Maximum 
detected 

contact water 
value (mg/L) 

Percent of 
regulatory 

level 

Maximum 
detected 
leachate 

value 
(mg/L) 

Percent of 
regulatory 

level 

Regulatory 
level 

(mg/L) 

Arsenic 0.0051 0.10% 0.00383 J 0.08% 5.0 
Barium 0.0914 0.09% 0.46 N 0.46% 100.0 
Benzene 0.005 1% ND N/A 0.5 
Cadmium 0.001 0.1% 0.000712 J 0.07% 1.0 
Carbon tetrachloride 0.005 0.1% 0.0082 1.64% 0.5 
Chlordane 0.000119 0.4% ND N/A 0.03 
Chlorobenzene 0.005 0.005% ND N/A 100.0 
Chloroform 0.005 0.08% 0.00135 J 0.02% 6.0 
Chromium 0.142 2.84% 0.00637 0.13% 5.0 
2-Methylphenol (o-Cresol) 0.0112 0.056% ND N/A 200.0 
3- and 4-Methylphenol (m-Cresol) 0.022 0.011% ND N/A 200.0 
4-Methylphenol (p-Cresol) 0.022 0.011% ND N/A 200.0 
Cresol Not Applicable, based on 40 CFR 261.24, Table 1, Footnote 4. 
2,4-D ND N/A 0.00033 J 0.00% 10.0 
1,4-Dichlorobenzene 0.0112 0.15% ND N/A 7.5 
1,2-Dichloroethane 0.005 0.1% ND N/A 0.5 
1,1-Dichloroethene 0.005 0.7% ND N/A 0.7 
2,4-Dinitrotoluene 0.01 7.7% ND N/A 0.13 
Endrin 0.0000595 0.3% ND N/A 0.02 
Heptachlor 0.0000595 0.74% ND 0.15% 0.008 
Heptachlor epoxide 0.0000595 -- 0.000012 J -- -- 
Hexachlorobenzene 0.0112 8.6% ND N/A 0.13 
Hexachlorobutadiene 0.0112 2.2% ND N/A 0.5 
Hexachloroethane 0.01 0.33% ND N/A 3.0 
Lead 0.005 0.1% 0.00453 0.09% 5.0 
Lindane 0.00000133 0.0003% 0.000027 J 0.01% 0.4 
Mercury 0.0002 0.1% 0.00022 * 0.11% 0.2 
Methoxychlor 0.0000595 0.0006% 0.000015 J 0.00% 10.0 
2-Butanone (MEK) 0.01 0.005% 1.77 D 0.89% 200.0 
Nitrobenzene 0.01 0.5% ND N/A 2.0 
Pentachlorophenol  0.025 0.025% 0.000124 0.00% 100.0 
Pyridine ND N/A ND N/A 5.0 
Selenium 0.01 1% 0.00446 J 0.45% 1.0 
Silver 0.0025 0.05% 0.0088 N 0.18% 5.0 
Tetrachloroethene 0.005 0.7% ND N/A 0.7 
Toxaphene ND N/A ND N/A 0.5 
Trichloroethene 0.005 1% 0.011 2.20% 0.5 
2,4,5-Trichlorophenol 0.01 0.003% ND N/A 400.0 
2,4,6-Trichlorophenol 0.01 0.5% ND N/A 2.0 
Silvex ND N/A 0.000386 J 0.04% 1.0 
Vinyl chloride 0.01 5% ND N/A 0.2 

* = duplicate analysis not within control limits ND = no detected values were identified 
D = identified at a secondary dilution factor  J = estimated value, between the project quantitation level and  the method detection limit 
N = spike recovery not within control limits    



 

F-7 
 

As discussed above, the individual disposal cells were constructed and put into use sequentially, as 
necessary. Table F.2 presents the maximum detected values for TC constituents in EMWMF leachate 
during each phase noted in the timeline. Many TC constituents were not detected during analysis, and other 
TC constituent concentrations are estimated values. The results indicate that over time, most TC 
constituents are not present at detectable levels. Concentrations of those constituents that are detectable are 
estimated. As each EMWMF disposal cell came on line, there have been no notable increases in hazardous 
constituent concentrations, indicating negligible concentrations of hazardous constituents in leachate from 
each disposal cell. Therefore, analysis of samples from each disposal cell is not warranted. 
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Table F.2. Maximum detected values for TC constituents in EMWMF leachate 
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Waste Determination 

This waste determination demonstrates (through a combination of process knowledge, historical 
analytical data, approved waste lots and disposal records, and physical characteristics) EMWMF 
leachate and contact water are neither a listed nor a characteristic hazardous waste under RCRA (see 
Table F.3). For planning purposes this same waste determination is assumed to apply to the landfill 
water from the proposed Environmental Management Disposal Facility. 
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Table F.3. Summary of 40 CFR 261 Subpart C criteria regarding EMWMF leachate 

40 CFR 261 Subpart C criteria EMWMF leachate status 

§ 261.21 Characteristic of ignitability. 

 (a) A solid waste exhibits the characteristic of ignitability if a representative sample of the waste has any of the following properties: 

 (1) It is a liquid, other than an aqueous solution containing less than 24 percent alcohol by volume 
and has flash point less than 60°C (140°F), as determined by a Pensky-Martens Closed Cup Tester, 
using the test method specified in ASTM Standard D 93-79 or D 93-80 (incorporated by reference, 
see § 260.11), or a Setaflash Closed Cup Tester, using the test method specified in ASTM Standard 
D 3278-78 (incorporated by reference, see § 260.11). 

Addressed; EMWMF leachate and contact 
water are aqueous solutions containing less 
than 24 percent alcohol by volume. 

 (2) It is not a liquid and is capable, under standard temperature and pressure, of causing fire 
through friction, absorption of moisture or spontaneous chemical changes and, when ignited, burns 
so vigorously and persistently that it creates a hazard. 

Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

 (3) It is an ignitable compressed gas. Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

 (4) It is an oxidizer. An oxidizer for the purpose of this subchapter is a substance such as a chlorate, 
permanganate, inorganic peroxide, or a nitrate, that yields oxygen readily to stimulate the 
combustion of organic matter (see Note 4). [Note 4: The DOT regulatory definition of an oxidizer 
was contained in § 173.151 of 49 CFR, and the definition of an organic peroxide was contained in 
paragraph 173.151a. An organic peroxide is a type of oxidizer.] 

Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

§ 261.22 Characteristic of corrosivity. 

 (a) A solid waste exhibits the characteristic of corrosivity if a representative sample of the waste has either of the following properties: 

 (1) It is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5, as determined 
by a pH meter using Method 9040C in Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, EPA Publication SW-846, as incorporated by reference in § 260.11 of this chapter. 

Addressed; Numerous field pH 
measurements range from 5.46 to 10.27. 
The typical range is 6.8–7.85 with an 
average of 7.21. 

 (2) It is a liquid and corrodes steel (SAE 1020) at a rate greater than 6.35 mm (0.250 inch) per year at 
a test temperature of 55°C (130°F) as determined by Method 1110A in Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods, EPA Publication SW-846, and as incorporated by 
reference in § 260.11 of this chapter. 

Addressed; The leachate collection system 
and leachate and contact water transfer 
systems do not show evidence of excessive 
corrosion. 
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40 CFR 261 Subpart C criteria EMWMF leachate status 

§ 261.23 Characteristic of reactivity. 

 (a) A solid waste exhibits the characteristic of reactivity if a representative sample of the waste has any of the following properties: 

 (1) It is normally unstable and readily undergoes violent change without detonating. Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

 (2) It reacts violently with water. Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

 (3) It forms potentially explosive mixtures with water. Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

 (4) When mixed with water, it generates toxic gases, vapors, or fumes in a quantity sufficient to 
present a danger to human health or the environment. 

Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

 (5) It is a cyanide or sulfide-bearing waste which, when exposed to pH conditions between 2 and 
12.5, can generate toxic gases, vapors, or fumes in a quantity sufficient to present a danger to human 
health or the environment. 

Addressed; EMWMF leachate and contact 
water are aqueous solutions. Cyanides and 
Sulfides have not been identified as COCs 
in waste received to date at EMWMF and 
field pH measurements demonstrate that the 
leachate and contact water pH is greater 
than 2 and less than 12.5. 

 (6) It is capable of detonation or explosive reaction if it is subjected to a strong initiating source or if 
heated under confinement. 

Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

 (7) It is readily capable of detonation or explosive decomposition or reaction at standard temperature 
and pressure. 

Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

 (8) It is a forbidden explosive as defined in 49 CFR 173.54, or is a Division 1.1, 1.2 or 1.3 explosive 
as defined in 49 CFR 173.50 and 173.53. 

Addressed; EMWMF leachate and contact 
water are aqueous solutions. 

§ 261.24 Toxicity characteristic. 
 (a) A solid waste (except manufactured gas plant waste) exhibits the characteristic of toxicity if, 

using the Toxicity Characteristic Leaching Procedure, test Method 1311 in Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods, EPA Publication SW-846, as incorporated by 
reference in § 260.11 of this chapter, the extract from a representative sample of the waste contains 
any of the contaminants listed in Table 2 (1) at the concentration equal to or greater than the 
respective value given in that table. Where the waste contains less than 0.5 percent filterable solids, 
the waste itself, after filtering using the methodology outlined in Method 1311, is considered to be 
the extract for the purpose of this section. 

Addressed; Leachate and contact water 
samples have not been subjected to the 
TCLP Prep Method. Please refer to Table 
F.1 above for a comparison of historical 
leachate and contact water analytical data 
(“totals” analyses) against the regulatory 
levels.  
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APPENDIX G. 
ZERO DISCHARGE 
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Zero Discharge Option for the EMWMF 

Thermal processes, which include evaporation, are the only viable options for achieving zero discharge of 
leachate. This point was made at the Intercontinental Landfill Research Symposium at the Lulea University 
of Technology in Lulea, Sweden, December 11–13, 2000.  

Thermal processes, particularly evaporation, are the only “treatment” technologies 
available today that dispose of the water component of water-based waste streams, such as 
leachate. This technology can reduce the total volume of leachate to less than five percent 
of the original volume. Leachate evaporation systems generally are economically feasible 
at sites with an adequate supply of landfill gas (LFG) to evaporate the volume of leachate 
generated… 

The byproduct of these systems is a residual material that usually can be returned to the 
landfill for disposal… 

Table G.1. Summary of selected treatment technologies with  
application for leachate service 

Treatment 
technology Advantages Disadvantages Residuals 

    
Thermal    
Evaporator • No liquid effluent 

• Small footprint 
• Easy to operate 

• Dependent on landfill 
gas supply for 
economical operation 

• Material compatibility 

• Solids (minimal) 
• Flare emissions 

Distillation  • Good VOC and 
Ammonia Removal 

• Energy Efficient 
• Small Footprint 
• High quality effluent 

• Operational complexity • VOC-laden liquid 
side stream 

• Concentrate 
• Air emission from 

boiler 
Source: Leachate Treatment Options for Sanitary Landfills by J. M. Harris, D. E. Purschwitz, and C. D. Goldsmith, 2000. 
VOC = volatile organic compound 

The above limitations were reiterated in the Environmental Research & Education Foundation Regional 
Summit on Sustainable Solid Waste Practices & Research [for] Managing & Treating Landfill Leachate in 
Philadelphia, Pennsylvania, October 8–9, 2013: 

…evaporation technology may be attractive due to discharge elimination but site constraints 
(e.g., availability of LFG or waste heat) may limit its application. (Source: Leachate 
Management Decision Making & Available Technologies, Kevin Torrens, Brown and 
Caldwell, 2013) 

The most influential factors for evaporation are ambient relative humidity, ambient temperature, and the 
speed of turbulence when mixing the water and air. The Environmental Management Waste Management 
Facility (EMWMF) is located in a humid subtropical climate zone. Summers are hot and humid, and winters 
are cool to cold. As illustrated in the following figures, the evaporation potential at EMWMF is at its lowest 
when the amount of landfill water is at its greatest. 



 

 
Source: http://knoxcounty.org/stormwater/pdfs/vol2/3-1-8%20Water%20Balance%20Calculations.pdf . 
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Source: EMWMF operational data for the past 12 months. 

Zero discharge of leachate and contact water is not a viable option at the EMWMF for two key reasons: 

• There is no landfill gas or waste heat to cost effectively evaporate these waters 
• The lowest evaporation potential is present when water generation is greatest 

Other factors that render thermal processing unattractive for EMWMF include: 

• The droplets of water carried off in the air may have low levels of contaminants, with the potential for 
depositing contaminants downwind in previously un-impacted areas. 

• The process is expected to require several large enclosed structures to prevent immediate precipitation 
of evaporated water, for which adequate footprint is not readily available.
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APPENDIX H.  
WATER STORAGE REQUIREMENTS 
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Environmental Management Waste Management Facility/Environmental Management Disposal Facility’s 
(EMWMF/EMDF’s) existing and proposed water handling systems, including water storage features and 
water processing rates, within this focused feasibility study (FFS) were limited to managing design storm 
events using conventional stormwater analysis, as is standard industry practice. Conventional analysis uses 
intensity, aerial distribution of a storm, and a storm’s recurrence interval. Intensity is the relationship 
between the volume of a precipitation event and the duration of the event, and a storm’s recurrence interval 
is the average number of years between storms of a given intensity. High-intensity storm events generally 
occur at greater intervals, such as 25, 50, to 100 years or more apart.  

For this FFS, the National Oceanic and Atmospheric Administration 100-year, 24-hour design storm event 
for Oak Ridge, Tennessee of 6.85 inches of precipitation was the selected intensity based on the reasonably 
low daily probability of the event, historical rainfall data at EMWMF, duration of stormwater management 
at EMWMF/EMDF, and professional judgment. As the design life of the facility increases, the probability 
of experiencing the design storm event increases; therefore, this risk must be mitigated through properly 
designed water storage and processing rates.    

The design storm event, over an assumed aerial distribution, provided a reasonably high volume that is 
likely to occur, and was used to size a feasible storage capacity within the existing and proposed water 
handling systems. It is important to note that for these aerial distributions analyzed, it is not practical to 
design a water processing system that will keep up in real-time with the rate of precipitation of the design 
100-year, 24-hour storm event, or the precipitation resulting from more frequently occurring, lower 
intensity storm events. Similarly, it is not reasonable to design water storage features that can accommodate 
all storm events larger than the design event for this large of an aerial distribution.  

Flood routing and/or bypass of the water handling systems may be expected if a storm event larger than the 
design storm event occurs or if a high-intensity storm event occurs while stormwater inventory remains in 
the water storage system.   

An appropriate water processing rate for the various FFS alternatives requires that the EMWMF quantify 
and specify the assumed relationship between the aerial distribution and available water storage capacity, 
as well as identify potential operational constraints that could limit the ability to handle the 100-year, 24-
hour design storm event. EMWMF and EMDF are each delineated into six (6) waste placement areas known 
as cells, and each area is assigned a label of Cell 1 through Cell 6.   

For the FFS, EMWMF Cells 1–3 were considered to be in an interim cover state and shedding stormwater 
that does not contribute to the water handling system at EMWMF. Cells 4–5 are considered open, active 
waste placement areas, and all stormwater contributes to the water handling system as either leachate or 
contact water. As landfill progression continues, it is possible that three (3) cells will be considered open 
and active at any given time, based on demolition strategies observed at the Oak Ridge Reservation in the 
past; however, for this FFS, three (3) open and active cells, the aerial distribution used in the analysis varied 
from approximately 13 to 18 acres, depending on which configuration of cells were open.   

The FFS assumes that EMWMF Cells 5 and 6 and EMDF Cell 1 were the three (3) cells open at a given 
time. The aerial distribution was 17.1 acres versus 16.3 acres, if EMDF Cells 1–3 were open. While 
determining inputs and assumptions to this FFS, we determined that the existing storage capacity at 
EMWMF would only be utilized by open cells at EMWMF. No in-cell storage is planned for EMDF; 
therefore, water handling systems and storage would be constructed for the design storm event and assume 
complete runoff to storage.    

To assess the risk of bypassing the existing water management system at EMWMF, a calculation was 
developed for management called the EMWMF Water Balance Model. This tool accounts for configuration 
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modifications of the facility, including aerial distribution and storage capacity increases and decreases while 
modeling design storm events over the design life of the facility. Using the daily probability of these design 
storm events occurring, the overall likelihood of a bypass can be quantified to a percent risk. Based on the 
design life expected of less than 50 years, a risk of less than 10% was considered an acceptable 
configuration, with little to no bypass volumes expected for the design 100-year, 24-hour storm event. 
Additionally, EMWMF Operations’ continuing practice of processing water through the water handling 
system in a timely manner to keep water inventories low reduces the risk of a bypass.  

Using the proposed maximum design flow rate of 60 gpm continuously taking away from the water 
management system, a worst-case scenario of existing EMWMF operational constraints, piping 
configurations, and pumping capacities (including the areal distribution referenced above of EMWMF Cells 
5 and 6 and EMDF Cell 1) will require the minimum storage to be an EMWMF Cell 5 in-cell catchment 
reduced to 1.5 million gallons, EMWMF Cell 6 catchment of 2.0 million gallons, combined storage of 
Contact Water Ponds, Contact Water Tanks and Leachate Storage tanks of 3.0 million gallons, and proposed 
water storage feature for EMDF Cell 1 of 2.0 million gallons. As additional EMDF Cells are constructed 
and are opened, additional water storage must be constructed, or EMWMF water storage must be utilized.  
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APPENDIX I.  
BASIS OF COST ESTIMATES 
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EMWMF/EMDF LEACHATE  
FOCUSED FEASIBILITY STUDY 

Alternative 2 
Managed 
Discharge 

(20151112A_2_0) 

Alternative 3A 
PWTC Treatment 

and Pipeline 
(20151112A_3A_0) 

Alternative 3B 
PWTC Treatment 

and Trucking 
(20151112A_3B_0) 

Alternative 4A 
OF200 Treatment 

and Pipeline 
(20151112A_4A_0) 

Alternative 4B 
OF200 Treatment 

and Trucking 
(20151112A_4B_0) 

 Capital Costs During Design Phase (1 year duration): 
 Perform Project Management During Design Phase   $ 342,509  $ 342,509  $ 342,509  $ 342,509  $ 342,509 
 Design Facilities   $ 898,674  $ 1,261,173  $ 1,182,128  $ 1,262,381  $ 1,186,327 
 Conduct Treatability Study   $ 50,000  $ 50,000  $ 50,000  $ 50,000  $ 50,000 
 Prepare Regulatory Documents   $ 248,817  $ 284,362  $ 284,362  $ 284,362  $ 284,362 

 Subtotal:  $ 1,540,000  $ 1,938,044  $ 1,858,999  $ 1,939,252  $ 1,863,198 
 DOE Prime Contractor G&A and Fee (36 percent)  $ 554,400  $ 697,696  $ 669,240  $ 698,131  $ 670,751 

 Subtotal:  $ 2,094,400  $ 2,635,739  $ 2,528,238  $ 2,637,383  $ 2,533,950 
 Contingency Percentage 15% 25% 15% 25% 15% 
 Contingency Amount   $ 545,160  $ 1,143,446  $ 658,086  $ 1,144,159  $ 659,572 

 Capital Cost 1:  $ 2,639,559  $ 3,779,185  $ 3,186,324  $ 3,781,542  $ 3,193,522 

 Capital Costs During Construction Phase (1 year duration): 
 Perform Project Management During Construction Phase   $ 342,509  $ 342,509  $ 342,509  $ 342,509  $ 342,509 
 Perform Construction Management During Construction 
Phase  $ 479,293  $ 672,625  $ 630,468  $ 673,270  $ 632,708 

 Perform Operational Readiness and Startup   $ 86,417  $ 86,417  $ 86,417  $ 86,417  $ 86,417 
 Construct Treatment Plant at EMWMF   $ 5,991,158  $ 5,991,158  $ 5,991,158  $ 5,991,158  $ 5,991,158 
 Construct Pipeline from EMWMF to PWTC (or OF200) plus 
Lift Station  $  -    $ 2,416,660  $  -    $ 1,655,967  $  -   

 Construct Tanker Loading Stations at EMWMF plus Purchase 
Additional Tankers   $  -    $  -    $ 528,125  $  -    $ 528,125 

 Construct Tanker Unloading Stations at PWTC (or OF200)  $  -    $  -    $ 1,241,202  $ -    $ 620,815 
 Perform Soil Remediation at PWTC   $  -    $  -    $ 120,367  $  -    $  -   
 Construct Additional Water Storage at OF200   $  -    $  -    $  -    $ 768,750  $ 768,750 

 Subtotal:  $ 6,899,377  $ 9,509,369  $ 8,940,246  $ 9,518,071  $ 8,970,482 
 DOE Prime Contractor G&A and Fee (36 percent)  $ 2,483,776  $ 3,423,373  $ 3,218,489  $ 3,426,506  $ 3,229,373 

 Subtotal:  $ 9,383,152  $ 12,932,742  $ 12,158,735  $ 12,944,577  $ 12,199,855 
 Contingency Percentage 15% 25% 15% 25% 15% 
 Contingency Amount   $ 1,407,473  $ 3,233,186  $ 1,823,810  $ 3,236,144  $ 1,829,978 
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EMWMF/EMDF LEACHATE 
FOCUSED FEASIBILITY STUDY 

Alternative 2 
Managed 
Discharge 

(20151112A_2_0) 

Alternative 3A 
PWTC Treatment 

and Pipeline 
(20151112A_3A_0) 

Alternative 3B 
PWTC Treatment 

and Trucking 
(20151112A_3B_0) 

Alternative 4A 
OF200 Treatment 

and Pipeline 
(20151112A_4A_0) 

Alternative 4B 
OF200 Treatment 

and Trucking 
(20151112A_4B_0) 

 Capital Cost 2:   $ 10,790,625   $ 16,165,928   $ 13,982,545   $ 16,180,721   $ 14,029,834  

 O&M Costs During EMDF Operations and Closure (30 years 
duration):  
 Perform Project Management During EMDF Operations and 
Closure   $ 6,676,527  $ 6,676,527  $ 6,676,527  $ 6,676,527  $ 6,676,527 

 Operate Onsite Treatment Plant During EMDF Operations and 
Closure   $ 8,366,769  $ 8,366,769  $ 8,366,769  $ 8,366,769  $ 8,366,769 

 Purchase GAC and/or Treatment Resins   $ 5,794,800  $ 5,794,800  $ 5,794,800  $ 5,794,800  $ 5,794,800 
 Freight Charges on Materials   $ 463,584  $ 463,584  $ 463,584  $ 463,584  $ 463,584 
 Operate Pipeline During EMDF Operations   $  -    $ 1,457,957  $  -    $ 1,457,957  $  -   
 Sample/Test Leachate During EMDF Operations  $ 6,375,510  $ 7,013,070  $ 7,013,070  $ 7,013,070  $ 7,013,070 
 Truck Leachate Plus Contact Water During EMDF Operations  $  -    $  -    $  45,000,000  $  -    $  45,000,000 

 Subtotal:  $  27,677,190  $  29,772,707  $  73,314,750  $  29,772,707  $  73,314,750 
 $  9,963,788  $  10,718,175  $  26,393,310  $  10,718,175  $  26,393,310 

 Subtotal:  $  37,640,978  $  40,490,882  $  99,708,060  $  40,490,882  $  99,708,060 
20% 20% 30% 20% 30% 

 OE Prime Contractor G&A and Fee (36 percent) 

 Contingency Percentage 
 Contingency Amount   $ 7,528,196  $ 8,098,176  $  29,912,418  $  8,098,176  $  29,912,418 

 Total O&M Cost 2:  $ 45,169,174  $ 48,589,058  $ 129,620,478  $ 48,589,058  $ 129,620,478 
 Annual O&M Cost 2:  $ 1,505,639  $ 1,619,635  $ 4,320,683  $ 1,619,635  $ 4,320,683 

 O&M Costs During Post-Closure EMDF (30 years duration): 
 Perform Project Management During EMDF Post-Closure   $ 2,690,869  $ 2,690,869  $ 2,690,869  $ 2,690,869  $ 2,690,869 
 Operate Onsite Treatment Plant During Post-Closure EMDF   $ 1,473,363  $ 1,473,363  $ 1,473,363  $ 1,473,363  $ 1,473,363 
 Sample/Test Leachate During Post-Closure EMDF   $ 1,097,880  $ 1,097,880  $ 1,097,880  $ 1,097,880  $ 1,097,880 
 Truck EMDF Leachate During Post-Closure EMDF   $  -    $  -    $ 799,056  $  -    $ 799,056 

 Subtotal:  $ 5,262,112  $ 5,262,112  $ 6,061,168  $ 5,262,112  $ 6,061,168 
 DOE Prime Contractor G&A and Fee (36 percent)  $ 1,894,360  $ 1,894,360  $ 2,182,020  $ 1,894,360  $ 2,182,020 

 Subtotal:  $ 7,156,472  $ 7,156,472  $ 8,243,188  $ 7,156,472  $ 8,243,188 
 Contingency Percentage 20% 20% 30% 20% 30% 
 Contingency Amount   $ 1,431,294  $ 1,431,294  $ 2,472,957  $ 1,431,294  $ 2,472,957 
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EMWMF/EMDF LEACHATE  
FOCUSED FEASIBILITY STUDY 

Alternative 2 
Managed 
Discharge 

(20151112A_2_0) 

Alternative 3A 
PWTC Treatment 

and Pipeline 
(20151112A_3A_0) 

Alternative 3B 
PWTC Treatment 

and Trucking 
(20151112A_3B_0) 

Alternative 4A 
OF200 Treatment 

and Pipeline 
(20151112A_4A_0) 

Alternative 4B 
OF200 Treatment 

and Trucking 
(20151112A_4B_0) 

 Total O&M Cost 4:  $ 8,587,767  $ 8,587,767   $ 10,716,145   $ 8,587,767   $ 10,716,145  
 Annual O&M Cost 4:  $   286,259  $   286,259   $   357,205   $   286,259   $   357,205  

 Unescalated Total Cost:  $ 67,187,125  $ 77,121,938  $ 157,505,492  $ 77,139,087  $ 157,559,978 
 Present Value:  $ 50,886,150  $ 59,848,906  $ 118,338,338  $ 59,865,807  $ 118,392,035 
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Objective/Scope: 

 

Method of Accomplishment: 

URS|CH2M Oak Ridge LLC (UCOR) provides project management during design of a new Treatment Plant 
at the Environmental Management Waste Management Facility, preparation of required regulatory 
documents, project and construction management/oversight during facility construction, facility 
operational readiness and startup, and oversight and operations of the facility for thirty years, as well as 
oversight and operations during post-closure, also for thirty years. Subcontractors will perform the 
actual design of the treatment facility, conduct necessary treatability studies, and the actual 
construction of the facility. Subcontract labs were also assumed to provide the analytical service of 
samples taken during operations and post-closure. 

Estimate Type and Approach: 

This feasibility estimate is based upon the existing work and past work experience.  The estimate was 
developed using a combination of bottoms-up approach, actual costs of similar work, and estimator and 
team experience with the existing operations. 

Key Financial Data: 

1. The estimate was prepared in the second quarter of fiscal year (FY)2016. 
2. Any actual costs of work or similar work were provided by the project team. 
3. General and Administrative costs and fee are not included in this estimate. 
4. All UCOR and Staff Augmentation rates are fully burdened, including fringes.  Staff 

Augmentation rates include overhead and profit. 
5. A sales tax of 9.75% has been included on all material. 
6. All prices are in FY2016 dollars and no escalation has been included. 
7. There is no contingency in this estimate. 
8. UCOR and staff augmentation rates were used for the U.S. Department of Energy prime 

contractor. 

Estimate Assumptions and Exclusions: 

1. One Full Time Equivalent (FTE) is equal to 1880 man-hours per year. 
2. One FTE for facility operations is 2080 man-hours per year. 
3. The Conceptual Design Report  and the Critical Decision (CD-1, -2, -3, and  -4) process was not 

included in this estimate. 
4. The cost for final closure of the Environmental Management Disposal Facility (EMDF) is not 

included in this estimate. 
5. There are no decontamination and demolition costs included in this estimate.  
6. Design of the treatment facility is estimated at 15% of the total construction cost for the facility. 
7. Construction management for the treatment facility is estimated at 8% of the total construction 

cost of the facility. 
8. The treatability study is based on an AECOM estimate for the construction of the treatment 

facility; reference Landfill Wastewater Treatment System, dated 10/23/2015. 

 

Basis of Estimate 
EMWMF/EMDF Leachate Focused 

Feasibility Study: Alternative 2: 
Managed Discharge 

February 9, 2016 
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9. The following regulatory documents are included in this estimate: Post Construction Closure 
Report), Remedial Action Work Plan, Remedial Action Work Plan/Remedial Design Report, and a 
Record of Decision/Environmental Stewardship Document. 

10. The actual treatment facility construction estimate is based on an AECOM estimate, dated 
10/23/2015. The estimate for the facility less additional storage capacity was $6,905,000. The 
preliminary and final design, along with the treatability study, was deducted and is shown 
elsewhere within the estimate. 

11. Operations of the treatment facility during the EMDF operating period was estimated at 30 
years. 

12. An annual material allowance for treatment-related materials is included in the estimate. 
Activated Carbon was considered as the treatment technology initially and an estimate was 
provided of $88,000 per year for materials. The technology was later changed to Ion Exchange; 
subject matter experts estimate that the materials allowance for Ion Exchange should be twice 
the amount for Activated Carbon. 

13. Freight for the treatment materials delivery is included in the estimate at 8% of the material 
cost.  This is based on the AECOM estimate for the treatment facility, dated 10/23/2015. 

14. Annual analytical cost allowances during the time of the facility operation are included in the 
estimate and they were provided by the Feasibility Study project team. 

15. Operations of the treatment facility during the EMDF post-closure period were estimated at 30 
years. 

16. Annual analytical cost allowances during the time of the facility operation are included in the 
estimate and they were provided by the Feasibility Study project team. 

Schedule Assumptions:  

1. No funding limitation impacts will be experienced. 
2. Design will take approximately 12 months. 
3. All construction is expected to take approximately 12 months. 
4. The operation and maintenance of the treatment system is expected to last 30 years. 
5. Post-closure leachate management is expected to last 30 years. 

Estimate Uncertainty: 

The estimate was prepared in support of a Feasibility Study quality, which places it as a Class 4 estimate 
as defined by the Association for the Advancement of Cost Engineering International. The uncertainty 
range for Class 4 estimates can be as low as -30% to as high as +50%. The recommended level of 
uncertainty to apply to this estimate is -20% to +40%. 
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ESTIMATOR 

UCOR 
UR I CH2M 
Oak Ridge LLC 

AJI signatures on file. 

PROJECT MANAGER: 

ESTIMATING MANAGER: 

EMWMFIEMDF Leachate FFS Alternative 2 
Estimate Log Number: 20151112A_2_0 

DATE: 

DATE: 

DATE: 
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01.01.01 

01.01.02 

t 
I 

I 

I 
I 

t 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Description 

I Capital Costs During Design 

- -
Phase 

0100T Perform Project Managtmtnt 
Our1nn Design Phase 

01()0 Perform Project Management 
During Design Phase 

'32Law UCOR • EnamettMo (FYI& R:evl BO&l 
41 Labor UCOR • Ptocvrement IFY 16 Revl 806\ 
51~bor UCOR . Prqect Management (FY16 Rev1 

- - 0 08) 
5'2Ubor UCOR· OJai:lyASSIMQIICC (FY18 RtY 1 

8081 
5SL:ib0t UCOR · Acknni~r~ir...Sc-Mttt IF'Yt8 

S8La1Jor 
R>vl 808> 
UCOR: EtMro,rn·ental S&le-ty &Hta1!h 

ifFY 18 Rov1 808' 
RSf$A08 lseBor i=-nninee~1enri~ tFYIG Revl Qnin 

SATCH03 SA Ti,(hnic;al Levf>I 3 tFY 16 Revl B06l 
Of!Spply Off-ceSupplle$. from R S Means monthty 

eo ... 
0100 Perform Project Management 
Our1no Oesion Phase 

0100 Perform Project Management 
During Design Phase 

0200 Design Facilities 

0200 Design Facllltles 
- oeagn Facd.lit."i 

0200 Dulan F acllitlts 
0200 Otslgn Facllltits 

0300 Conduct Trutablll~ ~ 
0300 Conduct Trutabllitv Studv 

- Tre:uabil:ty Study 

0300 Conduct Trntablllty Study 

0300 Conduct Treatablllty Study 
0400 Preoare Reaulatorv Oacuments 

PCCR PCCR 
RSISA04 PMCipal Enginee1 (FY16 Rt\' I B.OS) 

..----- RS1SA05 TechnOan (FY16 Revl 806) 
Seoo, E.nt.:u"lter/Scierl()2 rFYt6 Rtv1 808\ RSISA08 

OiiSPP'i OtrJteSuppllet..trom RS Me;t1nsmol'lthty 
Cos 

I IPCCRPCCR 
I RAWP RAWI' 
I RSISA04 Pme~inec1 (FY113Revl 808 
I RSISAOS Tcchnio;.n rFY18Rtv18061 
I RSISA08 S1111orEnoioter/Sc1tnllit fFY18 Rivi 8081 

OffSpptf Off<e Supplies. from R S Means monthty 
leo~ 

t 
RAWPRAWP 

RAWP/RO RAWP/ROR 
R 

RSISA04 P-ai Ena,,.c, 1~118 RM BD8l 
I RSISA05 T1>ehnro3n (FYIS Rev I Rn6\ 
I RSISA08 ISeri.or EntilMer/Selenrist IN16 RNI UllRl 

t 
OffSpo*t Otf-iee Supp6e$. from R 5 Means month¥ 

CoSt. 
RAWP/ROR RAWP/ROR 

ROOESO RODESD 
I RSl$A04 P,..-,a1 E.n!'lat1H1 [FY t8 Rtvl 908) 
I RS1$AOS Tet;hn10an (FV1$ Rev\ 806\ 
I RSl$A08 Seniorgogu~en'S1;1erb~(FYJ6 Revl 806) 

I OffSpP'( Offit-• Suppbe s. trom R S MeJns month~ 
COst 
ROD eso ROD ESO 
0400 Prepare Regulato ry 
Docum ent, 

01.01.01 Capital Costs 

Du-ing Design Phase 

Capital Costs During 

Construction Phase (1 yr 
duration! 

Ex• 
Notes QTY UM 

hlblt 

-

Prolea. Enaineer .. 0.25 FTE 0 .2$ ea 
Procvremen~ , n 25 FTE 0.2$ ea 
Projea Manage, • . 25 FTE 0.25 ~a 

~ 

CJA . 0.25fTE 0.25 •• 

A<Jmn - 025FiE 0.20 ca 

ES&H· .2SfTE 0.2S .. 

F=nvironmen~ I Enor 25""' n ,5 •. , 
PCE . 0 l5 F1E 075., 

3.7GO 00 ea 

Catc.u1a1ed baiied on 15% Of toe.if 0.15 pet 
con~tuctJOn cott l5 991, 1 S8l 

.... 

Referenc;eAECOM e$'tlma~fo:L3incffill 100 .. 
Ws,~tet Trea1rrenr &,,stem. dated 
1(V2:V1!.1Jnder ntr1>l"t Field CMr ,_. 0 

197 00 ea 
93 00 ta 

249.00 ra 
539 CIO "' 

197 00 c, 

03.00 •• 
249 DO ea 
539 00 hr 

197.00 •• 
93 00 • • 

249 00 .. 
539 00 II< 

9850 .. 
46.50 ea 

124 50 ea 
269.50 hr 

EMWMFIEMDF Leachate FFS Alternative 2 
Estimate Log Number: 20151112A_2_0 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Hours Price 

I 880.0C hr/ea 88.97 1hr 47000 41 816 
1 A80,00 hn'ea 7130 1hr 470M 33.511 
1,880.00 hr/ea 138"69 1hr 47000 6$.607 . 
1,880.00 hr/H 8 142 /h< 47000 j$261 

1,880.00 hr/ea 41A1 /h< 470.00 22 311 

1,880 00 hr/ta 7581 rr, 470.00 3H31 

I AAn 00 hr/11";,1 11072 llv 4 70"' 58.138 
I 880 00 hr/ea 99 16 llv 470DC as_sor, 

0$4 /ea 

3 ,760.00 340,487 

3,760.00 340.487 

. 

-

I 00 hr/t-:1 180 10 "" 197 00 35 480 
I 00 hrltti 56 84 /h< 9300 5 ?88 
t 00 In/ta 120 72 /h< 249.00 30059 

OS3 /hr 

639.00 70,807 

1 00 hr/ta 180 10 rr, 107 00 3!148U 
I 00 hrlt~ 5884 /Iv 9300 5288 
100 hr/ta t2012 /fv 24900 30059 

053 /hr 

.I 
539.00 70,807 

1 00 hr/t;i 180 10 /h, 10100 ~480 
I 00 hr,~~ ss•1 "" "100 5 268 
I 00 hr,'t!~ 12072 /h, 249 00 3jl059 

OS3 /hr 

539.00 70.807 

1 00 hr/eJ 180 10 (hr- 98SO 11,140 

I 00 hr/ea I 5664 /hr 4650 ':! 634 
1.00 hr/ea 120 l2 /h, 124.50 lS.030 

0 53 / hr 

269.50 35.403 

1,886.50 247,823 

5,646.50 588,310 

I 

I 

I. 

I 

' 

Total Unit E(J.llp 
Total Equip Unit Sub Price Total Sim 

Materlal Price 

7.01' 

2 ,022 

2,022 

-

· - · 1- · -

1"4 

284 

18<1 . 
284 

79'1 

28d 

., 
M2 

142 

994 

3,016 

2/812016 4:57 PM Page 2 

EMNIVF _ EMDF Leachate FFS A/lematNe 2 02082016 _ 1.pee 

UnltODC 
Total ODC I Total 

Price Amount 

d1JJ)8 
33,$J1 
&S.807 

38261 

2:Z.:.111 

3,831 

58,738 
48805 
2.nn 

342.609 

342,609 

5,991 . 158 00 /pd 898.814 898.874 

898.674 898.6'74 

898,674 898,674 

50.000 00 , •• 50'.000 50.000 

50.000 50.000 

60.000 60.000 

35480 

·1~· - 5268 
30.059 

78' 

71 090 

30480 
5~ 

suo;9 . 784 

71 ,090 

35480 

t289 
3.0,M9 

nw 

71,1)90 

17J4U 

2.8~~ 
15,030 

142 

35.545 
248,817 

948,674 1,539,999 
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UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Descrtpllon 

0120 Perform Project Ma_nagement 
During Construction Phas~ 

0120 Perfom, Project ManQgement 
I Ourino Construction Phase 

I 32L0bo1 UCOR· EflC11nee1iM(FYt8 Revl 808) 
41 Labor UCOR • Proc1Ken-.nt(rYl6 Revl 806) 
51Labor UCOR· P101ea Management(FY16 Rev I 

806) 
52Ubor UCOR· 0.,8'1yAsscu nee (FYl6 Rtvl 

806) 
55Ubor UCOR. Adl'l"llri1lfiM $tlv1eu {FY 16 

RM 606) 
58Labor UCOR. Env,ron~nt.ll $3fcry & Hcolth 

lrFYIS Revl 8061 
RS1SA08 ScoiorEnalnce11Sc<e-d (FYl6 Rev I 806) 
SATCMOl SA Technical• t evel 3 (FY 16 Rev1 606) 
Oi!Spply Ori1ce SUppbes, TrOm R.S. Means monctlty 

Colt 
0120 Perform Project M811agement 
Ourtng Conltruc:tton PhHt 
0120 Perform Project Management 
During Construction Phase 

0220 P t rfom, Con.struetlon Managtmtnt 
During Construction Phase 

0220 Perform Construction Management 
Ourina Conttruc:tion Phase 

- Constructlon Management 

0220 Perform Construction 
Manag•m•nt Ourlng Construction 
Phase 
0220 Pe.rform Construction 
Management During Constn.1ction 
Phase 

0230 Perform Operational Readiness 

and~ 
0231 Procedures and Training 

581..abor UCOR · Environ~nr.al Ssfef'( & Health 
(fY18 Revl 808) 

RSISA08 Senior EMlneer/Scieriist (FY 18 Rev I 806} 

-- M3n,riat Allowtince 

0231 Procedures •net Training 

0232 Readiness and Startup 
IOC,olt Mainten.$nc:e Skilled Cr3~\t\t,rkers (f.Y16 

RM 808) 
58l~bor UCOR . Envlronrrenral Safety & H~lth 

(fY16 Revl 806) 
RSISA08 SenlorEnolneer/Scie..ist (FYIB Revl 606) 

-- Mattrial Allowance 

0232 Readiness and Startup 
0230 Ptrform Operatlonal 
Readiness and Startup 

0 240 1 Construct Tr.atmtnt Pla.nt at 
EM\'IMF 

0240 Construct Treatment Phmt at 
EM\'IMF 

-- Conltl'UC.t TrtlUTl!M Plant il EM'NIIF 

0240 Construct Treatme nt Pf ant at 
EMWMF 
0240 Construct TNatm ent Plant at 
EMWMF 

I 
01.01 .02 Capital Costs 
During Construction Phase 

1(1 vr <i.Jrationl 

EX• 
Notes QTY UM 

hlblt 

I -

P,oiea !;na1neer. O 25 FT!: 0 25 •• 
Proo.iremen: • O 25 FTE 0 25 ea 
Ptojed Manager. 2S FTE 0 2S ta 

QA . Ol5FTE 0~ .. 

Adfrin. 0 2SFTE 02S u 

ES&H· lS 0.25 ei> 

Enwonmentat En0t • 2S FTE 0 25 ca 
PCE.015 FTE 025 ea 

3,760 00 •• 

Calcufati:d ~wd on 8% of tocal 0 08 pct 
construcrian tOst ,5 A9 l 158\ 

1 

oso .. 

200 ea 
1 I 00 It 

4 00 e& 

0 10 ~ 

2 00 e.;s 

I 00 It 

Rtftrenct EMWMFEMOF Ltac:hatt 
FeasiblUty Study On.Site Treatment 

Estimate, Jog •201503248_0 dated 
418116. 

Refetel'!ce AECOM esomate torun«il I 00 IS 
Wastewater T rcatm:nt Sys.tern. dated 
I 0/23/15 Estimate les:s additional storage 
was cafcut~ted at $8,905,000 Rt-move 
Pre1tr'l"in:1ry and Fen,a Oesign J.nd 
Treat8bihty Slu(fywhieh art all covered 
elsw.here f0t , <tsulr,nn total of 5 99 1 1 $8 

I 

EMWMFIEMDF Leachate FFS Alternative 2 
Estimate Log Number: 20151112A_2_0 

Labor Hours Labor Rate 
TOliillabor 

Total Labor 
Unit Material 

Hours Price -
I 

1 880 00 1,1ea 88.97 irw I 47000 :U,816 
1 .880 00 hr/e-a 71 JO /ht 470 00 ;,3,511 

IJ380 00 hr/ea 139.Si /ht 470 .00 65.607 

1.890 00 hr/ea 814l /ht 470 00 38.,67 . 

I .890 00 hr/ea 4147 Jht 410 00 '.!l,311 

1.880 00 hrl•• 75 8 1 /ht 470.00 3H31 

I AMOO hr/¢<) 12072 h, 47000 56,738 
1.880 00 ht/ea 99 16 /ht 470 00 46,605 

O.S4 tea 

3 ,760.00 340,487 

3 ,760.00 340,487 

_I 

I 

I 

80 00 hr/ea 7581/ht l •o oo 3,032 

80 00 hr/es 120 7l '"' 180 00 19..,315 
-~ !ID/ls 

200.00 22,348 

I 
1'20 00 ht/es s2 93 "" I <90 00 26,406 

11000 hrtes 7S81 /ht 1200 810 

110 00 hr/ea 120 7l /ht 240 00 28.813 

. ~ '187 ~ 
732.00 66,289 

932.00 77,637 

I 

4 ,692.00 418,123 

' I 

Total Unit Equip 
Total Equip Unlt8imPr1ce Total Sim 

Mater1al Pr1ce 

I 
-

2,022 . 

2,022 

2 ,022 

I 

I 
I 

1293 

3,293 

5489 

6.488 
8 ,780 

10,802 

2/8/W16 4:57 PM Page 3 
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Unlt0DC 
Totarooc_ I Total 

Pr1ce Amount 

41,8 18 
33,511 

6S.60l 

38.187 

- 22.311 

35,831 

56_..?.3_8 

C 
46,605 

1.on 

342.S09 

342,509 

. 5,991 ,158 00 /ptl 4711293 479.293 

479.293 479.293 

479,293 479,293 

. 3.032 

19,315 

3J93 
25,640 

25.408 

910 

. 28.973 
5,.499 

60.776 
86,417 

. 5,991 .158 00 As 5.991 158 ~.991.1~8 

6 .991168 6.991,168 

5 .991 ,158 5,991,158 

6,470,451 6,899,376 
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01.01.05 

UCOR 
UR I CH 2M 
Oak Ridge LLC 

Acdvlty Task Item I Descr1pdon 

I 
O&M Costs During EMOF 
Operations and Closure (30 
vrs duration) 

OS10 I Perform Project Management 

Durfna EMDF Operations 
0610 Perform Project Management 

Durina EMOF Ooeratlons 
31Labor iucoR Ennlneering {FY16 Rev I 80fl\ 
41L;;,bu, IUCOR . P10CU11l'rta:·nt lFY16 RW\ eoen 
61~b0f' 1uCOR- P,o,ect Mo1~ay.:,,n.:nt(fY16 Rc"" 1 

B061 

!i2Ybor IIJCOR Q)a;l!ry As.suranr.e (FY16 Rev1 
, 8061 

55Uibor UCO~. AUfr111,1Slr&bve Serv1ce:s (FY 18 

.Revl 006) 
581...al)or UCOR fnvironmental S3fely S He3!th 

RSISAOO 
, (FY16 Rev! F.106) 
Senior Engineer/Scientist (FY16 Revl 806} 

SATCl<IO) SA TechNCal. Level 3 1FYl6Rev l 006) 

10fr3pply I Office Supplies. from R S Meansmontht)' 
Co-st. 
0610 Perform Project Management 

I Durina EMDF Ooeratlons 

I 10510 Perform Project Management 
During EMDF Operations 

0620 Operate Onsi te Treatment Plant 

Ourina EMOF Ooerations 

0520 I Operate Onsite Treatm~nt Plant 
Ourfna EMDF Ooeratlons 

IOCrait Ma1nLenancc $killed Ci alt Vi.\:11kc1$ (FY 18 

Revl 006) 
IOCr.:ift M ainren:tnr.e$killed Cr3ftW:ui<P.N. (FY10 

Revl B06l 
b8L.ibu1 juCOR. Enviru111r't.·11t~t S~ety & Heaillh 

tFY18 RCVI 8061 
1RSISA08 Senior f:nnineF.:rfSc:..enti~ lFYI 6 Rev1 806} 

I PPE OMod IPPE l evel O Modified 

0620 Operate Onslte Treatment 

I 
PJant During EMOF Operations 

.i0S20 Operate Onsite Treatment 

Plant Durfno EMDF Ooeratlons 
0630 Purchase GAC and/or Treatment 

Resins 

OS30 Purc:hase GAC and/or Treatment 
Ruin, I Anno~ Materi.)! Allow.anr..e 

I 
i0530 Purchase GAC and/or 
Trutm ent Resins 

I 0530 Purchut GAC and/or 

Treatment Resins 

0540 Frei aht on Materials 

0540 Frelaht on Materials 
.... Frt"lQht on MakuaJs 

I 
[0540 Frelaht on Materials 

I 10640 Freigh t o n Materials 

oseo Sampletrnt Leac:h1te During 

EMDF Ooeratlons 
05GO r samplt/T'Ht leachate Curing 

EMDF 0Derations 
.... Annual AnalV!lcal Costs 

10560 Sampl~/Test Leac:he.t~ Curing 
EMDF Ooeratlons 

0560 Sample/Test Leach ate During 

EMDF Oeerati ons 

Ex-
Notes QTY UM 

hiblt 

Protea Ennineer o 13 ea 
Pro un."'lnCl'lt 0.05 •• 
PrOJCd Managet 0 .25 •• 

Q;\ 0 13 .. 

Adnm 0 .13 .. 

ES&H 0 13 .. 

Environmental Engr 0 25 •• 
rc1c 0 13 ea 

(lG,?.70 00 ea 

30 years~ 2080 l1ou1spct yo~1 = 82400 

I 
~LOO ea 

hours 
0 11 e ,t 

0,(18 ~.a 

0 or. ea 
139,770.00 hr 

(PerR Mc.nonnen • $88J)0(llye¥ ~o 00 yr 
~llowana.:· for GAC 1.1calment toohnolugy. 
Pt, ~"Y ,u)t.l SLophcn Hahn rn::w 
technology is Ion Exchange and matenal 
allowance for Ion Exctianne is 
apprO)(imJ!etv twir..e the needed .allow..1nce 
10, GAC. thcn:h:uc uw '1 x $1:1Q,OOO!yea, or 
$116,000,"~af 10! inate11al1\ tulus: tairJ 

I 
Rcfcn:ncc AECOM cStrl'OOW fo, Londhll 0.08 p,:l 
wash.w<Jtor T,u~tff~nt Sy$le:rn. d<M.:d 
10/2J/15. ACCTOO 

oer I f"S oro1ea ream I JO_OO vr 

EMWMFIEMDF Leachate FFS Alternative 2 
Estimate Log Number: 20151112A_2_0 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Malertal 

Hours Price 

50 400 00 hr/ea 8887 Jhr 7 050 00 67713A 
56 400.00 hff1:a 7130 m, 2820.00 201 .oes 
56,400.00 ti1/c.l 139.~9 /ho 14,100 .00 l .968,:ZJ9 

56.400 00 hrlea 8 t t11 Jhr 1.050 00 574.01 1 

56,400.00 Iii /~& 4 1.41 /hr 7,050.00 334JJ64 

56:10000 hrJe;t 7S8t /hr 7,050 00 534:161 

56,400.00 hr/ea 120.12 1hr 14,100.00 I 702,152 
56 400 00 hr/ea 99 16 hir 7 050 00 ~99,07A 

05'1 /ea 

66,270.00 6 ,640.889 

66,270.00 6,640,889 

62,400.00 h1/oa ~:Z.93 hi! 124,800.00 6600 ,6114 

62,<100 oo hrle,,. 5183 /hr 7,488 00 3(.jll,3'10 

62,400.00 111/1:.•ij 75.81 Jt11 U4400 18~.833 

6140000 hrfea 110 72 /hr 3 744 00 '15 1 976 

4.50 /hr 

139.776.00 7.73 7,812 

139,776.00 7 ,737,812 

193.1 GO 00 lvr 

Total 
Material 

3(J,fi::tfl 

36,638 

35,638 

628,!)Gi 

6 28.967 

628,957 

5.7114.AOO 

5,794.800 

5,794,800 

Unit Equip 
Total Equip Unit SIJ> Price Total SIJ> 

Pr1ce 

I 

~ 

{ . :1 

J 

·1 

": 
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UritODC 
Total ooc I Total 

Pr1ce Amount 

67?..?~ 
20 1~ 

l .tla8,2 19 

- 574.0 11 

:r,4.6114 

ft.1'1,'161 

1,702,152 

~s.~m . 35,6~8 

6 .676,627 

6 ,676,527 

a.auo,6114 

396,340 

. 
'.183.833 

-
~ 451_a1§ 

&28,957 

8 .366.769 

B.366,769 

:.i.Jf M.800 

5 .794,800 

5,794,800 

; .194 ,800 00 /pct 4~3.;84 453,;1!4 

4 63 ,584 4 63,584 

463,684 463,684 

. 

212,; I 1.00 Nr ~.l1; .~1u ti.._Jf!:o,!?~ 
6 .375,5 10 6 ,375.510 

6,375,5 10 6,376,510 
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UCOR 
UR I CH2M 
Oak Ridge LLC 

ACIIVlty Task Item oescr1p110n 

01.01.05 O&M Costs During 
EMDF Operations and 

Closure (30 >'rs duration I 

O&M Costs During 
Post-Closure EMDF (30 yrs 

. duration) 
0610 Perfom, Project Management 

Ou1lng_~~S~ IU$U(e 

OHO Perfom1 Project Management 
Ourf'!_Q EMOF Post-Closure 

321.abOJ UCOR· Enalneemg (FY16 '3_ev1 8081 
41t.3'Qct UCOR· P<ocureme .. <FYl8 Rev I 8061 
511 .. abOf ucOR. P(Ojea M-ar>.a.gel'l'W!nt(FY 18 Rev I 

_ .!!Q§L_ 
521.>b .. UCOR- Q)ahlyASSUf30Ce (FY16 Rev1 

8061 
551..>bo< UCOR . Adn·un1str:M1ve St1V1ces (~1.-6-

58l.3bo, 
Revl BOID 
ucOR · Erw.ronn,et'l(a1 Safety' & Health 
(fY18 ~ !l9.l) ______ 

RSl~ L Semo, ~e·/Sc:le~Y 18 Rev1 806) 

SATCHO~- §!,_:!!g,n,:,I • level 3 <FY 16 Rev! 8061 
=~ply Otfice Suppltes, from R S Means monlht,, 

- ~. 
0610 Pe:rfotM Project Management 
Ou.£W9.E.,~9~ o_sure 
0610 Perform Project Management 

OurfngJY~Q.E.fost-CJ~~r• 
0620 Operate Onsite Treatment Plant 

- During Po; t ..CMu.re EM OF __ 
0520 Operate 01'\srte Treatment Plant 

Du'1!!a Poat~losu,r- EMOF 
!OCraft Maioter\3nce $~.died Craft Workecs (FYl6 

Rtv! S06) 
58l.3b .. UCoR . Environ.mental Saltty & Htalth 

<FY16 Revl 80ll 
RSISA09 Senlo,Stoff El>i"ee</Saemm (fY16 

.8~~6\ 
SPTSA03 !,eruar RPT \F't16 Revl 808) 

- MaienatAlov.'atl~ 

0620 Op.en,tt On~lte Treetment 
Plartt Outing P()s1:flosur.!..,p.MOF 
0620 Operatt On site Treatmtnt 
Plant Dur!!!ll Post.Closurt EMDF 

0630 Sample/Test leachate During 
Post.Closurt EMOF 

Ol30 Sampletrutt.eaehate During 
Post.Closure EMOF 

,- ,-=--- ~mP.'.!!!JllA')l.!)<19!_ 
0630 Sampf• ffest Leachate Ourtng 
Post.Closure EM OF 
0630 Sampl e!Test Leachate During 

I- -
_,_ Post-Closure CM Dr ---

01.01.07 O&M Costs During 

Post-Closure EMDF (30 yrs 
duration) 

Ex-
Notes Ql'Y UM 

hlbn 

I 

ProiectE_l!.Q.'!l,~ 005 .. 
Pro-QJremem 003 .. 
P,o,ea Mana9er 0.10 u 

>--
0A 

- I-
0.05 .. 

.ti.dmn 0.05 ta 

ES&I< 005 .. 

Environmental En9r 0 10 ea 
PCE 005 ea 

26,790 00 •• 

- I-

I day once a month for 30yeal'$ 200 .. 

l dayonceamonmtor30yeafs 0.50 ea 

1 day once :i momh fof 30 ye&fs. 200 .. 

- I-
l daV'~3monthfor30 ... 0 50 ea 

;3(1.00 vr 

- f .... r9mFfS~ -,- 30_~ 

- >-

EMWMF/EMDF Leachate FFSA/ternative 2 
Estimate Log Number: 20151112A_2_0 

Lal>Or Hours LaborRate 
Tnt11I Lltbor 

Total UlbOI' 
UnltMatorlat 

Hours Prtce 

206,046.00 14,378,701 

~40000 hrle• 9897 lh< 2.82000 250,995 
66~0 hr/ea 7130 IIY 14 1000 100§~ 
56,400 00 l'lr/ea 13958 /IY 5.84000 197.288 

- ,__ - - - I-
68,400 00 h•le• $142- /hf 2.82000 ?.29.llO<> 

56,400 00 hrtea 4147 ,~ 2,62000 133.865 

58.400 00 hrte• 1581 IIY 2.82000 213.784 

56,iOO 00 hr/ea 12g].2 hr 5,6401!(1 680.861 
S6,400 00 hr(u 99.18 /hr 282000 )79.631 

- ,__ - - -- f-

054__:j 

26,790.00 2,676.462 

26,790.00 2.676.462 

3.600 00 hfle• 5293 rnr 7.200 00 361.096 

3,600.00 hf/U 75.81 1hr 1,600.00 136,458 

3.600 00 hrlea 

~ 
7.20000 178,391 

-
3.600 00 hr/ea 4369 rnr 1,60000 78.64? ~ • . 318250 M 

18,000,00 1 .374-688 

18,000.00 1,374,588 

- ..:. 

..... - - I- -
44,790.00 4,051,050 

Total 
Material 

6,459,395 

14,407 

11:1 .407 

14,407 

88.715 
98.ns 

98,776 

113,182 

Unit Equip 
Total l!qUlp Unit Bit> Prtce TOUI Sti> 

Prtce 

f-----· -

f- ...... ~ 
-

-

. 
- >- -

-
-

-
- I- -

----

-=--

f- -
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UnlfODC 
TOfalOOC I Tnlal 

Price Amount 

6,839,094 21,sn,100 

II-- -

I . 250.895 
;I- -. 100,5:lS 

i87,288 

~- -- :ne.80<1 

-:1 133.865 

I' . 213,784 

II 680,861 
JI 178.~3) 

. 14,407 

-- 2.890,669 

2,690.869 

·'.I 381.09!1 

. 136,458 

."' 77U92 

it- -
78.642 

II - 9~.7.7§ 
1,473.363 

1,47-3,363 

" .JA~96~~ 1 097 980 1,oin.soo 
1,097.Ssol 1,097,880 

1,097.880 1,097,880 

1,097,880 5,262,112 
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UCOR 
UR I CH2M 
Oak Ridge LLC 

Desc11ptlon 

Labor 

Matertal 

Equipment 

Subcontract 
Other 

Total 

Amount 
19,436,184 

6,586,395 

15,356,098 

41,378,677 

EMWMFIEMDF Leachate FFS Alternative 2 
Estimate Log Number: 20151112A_2_0 

Totals 

41,378,677 

41,378,677 

Estimate Totals 

Hours 
261,175 hrs 

Rate Cost Basis Cost per Unit Percent or Total 
46.97% 

15.92% 

37.11% 

100.00 100.00% 
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Objective/Scope: 

Method of Accomplishment: 

URS|CH2M Oak Ridge LLC (UCOR) provides project management during design of a new Treatment Plant 
at the Environmental Management Waste Management Facility (EMWMF) and the pipeline from 
EMWMF to either Liquid and Gaseous Waste Operations, preparation of required regulatory documents, 
project and construction management/oversight during facility and pipeline construction, facility 
operational readiness and startup, and oversight and operations of the facility and pipeline for thirty 
years, as well as oversight and operations during post-closure, also for thirty years.  Subcontractors will 
perform the actual design of the treatment facility and pipeline, conduct necessary treatability studies, 
and perform the actual construction of the facilities. Subcontract labs were also assumed to provide the 
analytical service of samples taken during operations and post-closure. 

Estimate Type and Approach: 

This feasibility estimate is based upon similar work proposed in the past and work experience.  The 
estimate was developed using a combination of bottoms-up approach, parametric data from similar 
projects, actual costs of similar work, and estimator and team experience with similar projects and 
existing operations. 

Key Financial Data: 

1. The estimate was prepared in the second quarter of fiscal year (FY)2016.
2. Any actual costs of work or similar work were provided by the project team.
3. General and Administrative costs and fee are not included in this estimate.
4. All UCOR and Staff Augmentation rates are fully burdened, including fringes.  Staff

Augmentation rates include overhead and profit.
5. A sales tax of 9.75% has been included on all material.
6. All prices are in FY2016 dollars and no escalation has been included.
7. There is no contingency in this estimate.
8. UCOR and staff augmentation rates were used for the U.S. Department of Energy prime

contractor.

Estimate Assumptions and Exclusions: 

1. One Full Time Equivalent (FTE) is equal to 1880 man-hours per year.
2. One FTE for facility operations is 2080 man-hours per year.
3. The Conceptual Design Report  and the Critical Decision (CD-1, -2, -3, and -4) process was not

included in this estimate.
4. The cost for final closure of the Environmental Management Disposal Facility (EMDF) is not

included in this estimate.
5. There are no decontamination and demolition costs included in this estimate.
6. Design of the facilities is estimated at 15% of the total construction cost for the facilities (water

treatment, pipeline, and lift station).

Basis of Estimate 
EMWMF/EMDF Leachate Focused Feasibility 

Study: Alternative 3a:  
PWTC Treatment and Pipeline Alternative 

February 9, 2016 

I-15



7. Construction management for the facilities is estimated at 8% of the total construction cost for
the facilities (water treatment, pipeline, and lift station).

8. The treatability study is based on an AECOM estimate for the construction of the treatment
facility; reference Landfill Wastewater Treatment System, dated 10/23/2015.

9. The following regulatory documents are included in this estimate: National Pollutant Discharge
Elimination System, Post Construction Closure Report, Remedial Action Work Plan, Remedial
Action Work Plan/Remedial Design Report, and a Waste Acceptance Criteria.

10. The actual treatment facility construction estimate is based on an AECOM estimate, dated
10/23/2015. The estimate for the facility less additional storage capacity was $6,905,000. The
preliminary and final design, along with the treatability study, was deducted and is shown
elsewhere within the estimate.

11. Subcontractor Overhead and Profit is included in the estimate at 25% of the pipeline and lift
station construction estimate.  Overhead and Profit was not added to the treatment facility
construction because it is already included in the AECOM estimate.

12. Operations of the treatment facility and pipeline during the EMDF operating period was
estimated at 30 years.

13. An annual material allowance for treatment related materials is included in the estimate.
Activated Carbon was considered as the treatment technology initially and an estimate was
provided of $88,000 per year for materials.  The technology was later changed to Ion Exchange;
subject matter experts estimate that the material allowance for Ion Exchange should be twice
the amount for Activated Carbon.

14. Freight for the treatment materials delivery is included in the estimate at 8% of the material
cost.  This is based on the AECOM estimate for the treatment facility, dated 10/23/2015.

15. Annual analytical cost allowances during the time of the facility operation are included in the
estimate and they were provided by the Feasibility Study project team.  Their estimate was
increased by 10% to allow for additional sampling and analysis of water at the receiving facility.

16. Operations of the treatment facility during the EMDF post-closure period were estimated at 30
years.

17. Annual analytical cost allowances during the time of post-closure are included in the estimate
for a period of 30 years and they were provided by the Feasibility Study project team.

Schedule Assumptions: 

1. No funding limitation impacts will be experienced.
2. Design will take approximately 12 months.
3. All construction is expected to take approximately 12 months.
4. The operation and maintenance of the treatment system is expected to last 30 years.
5. Post closure leachate management is expected to last 30 years.

Estimate Uncertainty: 

The estimate was prepared in support of a Feasibility Study quality, which places it as a Class 4 estimate 
as defined by the Association for the Advancement of Cost Engineering International. The uncertainty 
range for Class 4 estimates can be as low as -30% to as high as +50%. The recommended level of 
uncertainty to apply to this estimate is -20% to +40%. 
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ESTIMATOR 

UCOR 
U R I CH2M 
Oak Ridge LLC 

All signatures on fi le. 

PROJECT MANAGER: 

ESTIMATING MANAGER: 

EMWMFIEMDF Leachate FFS Alternative 3A 
Estimate Log Number: 20151112A_3A_O 

DATE: 

DATE: 

DATE: 
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01.01.01 

-

-

-

-
-

UCOR 
UR I CH2M 
Oak Ridge LLC 

ACUVl!y Task nem Descnpaon I Ex-
hlbtt 

IC apital Costs During Design 
Phase 

0100 Perform Project Management 

During Desl an Phase I 
0100 Perlorm Project Management 

Durfn; Dulgn Phast 
I 32l.-ObO' VCOR. Enn!MCMt1 IFY16 Rl'IV1 o ne\ 

41Labor UCOR . ProcurerrertffYl&Revl 8001 I 
51LabOr UCOR· ProJl:ct Ma11age«er'll(FY18 Rtvl 

6""1 
52l..'.lbo, UCOR. OJatity Assurantt (FV l8 Rtvl I 8081 
S5L~bor rCOR . Adm,nl,irarlve Se,voee• !rY IS 

Revl 808] 
S8uibor UCOR- Env1ronmentatSafety&H('<111h 

- ,_ (FYIG Rev I B06J 
RS1SM 8 Sentor E~ne,.rtSci,.nt1<1 IFYl6 Revt Ba&ll 
$ATC>l0l SA TtctU'IICal • l.t'tltl 3 IFY 16 Revl 8061 
OttSpply OffJ(t\ Supp bes. hom R.S Me-ansmortht, 

- ,~ Cott. 
0100 Perform Project Managem ent 

Ounng Design Phase 
0100 Perform Project Management 
Durfng..Q!!!.o!l Phase 

0200 Dulgn Facllltlu 
020(1 Design Facllltles 

1 
- Oe!,gn Faea1ties 

0200 Dulan Facllltl•• I 
0200 Ot1$ ig n Fac ililie :s 

r 
0300 r®·~ . .,,,.~. 

0300 conduct Trtatablllty stucry 

- Treatat>ility Stuoy 

-

0300 Conduct Treatablil!)r S1udv 
10300 Conduct Trutablllty Study 

:I 0400 r repare Regulato,y Documents 
NPOES NPOES 
Permit 
Revfslo I 

RSISA04 JPnne,pal Engon•c, (FY18 RM 808) 
RS!SAOS Ttthnlci>n (FY18 R•vl BOO) 
RSISA08 Senior E~necr/Sc1enbst IFY16 Rev1 i:tnR1 T 
OffSpply Office Supp lie$.. from RS Me:,ns montM( 

Coit, 40 CY2014 
NPOES Permit Revlsio NPDES 

PCCR PCCR 
.RSISA04 Pnnc,p31 Eng,ncer (FY18 RM Boe) 
RSl5A05 

;::;r~:~::;:::::~~1aR~1 0001 l RSISAll8 
Off$pply Offree Supp lies, from RS Means:mol"llht,, 

Co~. 
PCCRPCCR 

RAWP RAIM' I 
RSl$A04 Pnncio31 Enatn.eer lFY16 R~1 8M\ 
RSISA05 Technici~CFY16 Rev1 608) I 
RSISA08 fSf!ntorEM1neen'Sc:ienti.$l lFYIGRevl 9061 
011SppfY 1011,ce Supo1res.1rom R.S. Meansmor<lliY I 

Cost~ 
RAIM' RAW? 

RAWPIRD RAIM'/RDR I 
R 

RSISA04 Pnnclrsal Ennlneer lFY IS Rev1 80&) 
F<SISA05 TKMO>n {l"Y16 R•vl 808) 
RSISA08 SeniorEMneerfSc,entist (FY16 Revt 808l 
Ol!S9ply OfhceSuppllts,trom RS. Mean"S:morlhty J 

!Cost 
RAIM'/RDR RAIM'/RDR 

WAC l~AC Revision I Rtvlsfon 
RSl$A04 Pnncipal EngiMer (l"YIS Revl 806) 
RSISAOS r--can tFY1$ Rev1 806"'1 
RSISA08 ISeni.orEl"IDlneer/Sciennst lFYl&Revl 8001 

Notes QTY UM 

Pro~" Eno one<'· o 25 Fn= 0 25 •• 
Prowrement . O 25 FTE 0 25 ea 
Ptojed. Ma1u,ger • .25 FTE 02:5 H 

QA . 0.25FTE 025 .. 

Admn . 0'25FTE 0 25 ea 

ES&H , 25FTE 0 25 ~a; 

-i=nvuonment:tl l=nnr . '25 fTE 0?5 e, 
PCE,O 2H·"TE 02S u 

3,780.00 e3 

Ga!wf,.,t.ed b"'sed on IS% of total 0 15 P<I 
eonsrrucvon co.si 
15,991 .i 68•2.418.880•8.407 ,8181 

Reference AECOM ~..ti®te for Landi\• 1.00 •a 
W.ntew111er Trf'.3,tmeni System. d11t td 
1003/1 !i under 01rect field Cost, Acct .. , 

I 
98.50 .. 
46.50 ea 

124.50 ea 
168 SO 1w 

1,117.00 •• 
83 00 ea 

248 00 •• 
539 00 1w 

181.08 •• 
9300 .. 

149 00 •a 
539.08 r, 

187 00 .. 
93 00 •• 

249.00 •• 
539.00 1w 

99.50 ea 
48 SO e~ 

12450 ea 

EMWMFIEMDF Leachate FFS Alternative 3A 
Estimate Log Number: 20151112A_3A_O 

LabOrHours Labor Rate Total LabOr 
Total l.abor 

unn Material 
Hours PMce 

~ r 
I 

1 880 00 lwl 88.97 /h, 470 00 41 ,.816 
I 880 00 tv/ea I 71 30 /hr 470 00 3~.511. 
1,890.00 ... , •• 139 59 /hr 470.00 85.607 

1,880 00 ... , •• 8 1.47 /hr 470.00 ~6.2$7 

1.880 00 twle• 47,17 /hr 470 00 ??,,311 

1,880.00 ... , .. 75 81 /hr 470.00 3t;,631 

~ 

1 A80 00 hr/ea 12071 /hr 470 00 ~.o.1aa 
I 891) .00 ht/ea 19 IS /hr •70 00 .;fi,tiO~ 

O S4 /ea 

I 3 ,760.00 340 487 

I 3,760.00 3-40.487 

f 

1.00 twt~a 180 10 /hr 98 50 17,NO 
1.00 nt/u 56.G~ /hr 46.SO 2,63-1 

1.00 hrlu 12072 /hr 124.50 15.0301 
I 053 1hr 

269.60 35.403 

I 00 lwlea 18010 /hr 197,00 35.480 
I oo tw/ea 58 64 /hr 83 00 5.i08 
1 oo rw1ea 110 72 /hr 149 00 30.059 

053 /hr 

639.00 70.807 

1.00 hr/ea 180 10 /hr 107 00 35.-180 1 
1 00 ht/ea I 5684 /hr 93 00 5.168 
I 00 tv'/ea I 110 7'1 /hr 248 00 30,059 

0.53 Jhr 

L 539.00 70,807 

I 00 hr/ea 180 10 /hr 197 00 35,480 
1 00 ... , .. 58.84 /hr 93.00 3~.::, 1.00 tw/ea 120 72 /hr 249.00 

0.53 /hr 

I 639.00 70,807 

1.00 hr/ea 'J 180.10 /hr 99 50 17,740 
100 1'1(/a 5864 /hr 48.50 2.634 
1 00 hr/ea 120 72 /hr 124 50 15 030 

Total 
Mater1al 

:run 

2,022 

2 ,022 

,., 
142 

)8,1 

284 

25! 

28• 

284 

284 

unn Equip 
Total Equip unns.-,pnce Totals.-, 

Pr1ce 

h 
~ 

J 
~ 

I 
- ~ 

- ~ 

-

. . 

~ 

. 

J 

I 
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Unlt0DC 
Total ooc I Total 

Price Amount 

4 1.8 16 

33,§ 1 I 
85.807 

38.261 

n.3 11 

35.S31 

56.738 
41;,60:S 
10-n 

342,509 

342,609 

8.407 .818 00 /pct ' 1.26-1 ,173 1.261.173 

1,261 .173 1,261173 
1,261..,173 1,261 ,173 

Fl 
50,000 50.000 

60,000 60000 
50.000 50,000 

11 /40 
2.634 

. 16,030 .. , 
35.645 

35.480 
5.2118 

30058 

' )84 

7l_f)90 

,5.490 
5,1156 

31!,_058 

·1 
,a., 

71 ,090 

l5.400 
5 268 

301159 
284 

I 71 .090 

17.740 

2.6~ 
151130 
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01.01.02 

I 

I 
I 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Desclfptlon 

WAC WAC Revision 

Revision 
OffSpply Off,ceSoppfies, fromR S Means month~ 

Cost. 40 CY2014 
WAC RHlaion WAC Revision 

0400 Pre part Regulatory 
Doc:umtnts 

01 .01.01 Capital Costs 
During Design Phase 

Capital Costs During 
Construction Phase (1 yr 
duration} 

0120 Perform Project Management 
Ourfng Construction Phase 

0120 Perform Projtcl Management 

Ourtng Construction Phau 
321..abor UCO~neemg(FY16Rev1 8061 
41Labor U~OR . """""''"''".!FY 18 Rwl 808) 
511..abcir UCOR • P~ctMan.agermnt(FY l&Revl 

8081 
52Labor UCOR. Quality Assurance {FY16 Rev1 

006) 
55Labor UCOR . Administrative SeMCes (FYI G 

Revl 806) 
581.abOf UCOR Enwonmel1lal Sale1y & H .. lth 

IFY18 Revl 8061 
RSISA08 $enio(Engu'lceo'Sc:1cnt1g, {FY18 Rev1 806) 
SATCH03 SA Tec:hnlcol • Lev,131FY18 Revl 8061 
OlfSpply Olf,ce Supphes. rrom RS. Meansrnonu,t,, 

Cosi, 
0120 Perfom, Project Management 

During Construction Phase 
0120 Perform Project Management 

ourtng construction Phase 

0220 Perform Construction Management 

Ourfng Construction Phase 

0220 Perform Construction Management 

Ovrtng Construction Phase 

-·· CoMuuetion M:tl\3oe,men1 

0220 Perfomi ConstructJon 
Management Our1ng Construcdon 

Phase 

1

0220 Perform Construction 
Management During Construction 

Phase 

0230 Perform Operational Readiness 
and Startun 

0231 Procedures and Tral nlna 
58L3b0( UCOR . E"'"""""'"·I Safely & Health 

FY16 Rev! 6061 
RSISA08 Scf'liorEn01nccr/Sc1cntist CFY18 Rcv1 606} 

-- Mateoal Allowance 
023·1 Procedures &nd Tr:iJnlng 

0232 R•adlnus and Stutuft 
1oc,1n Ma,nttnante $kdttd Craft \Notktri (FY18 

Revl 806) 
58Lsbor UCOR • E'rMronrrenc.'11 S3'ety & Health 

,~ (FY 18 f1<,,1 808) 
RSISA08 Senior Enn1neerJSc1enli!;t fFV IS Revl 806) 

- Mattnal Allowance 
0232 Readiness and Startuo 

0230 Perform Operational 
Readiness and Startup 

0240 Construct Treatment Plant at 

EMWM~ 
0240 Construct Treatment Plant at 

EMWMF 

- Construct Treatment Plant at CMV\MF 

Ex-
Notes 

hlblt 

l 

1 Proiect Eno.ineer . O 25 FTE 
PrOOJfl!fnenl· 0 25 F1 E 

,P,oject Manager . ,s FTE 

10A-02SFTE 

Admn 0.2S>TE 

~ES&rl 15 

E.nvu·on,-ret.ial Engr. '2S FTE 
PCE . o 2S FTE 

I C.1<...,red .,,.don 8% al total 

!~:~S:~,r!~~ 660=8407 81Bl 

I 

I 

l 
; Referent• EMYMF/E.MDF Leachate 
( enibillty Study On-Site Trealment 
Estimate, log #201603248_0 dated 

4/8/15. 

Re1erenct AECOM es-urmte ror Landf'III 
Wastewate<Trea,tment ~tem. ct.ated 

QTY UM 

269 50 hr 

025 ea 
0 25 ea 
075 ea 

0.25 ea 

0.25 ea 

015 • • 

0.25 •• 
O 25 ea 

3,180 00 •• 

0 08 P<1 

0.50 ~~ 

2 00 ea 
I 00 Is 

4 .00 e• 

010 u 

2 00 es 
I 00 IS 

1 00 IS 

EMWMFIEMDF Leachate FFS Alternative 3A 
Estimate Log Number: 20151112A_3A_O 

Labor Hours Labor Rate 
Total Labor 

Total Lab« 
Unit M;itertal 

Hours Pr1ce 

053 /hr 

269.50 35,403 
2,166.00 283,226 

5 ,916.00 623,713 

1 880 00 hr/ea 8891 '"' 41000 :a:~ 1 ,880.00 hrh!a 7L30 /hr 470.00 
I .880 00 hr/ea 13959 /hr 47000 65,607 

1 .880.00 hr/ea 8142 /hr 470.00 38.167 

1 .880.00 hrlu 41A1 /hr 410.00 22,31 1 

1.880 00 hllea 7S81 /hr 47000 35.63 1 

1.880 00 h</ea 120 72 /h( 470..00 56./38 
I 880 00 hdea 99 18 '"' <7000 •l~.605 

o.e,4 1ea 

3 ,760.00 340.487 

3 ,760.00 340,487 

. 

80.00 hrlt:a 7581 '"' 4000 3,1}32 

80.00 hi/ea 12012 '"' 160.00 19,316 
J,192 50 /Is 

200.00 22.348 

120.00 hrlt'tt 5293 '"' 480.00 ,; •oa 

120 00 hr/es 7581 '"' 1200 9 10 

120 00 hr/e3 120 72 /hr 2<000 29.~1~ 
5,481.50 /IS 

732.00 55,289 

932,00 17.6'57 

Total Unit Equip 
Total Equip UnltStmPlfce Total Sim 

Matelfal Plfce 

M? . 
142 

1.136 

3,158 

. 

1,02? 

2,022 

2,022 

3.29J 
3.293 

5,488 
5 .488 

8,780 

2/912016 6:19 PM Page 3 

EMNNF_EMDF Leachate FFS A/1.ematfve 3A 02092016_2.pee 

Unlt0DC Total ODC L Total 
Plfce Amount 

,., 
35~.~ 

284,362 

1,311,173 1,938,043 

41,~I_§ 
33,511 
65,907 

38.267 

22,311 

36.831 

58138 
4.§A_O§ 
2.on 

342 ,609 

342,609 

8,407,818 Oil /p(t A7:.>".6'1.5 R7?,R15 

-672.626 672.626 

672.626 672.626 

3.032 

18,315 
3 293 

26.640 

- 25AOll 

910 

28.973 
5,488 

60776 

86.417 

• 5,991, IS8.00 As ~ 99'1 158 !>,991,1!>8 
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WBS 

UCOR 
URS I CH2M 
Oak Ridge LLC 

ACUVlly Task nem oesc11pnon 

0240 

1
c onstruct Treatment Plant at 
EMWMF 

- IConstn.d freatmer\l P1ar1 •t EM~F 

02d0 conctruet Treatment Plant u 
EMWMF 

0240 construct Tru.tment Plant at 
EMWMF 

0250 construct Pipeline rtom EM""'1F to 
LGWO {or OF200l Plus Lift Station 

0250A Construct Pipeline from EMY\!MF to 
LGWO tor OF200) Plus Lift Station 

I Field Clerk Feld Clerk.Average.RS Means 
01 ICostWJl'ks Sate Co11. 
F"1ek1Engr, Fteld E,vl'leer. Maxamum. fl'omR$ 
01 Mt.ins C05l\lVOrk$ 

F'1eld E:ngr IF'ttld Enc,neei. MA).'lmum. trom R $ 
01 Means CoatW<Jrflt 
Pre; Mgr 01 Pr•« M~n~g!lr, M~JrOm R.S. 

~ 
Mtan'S COSM'orks,, With o&P 

5'4>1dlOI $upeMttndent. Ma>0rrum/rom R.S 
Mean$~ w'CJeP 

~ - Rt:ntCificeTraiter.50'X 10' 
0260A Construct PlpeRne rrom 
EMVYMF to LG'NO (or OF200) Plus 
Lift Station 

02508 
l.abOrf'fl! Laborer, Group II, CLA + St.rden 

Ope, A, Equlp Q>el'3tot, GroupA.Foreffl31n Cl.A 
Fm,n ~ Slrden 

PooeFl1r ripe F1ner .. Joumeyman. Ct.A • 8un:Sen 

Poo•FIV· rpe F,.., • For'1nan, CLA • Bu,den 
F"nYlti 
Tm-.trOM Team'M't • TrudtOnvtt, Cl.A• SmdM 

-- J.Mob. EquipmMt &Job lra*t, 
0260B 

0260C 
Ub<lrerll l aborer. Group 11. Cl.A ~ Ebden 

Tmllt10M Tearmttr 4 Tn.,Ck Onv1!r, CLA • Bue don 

-- Rt tit SadlhOt.>,l.OOdN, 518 CY 

-- Rent conc,ett $.aw 

-- PPELe,.10 

- Qvrrp Trvck Rental 

0250C 

02500 
Labor«II 1,-.,-.-.=·-· 
Opl?<A· Equip. Operator. Group A, F'on?cmn ct.A 

!.rmn • 9.irden -- l~ent \Nie I TrMc:h r 

- !Rent Wteel Tr~dlf!r Q,eramg Rate 

-- iPPE~IO 
0250D 

0250E 
l.aOOferll Labote,r, GrOul) II. ClA + Bu:den 

IPloeFttr P1oeF1tte, • . 1 .... 11n""'m:ti'l Nt..•8Uroen 
P>peFnr , P,pe Finer .. Foreman. Cl.A ... 81.lrden 
Frmn 

-- Leak ~ tKtiori Sensors& Al,1rms 
10 ""·1"rR,C'"''"'"'-·nicauon 

-- Manufactured Sand ,OeWered 

-- SOR11 4 ' X a· ~17 HOPE Oout>leWall 
p, •• 

-- AHo~JorFrti.-.gs at10% 

-- jRent VI.tiding Mathne Mean-s 
22.11 13 78 9380 

EX• 
Notes QTY UM 

hlbR 

1Qrl3f15 Eit1ma:te1taadl)bona1sti0rage 1.00 b 
~sc.afwlatcd ~t$8,905,000 Rcmervo 
PrtUr'rinary .ind Final Design and 
Treatability Stv(fy'M'lkh are al covtred 
~lseW'lere tor 3 resulb(la total of 5 991 158 

2800 ,.,., 

2 each (>800 "" 

S.te,yR•p 2900 ..« 

28.00 ,.,., 

,~ 
28 00 N< 

A~~ utdllies are tovtted by site 8.00 mn! 

1 weel<of ufgy/sitHprocedure training per 240.00 hi 
oerson 
1 IM!!ek of S3fery1$1te/proc:edure b'.t,lnlng per •IOOO hi 

·oe.rson 

I wee I< of s.aferylsitelprocedVl"e tr~incng per 160 00 hi ., ... 
1 weekot u(ttyl$lte/p,octduie trainu-.; pet 40.00 hi 
p!USOl'l 
1 week of saf«y/S'ltt.>/prottdur'e training pl?, 4000 h 

'oerson 
t 00 Is 

2 •aCh ,o run concret•sawand wP nu&i 320 00 hi 
f0t'4 Wl:lekS 

wloO&P 8000 ht 
jAs-sl..lr'ne 2 W1?tktcr101 lf'ldudC"-s opetatt11,1 200 ,.,., 

rate. 
AsSU'l"r2wt'ekStotal. JndUlks$14 18/hr 2 .00 ,.,., 
opcrotin,gto~ 

400.00 tw 
Asslme2weekstotJI lnr)U\'ies$14 161hr 200 ,.,., 
operating Q>::t 

2 tach tor 8 weeks = 640 Hrs 840.00 hr 
a .... 1?ek.S 32000 hi 

Averan,. 1 OllOlF rwor~v 2.00 mnt 
320 00 hi 

1,282 .00 hi 

3 ead\ to lay'S.W'ld bcddlr'lg 1ri bottom of 1,250 00 h 
lren<h 
4 each 300000 hi 
1 eJch 150 00 hi 

Pn~fromPZS t 00 Is 
horn= I 00 k 
S'XI 5'lQ$,500' /21CFICY• 738 C';X@ 1,060 00 ton 

'2.8SO lb'CY /l,0001b/t1t ::i 1,048 Tn Wlh 
waste Cd C 1080 ton$ 

RSMe.,,.2211 13795090 28.500 00 I 

1.00 ts 
75.00 day 

EMWMFIEMDF Leachate FFS Alternative 3A 
Estimate Log Number: 20151112A_3A_O 

Lal>Or Hours LaDorRate 
Total Labor 

Total Labor 
Unit Matertal 

Hours Price 

I 

I . 

. 

. 

·-

I 
. 

,_ 

. 

. 

. 

Total 
Matel1al 

UnltE"-'IP 
Total Equip unnSUbPnce 

Price 

<5() 00 t.i< 

l,S7S.00 t.i< 

1,57SOO tNt. 

2,600.00 ;.;. I 
2,400.00 t.i< 

. _ . 2$8 29 ,...,, 

3362 It< 

5056 lh, 

47 26 /hr 

4989 /h, 

35 57 lh, 

8,000 00 /Is 

3361 /h, 

• 
I 

35 57 /hi 
1,276 10 I""- I 

207.00;.;. 

500 /hr 
3.402 20 t.i< 

3362 /hr 
50.S6 /hr 

17ms90 lrmt 
98 11 /hr 

500 /hr 

33&2 /hr 

47.26 1hr 
<8 68 1hr 

31,!!!!l!.OO n, 
,099SM /Is 

18.SO /u,n 

197S 11 

52,388.00 ,,. 
207.80 /d"f 

21912016 6:19 PM Page 4 

EMNMF_EMDF Leachate FFS Altematlve 3A 02092016_2.pee 

Total Bub 
UnltODC 

Total ooc I Total 
Price Amount 

. I S,991, IS8 00 Al S,991.1S8 H91150 

-
5 ,9911158 5,991 158 

5,991,158 5,991 ,158 

1'.600 1,.5no 

. 
80 200 88200 

44.IUO 44,100 

72,800 12800 

-

87,200 67.200 

1,700 · - 1,790 

286.690 286,690 

8.068 8,069 . 
,.onl 2.021 

7 562 7.562 
. 

1,908 1.988 

1,423 1423 

a,ooo 8,000 

29,063' 29.063 

HI 7~8 10.1~0 

2,848 l - 2846 
2.552 2552 

414 414 

2,l)OO 2,000 
08M 6.l!O< 

25,376 25,37!, 

2Ui17 21 .5 17 

16 "~i 16.1 79 

34,012 34,0 12 

3~:!~:r 
31.395 
0,410 

1096131 109,513 

~}--i 75.845 

1,~1,780 • 141)80 
11.1aa • 37108 

31.080 • 31,080 
38 ss5j . I 39,895 

.::::: • I 
19.810 

Sll.31~ 

. 
52,388 • !>2,388 
tS.525 • 15,525 
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I 

01.01.05 

I 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Acttvlty Task Item Descrtptton 

0260E 

- PPELevelO 

02SOE 
0250F 

- ln$'btll 2 Pul'np:t, Coner. Pad, Pre'1ib Metal 
Bldg 

- Ins.tall Ememency GenerMor 
ln$tall Em"m~nf'.V Gentr~or 
02SOF 

02SOG 
UbOt'ern Laborer Group II CLA • Burden 
OperA· Equip. OpMtOr, G,oup A, Fo,e,mn. a.A 
Fnnn + Burden 

- ReDl,ce A$Dha1t& Conertte Altowance 

- Manuf~ed SMd . Oelwered 

- I.Jndcraround Safetv Taot Alum Sackina 

- Rent Manual Guided Corrpactar 
Rent Baclmoe,Loader 518 CY 

- Seed & MUich trll Mand ADOW'lnce 

- ,PPELt"Vl:10 

0250G 
0260H 

Laborer II Laborer.Group II. CLA t Burden 
Opet A, Equip. 0pf'l3tor, Group A, Forenun. ct.A 
Frmn • Burden 

- O.rroblbzat1on AlowancQ 

- Rent S-adchoe,Load!r, 618 cY 

- PPEtcvclO 
0250H 

02501 

- Col'f'C)onenr Tesnno & System 0pert'lbl1rty 

" -
Alow1ince 

02501 
0250J Subcontrtet Overhead a.rid Profit 

- Subcontr.xt Overhead and P<o6t 

02SOJ Sub~ontru:t Overhead and 

.- - ~ 
Profit 
0250 Con struct Pipeline from 
EM'V\'M F to LG'WO (or OF200) P lus 

Lift Station 

01.01.02 Capital Costs 
DLring Construction Phase 

1(1 vr duration) 

O&M Costs During EMDF 
Operations and Closure (30 

lvrs dLralionl 
0510 Perform Project Management 

During EMDF Operations 

0510 Perform Project Management 
During EMOF Operations 

32Labor UCOR• EMJneennofFY16 F!evl B06\ 
4 1Llb()( UCOR· ~,,nont1FYl8 Rtvl 808\ 
51Labor UCOR. P,.,.a Manage"""''FY 16 Revl 

806) 
S1Ubor UCOR . OJ~ty A.$$11rance (FY16 Revt 

8061 
SSLabor UCOR • Adrtw.strebvi!' Service~ (FY 18 

~vl B06) 
58ul>or UCOR- E.,.....,..,.., ... 1sa1,iy6H,alth 

IIFY 18 Revl 8061 
RSISA08 Stt•Or Eng1nur/Scatnbst (FY18 Ri:=vl 806) 
$ATCH03 SA Technotal · Ltv<l 3 IFY16 Rovl 8061 
OffS<)ply Office Supplies. r,om RS. Means monthly 

Co~ 
0510 Perform Project Management 

During EMOF Op•ratlons 
06 10 Perform Project M:magement 
During EMOF Op erations 

0520 Operate On site Treatment P lant 
During EMOF Ooeratlons 

0520 Ope111te On site Treatment Plant 
During EMOF Onerstlon& 

Ex-
Notes QTY UM 

hlblt 

8 000 00 hr 

ttomP2S I 00 IS 

fromP2S I 00 Is 
f<omP7S 1 no ,, 

2 taCl'I tor 19 ~ekS 2 1S20 Hrs I 520 00 hr 
19WPt'k'S 760 00 hr 

fromP?S I 00 Is 
1 foot for around pipe ~ncl CtNer ,s double 7.120 00 ton 
needed rot bedding. Rogers pncc 

265.00 ctt 
FolowP1pe lns,alaoon 18 00 wk 

18 00 wk 

I 00 IS 
2,280.00 hr 

I 
'2 ead'l 

f 
60 00 hr 

19weeks 40 00 hr 

1.00 I< 
1.00 wk 

120.00 hr 

lromP1S I 00 Is 

Overhead ¥id prd( at 26% of wbcontract 0 25 pct 
con~rur.oonc.ost 

~ 

Ptoieo Enn:ineer O 13 ea 
f>rOOJ1·fH)tnt I 0 05 .i~ 

Pro,ea Manager 0 25 •• 

0A o 13 e.;1 

AdrRn 0 13 •• 

ES&H 0 13 •• 

EnvironrnerUI Engs tl.2S t• 
PCE 0.13 ea 

I 66.270,00 •• 
I 
1 

-

I 

EMWMFIEMDF Leachate FFS Alternative 3A 
Estimate Log Number: 20151112A_3A_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Hours Pr:lee 

' 
F 
I 

. 

,_ 
I 

,_ 
. . 
. . 

. . 

4,692.00 418,1231 

56 400 00 ht/ea 88 97 /hr 7 050 00 627.~9 
5840000 .. , .. 7130 /hr 2.820 00 201.068 
56,400 00 .,, .. 139 59 /hr 1• .100.00 1,968 219 

56.400 oo hr/ea 8 142' /hr 7.050 00 574.0 11 

58,400 00 hr/e:a 4 l .4J / ht 7,050 00 J3" tll'41 
56 .40 0.00 hr/<• 7581 "" 7,050.00 534,4&1 . 

58,400.00 hr/ti I 12072 /h1 14, 100.00 1.102 1S2 
56,400.00 hrl• • 9916 /hr 7,050.00 690,0?8 

o.5.a le<J 

66,270.00 6,640,889 

- 66,270.00 6,640.999 

I 

Total Unit Equip 
Total Equip 

Matertal Price 

-

. 
-

10,802 

. 

35.638 

36,l>'38i 

36,639 

I 

Unlt~Prlce Total Sim 

500 /hr 00,000 
966,666 

·1 110,000.00 /IS 110,000 

15,000 00 /Is 15,000 
ISIDlQO /I 15;000 

A0,000 

., Jl.62 /hr ~,.10, 
50.56 /hr 38.426 

51584 00 /Is 51.564 
18 50 /ton :is.no 

- 1 19.25 /di 5 101 
898 GS iw, 17,(175 

I 276 10 /w,, 2•.146 
-~_5....,000 00_.!!._s_ 5.!JllO: 

S.00 /hr 11,400 

244.134 

33 02 1hr 7~0 
50,SS /hr 11)21 

8,000.00 /IS 8000 
1,276 10 /w, I 176 

5.00 /hr GOO 
14 588 

I 

117.~0000 /Is ~ 11,30n 

117.300 

· 1.933.328 00 /pct 483,331 

483.332 

2.416.660 

2,416,660 

. 

2/912016 6:19 PM Page 5 

EMNMF_EMDF Leachate FFS Alternative 3A 02092016_2.pee 

Unlt0DC 
TotalODC I Total 

Price Amount 

30,!!00 
966,666 

110,000 

15,000 
15,9_00 

140.000 

~I l(l2. 
184:18 

51.5~ 
Je.no 

5,1_0! 
11p15 
?4.,~46 
~iou 

11.400 
244 134 

2.690 
2.0:n 

aouo 
1.276 

60.ll 
1~1588 

117.,300 

117.300 

483332 

483,:!32 

I 2.416,660 

I 
I 6,663,783 9,509,369 

-

6?7?39 
201 088 

1,988219 

574.011 

J34,81J.l 

53-1,.461 

1,102.152 
698.01~ 
3S.fl38 

6 ,676 527 

6 ,676,627 
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-

01.01.07 
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UCOR 
UR I CH2M 
Oak Ridge LLC 

AcUvlty Task Item DescrlpUon 

0520 Operate Onsite Treatment Plant 
Ourlng EMOF Opera,tions 

IOCraft M•nen,nce Skilled Cn1ft\l\ti~r1; (FYI$ 
llt•I !!06) 

IOCra/1 Matnten;;ince Skilled Craft \M::lrke~ (FYIG 
Rev1 808) 

581.abor UCOA: .. Environmental Safety & He-alth 
Cl'Y18 Rev1 0081 

RSISA08 Serna, ~nqneer/Sc1enou (FY 16 Rev~ 
Pl'E DMod PP~ ~vcl O Mod,fico: 

DS20 Operate On site Treatment 
Plant 04m!SLEMDF Ooeratlons 
0620 Operate Onsite Treatment 
Plant Ourlna EMDF Operations 

0530 Purchase GAC 1md/orTreatm ent 
Resin, 

0530 PurchaH GAC a.nd/orTreatmtnt 
Resfns 

··- Annual Matettal Allcw,r .. no;, 

0630 Purchase GAC and/or 

Treatment Rtsfns 
0530 Purchase GAC andlor 

Treatment Resins 

0540 Freight on Mattrlals 

OS~ Frtlaht on Ma.terlals 

- Freight on Materiili 

05~ Frelaht on M1tert1ls 

05~ FreJ.ght O..!LM!.l~I~ 
0660 Operate Pipeline During EMDF 

0Dentlons 
0550 Opente Plpe11ne Ourfng EMOF 

Operations 
10Cra:t Matntenanc.e Skilled Craft \!\brker$ (FY16 

ReVI 8061 
PPE OMod PPE Level O Modified 

Annu$ Mawu.1 Allowanct> 
0550 Operate Pipeline During 

......--- , - ,_ EMOF Operations 
0560 Operate Pipeline Dur1ng 
EMDF ooerauons 

OSllO S1mple!Test Le achwte During 
EMOF Operations 

0560 Sample/Tut ltachate During 
EMOF Onerations 

··- Annual Analyt:ata1 Costs 

0660 Sampfttrest Leachate Ourfng 
EMOF Operations 
0560 Sample/Test Leachate During 
EMDF Oneratlons 

01.01.05 O&M Costs During 
EMDF Operations and 

Closure @Q_ yrs dt..ration) 
O&M Costs During 

Post-Closure EMDF (30 yrs 

duration! 
0610 Perform Project Management 

During EMOF Po1t-Clo1urt 

0610 P•rform Project Management 
During EMDF Post-Closure 

3'2Labo, UCOR. Eng,necrong (FY18 R"'I 808) 
4 ll3bor UCOR. ?Yocurern,nl (FY16 Revt B06) 
511.abor UCOR- PtOJetr Man39eme.nt (FYl6 Rev1 

8081 

Ex· 
Notes QTY UM 

hlblt 

30ye-3rs ar 2080 hours per year: 62400 HO., 
hours 

O 12 ea 

0.00 •• 

0.06 11 

138,716.00 Iv 

-

(Per R. McCklmetl - t88,000,yea, 30.00 yr 
alowance for GAC tte-airt'lent 1.ei:hnOlogy 
Per Ray and StePhenHaM new 
technology JS Ion Exch3ngt and materi.ll 
alo'Wl'lnc:e for Ion Exchange i$ 
approxim;;itcly l'MCe tht- needed attowanc:c 
for OAC. th~efore ute 2 x 188.000fyear ~ 

$176 00"""'" tor mawr11,1 !Oius taxl 

Reference AECOM esnJT0te for Landfill 0 08 pc, 
Wasttwate. Treatr'rt2nt $yst('n'I, dlted 

100~15 ACCT 80 

1 Assi.me 1 /3 ot a FTE ;o cover incnme.ntal 0 33 •• 
WOrk.!JOvr>J 

2.9,,592.00 tv 
30.00 'f!. 

- , -

J)etFFS prqe,ct te:,m (fldudt additional 30.00 y, 
10% for analysas a~ rece1111n9 faolly, 
212,517• 10%•7.33,7891 

I 

Pro,cct Enq1nec, 0.05 l'.t 

Prowrernent O 03 ea 
Pro1e.ct Ma~Att 0 10 •• 

EMWMFIEMDF Leachate FFS Alternative 3A 
Estimate Log Number: 20151112A_3A_O 

Lal>Or Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

HOW'S Price 

$2,4100 00 hr/o snl /hr i,4,800 00 R.,60S,R64 

62 .400 00 hrfe.a 5793 1hr 7.488 00 398.340 

61,400,00 Ivie> 7S.81 1hr 3,744 00 283.833 . 
6240000 tvlea 12072 1hr 3744 00_. ~51.976 

I 4.50 1hr 
139,776.00 7.7J7.812 

I 
139.776.00 7,737.812 I 

I 
193,180.00 /yl 

~ 
I 

6:1.40000 tvle• 5283 1hr W.58200 1.088.935 

. I . _ __ 988..1!!:_ .. ·1 ~,487.5q l'f!. I 
20,592.00 1,08-9,935 

20,592.00 1,009,935 

fl 
I Fl 

226,638.00 15,468,635 

H 
58,400 00 tvlea 8897 {hr 1,820 00 250,895 
58.400 oo tvlea 7130 1hr 1.4SO 00 lfl0.533 . 
56.40000 tvle• 13959 /hr 5.640 00 7-87,288 

Total Unit Equip 
Total Equip Unit Sib Price Total Sib 

Material Price 

. 

. 

8Z8.95• '' 
628,957 

628,967 

5.194.800 

6.794.800 

5,794,800 

203 391 '1 
164.625 

368 ,022 

-

368.022 

I 
6,827,418 
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Unlt0DC 
TotalODC I Total 

Price Amount 

6,60S.864 

. 396.340 

283,833 

451,97~ 
628957 

8 366,769 

8,366,769 

b.194.800 

6.794.800 

5,794,800 

.• S,794 ,900 00 lpci 
1 

463,5134 463,584 

463.584 463.584 
4630 584 453,58! , 

1.088835 

?03,397 
184,625 

1,457,957 

1,467,967 

133,769.00 /yr I 1.013 07U I 013070 

f l 
7.Q13,070 7.013,070 

7.013,070 7.013.070 

I, 7,476,654 2e,1n,101 

250.80, 
100.533 
781,?88 
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UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item DescrlpUon 

0610 Perform Project Management 
Ourlna EMOF Post-Closure 

52Labcw UCOR. Cuallty AS'.>ur .iucc (FY 18 Rw1 

BOS) 
55labor UCOR. Administratrve Servcces(r-Y 16 

Revl 806\ 
5Al aho, UCOR EnvironmP,ntitl Safery P.- Health 

ICFY16 Revt 806} 
RSISAOO Senior Engmeer/Saennsa (r-Y16 Rev I 006) 
SATCI IOJ SA Technical - Level 3 (rY 16 Revt 806) 
OffSppty Office Supplies, from R.S. Means monthly 

Cost. 
0610 Perform Proj ect Management 
Ourlng EMOF Post-Closure 
0610 Perfonn Project Management 
Ourinn EMOF Post-Closure 

0620 Open,.te Onsite Treatment Plant 
Ourina Post.Closure EMOF 

0620 Ope rat• On site Tre3tmtnt Pfa.nt 
Ourfna Post-Closure EMOF 

10C,atl M.;,,,.,1,,~af1cc Sklllod c ,a11 V\i)rke:r~ (rY 18 

Revl 006) 
50Lab0f UCOR. Err....ironmental Safety & Health 

l<FYt6 Revt 8061 
RSIS.-.08 Senior Staff E.nglf'let.rrSdenll;.t (FY1 O 

Rev1 806) 
SPTSA03 Senior RPT (FY16 Rev I 1306) 

·-- M are,ial Aflowance 
0620 Operate Onsite Treatme nt 

Pl ant Ourlna Post-Ctosur'6 EMOF 
0620 Optrat• Onsltt Treatment 
Plant Ourina Post-Cl osure EMOF 

0630 SampfefTest leachate During 
Post.Closure EMOF 

0630 Sampterrnt L eath ate Ouring 
Post«Ctosurt EMOF 
S.amninn(An1th/tical 

0630 Sample/Test Ltachate During 
Post ~ losure EM OF 

0630 Sample/Test Leachate During 
Post~losure EMOF 

01.01.07 O&M Costs During 
Post-Closure EMDF (30 yrs 
duration! 

Ex· 
Notes QTY UM 

hiblt 

0A OJJS (';) 

Acfrrin 0.05 ea 

ES&H 005 ea 

Environmental Engr 0 10 ea 
PCE 0.05 ea 

26.790.00 ea 

1 d':Jy onco a fnCKlth ro1 3U yo~,~ i .oo •• 

I day once a month for 30years 0.50 •• 

1 <Say once a month for 30 yeJrs. 2 00 •• 

11 day once a moruh for JO years 0.50 •• 
JO.DO yr 

from FFSream 30 00 vr 

EMWMFIEMDF Leachate FFS Alternative 3A 
Estimate Log Number: 20151112A_3A_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Mderlal 

Hours Price 

58,400.00 hl/i?il 8142 flir 2,820.00 n 9 .604 

56 .400.00 hr/ea 47.47 /hr 2,820.00 13) ,865 

56,400 00 hr/ea 758 1 /hr 2,820 00 ?13.1A< 

56,400 00 hr/ea 120.72 /hr 5,640.00 600,861 
56,400.00 hr/ea 99.16 1hr 2,020.00 279 63 ] 

0.54 lea 

26,790.00 2 ,676,462 

26,790.00 2 ,676,462 

3,800.00 hrlO:J 52.93 (hr 1;200.00 ~81.096 

3,600.00 hr/ea 75.01 /hr 1,800.00 IJS.450 

3 .GOO 00 hrle., 108 11 /hr 7.200 00 17A,3~? 

3,600.00 hr/ea 43.69 /hr 1,.1300.00 70,642 
3,292.50 /yr 

18 ,000.00 1,374.588 

18,000.00 1,374,588 

I , . 

44,790.00 4 ,051,050 

I 

Total Unit Equip 
Material Price 

14.407 

14,407 

14,407 

98 775 
98,775 

98,775 

113,182 

Total Equip Unit Sub Price Total Sub 

H . . 

I I 

H 
. -
. -

I I 
I [ 

I 

. 
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UnitODC 
TotalODC I Total 

Price Amount 

229,804 

133,865 

?13,7811 

600061 
279,631 

14.407 

- 2,690 869 

2,690,869 

:lt11WB 

136.450 

778,38? 

~ 

70,642 
90175 

1.473,363 

--
1,473.363 

. 

36,59Q 00 /vr l ,09_7,880 1,0lH,!!~ 
1,097,880 1,097,880 

1,097,880 1,097,880 

1,097,880 5,262,112 
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UCOR 
UR I CH 2M 
Oak Ridge LLC 

OescJiptlon 

Labor 

Material 

Equipment 

Subcontract 

Other 

Total 

Amourt 
20,561,521 

6,954,560 

2,416,660 

16,549,490 

46,482,231 

EMWMFIEMDF Leachate FFS Alternative 3A 
Estimate Log Number: 20151112A_3A_O 

Estimate Totals 

Totals Hours Rate Cost Basl,s Co!II p« Unit 

282,036 hrs 

46,482,231 

46,482,231 

Percent of Total 

44.24% 

14.96% 

5.20% 

35.60% 

100.00 100.00% 
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Objective/Scope: 

Method of Accomplishment: 

URS|CH2M Oak Ridge LLC (UCOR) provides project management during design of a new Treatment Plant 
at the Environmental Management Waste Management Facility (EMWMF) and the loading and 
unloading stations at EMWMF and the Liquid Gaseous Waste Operations (LGWO), preparation of 
required regulatory documents, project and construction management/oversight during facility and 
transfer station construction, facility operational readiness and startup, oversight and operations of the 
facility for thirty years (as well as oversight and operations during post-closure, also for thirty years), and 
the trucking of leachate and contact water from the landfill to LGWO.  Subcontractors will perform the 
actual design of the treatment facility and transfer stations, conduct necessary treatability studies, and 
perform the actual construction of the facilities. Subcontract labs were also assumed to provide the 
analytical service of samples taken during operations and post-closure. 

Estimate Type and Approach: 

This feasibility estimate is based upon similar work proposed in the past and work experience.  The 
estimate was developed using a combination of bottoms-up approach, parametric data from similar 
projects, actual costs of similar work, and estimator and team experience with similar projects and 
existing operations. 

Key Financial Data: 

1. The estimate was prepared in the second quarter of fiscal year (FY)2016.
2. Any actual costs of work or similar work were provided by the project team.
3. General and Administrative costs and fee are not included in this estimate.
4. All UCOR and Staff Augmentation rates are fully burdened, including fringes.  Staff

Augmentation rates include overhead and profit.
5. A sales tax of 9.75% has been included on all material.
6. All prices are in FY2016 dollars and no escalation has been included.
7. There is no contingency in this estimate.
8. UCOR and staff augmentation rates were used for the U.S. Department of Energy prime

contractor.

Estimate Assumptions and Exclusions: 

1. One Full Time Equivalent (FTE) is equal to 1880 man-hours per year.
2. One FTE for facility operations is 2080 man-hours per year.
3. The Conceptual Design Report and the Critical Decision (CD-1, -2, -3, and -4) process was not

included in this estimate.
4. The cost for final closure of the Environmental Management Disposal Facility (EMDF) is not

included in this estimate.
5. There are no decontamination and demolition costs included in this estimate.

Basis of Estimate 
EMWMF/EMDF Leachate Focused Feasibility 

Study: Alternative 3b:  
PWTC Treatment and Trucking Alternative 

February 10, 2016 

I-25



6. Design of the facilities is estimated at 15% of the total construction cost for the facilities (water
treatment, transfer stations at the landfill and the receiving site, and for one small soil
remediation task at the receiving facility).

7. Construction management for the facilities is estimated at 8% of the total construction cost for
the facilities (water treatment, transfer stations at the landfill and the receiving site, and for one
small soil remediation task at the receiving facility).

8. The treatability study is based on an AECOM estimate for the construction of the treatment
facility, reference Landfill Wastewater Treatment System, dated 10/23/2015.

9. The following regulatory documents are included in this estimate: National Pollutant Discharge
Elimination System, Post Construction Closure Report, Remedial Action Work Plan, Remedial
Action Work Plan/Remedial Design Report, and a Waste Acceptance Criteria).

10. The actual treatment facility construction estimate is based on an AECOM estimate, dated
10/23/2015. The estimate for the facility less additional storage capacity was $6,905,000. The
preliminary and final design, along with the treatability study, was deducted and is shown
elsewhere within the estimate.

11. Subcontractor Overhead and Profit is included in the estimate at 25% of the construction
estimate for the transfer stations at the landfill and the receiving site, and for one small soil
remediation task at the receiving facility.  Overhead and Profit was not added to the treatment
facility construction because it is already included in the AECOM estimate.

12. Operations of the treatment facility during the EMDF operating period was estimated at 30
years.

13. An annual material allowance for treatment related materials is included in the estimate.
Activated Carbon was considered as the treatment technology initially and an estimate was
provided of $88,000 per year for materials.  The technology was later changed to Ion Exchange,
subject matter experts estimate that the material allowance for Ion Exchange should be twice
the amount for Activated Carbon.

14. Freight for the treatment materials delivery is included in the estimate at 8% of the material
cost.  This is based on the AECOM estimate for the treatment facility, dated 10/23/2015.

15. Annual analytical cost allowances during the time of the facility operation are included in the
estimate and they were provided by the Feasibility Study project team.  Their estimate was
increased by 10% to allow for additional sampling and analysis of water at the receiving facility.

16. Leachate and contact water transportation costs during the 30 years of facility operations are
included in the estimate. The annual value is based on FY15 actual transportation costs adjusted
to remove elements not directly associated with transportation of the water and to cover
projected increases in the number of truck load required during operations.

17. Operations of the treatment facility during the EMDF post-closure period were estimated at 30
years.

18. Annual analytical cost allowances during the time of post-closure are included in the estimate
for a period of 30 years and they were provided by the Feasibility Study project team.

19. The estimate includes trucking of EMDF leachate water during post-closure.  The estimate is
based on two tractor/tankers one day per month for 30 years.

Schedule Assumptions: 

1. No funding limitation impacts will be experienced.
2. Design will take approximately 12 months.
3. All construction is expected to take approximately 12 months.
4. The operation and maintenance of the treatment system is expected to last 30 years.
5. Post closure leachate management is expected to last 30 years.
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Estimate Uncertainty: 

The estimate was prepared in support of a Feasibility Study quality, which places it as a Class 4 estimate 
as defined by the Association for the Advancement of Cost Engineering International. The uncertainty 
range for Class 4 estimates can be as low as -30% to as high as +50%. The recommended level of 
uncertainty to apply to this estimate is -20% to +40%. 
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ESTIMATOR: 

UCOR 
UR I CH2M 
Oak Ridge LLC 

All signatures on file. 

PROJECT MANAGER: 

ESTIMATING MANAGER: 

EMWMFIEMDF Leachate FFS Alternative 38 
Estimate Log Number: 20151112A_3B_O 

DATE: 

DATE: 

DATE: 
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01 .01.01 

-

I 

I 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Description 

cap11a1 costs ounng Design 

Phase 
0100 

01J 
Perform Project Management 
During Design Phase 
Perform Project Management 

O"rlng Design Phase 
'2Ulb0< I l r..-,g. Enainct1inf''I tFY16 Rcv1 606) 
.t1Labor UCOR . Procwerrent lFY1S Revl 808\ 
51Labor UCOR. P,o,ect Manage-rte flt (F¥18 Rtv1 

806) 
521..~bor UCOR • QJslryA~twance (FV1SRev1 

808) 
551.abor UCOR · A.d..,..,..st<allvt Se<Vite$(FY18 

1581.abor 

Rev! 808) 
1JCOR . Env1ron~ntill Safety & H~illth 
IIFY16 Rtvl 808) 

RS1SA08 Set'lcorEngioeer/Sae""'it {FY18 Rtv1 806) 
SATCl-lOJ $A Te,;hnic>i . Lt"'•' 3 /FY16 Revl 8081 
OlfSJ,ply Ott1ce SUpplles.. from R.S. Meansmoncht, 

Cost 
0100 Perform Project Management 

During Ottign Phan 
0 100 Perform Project Management 

During Design Phase 

0200 Desi gn FacilJties 

0200 Desi gn Facilities 

··- Oeslgn Faet1ities 

I 
I 0200 Oesl•n Facilities 

1 
0200 Design Facilities 

0300 Conduct Treatability Study 

o3oo i Conduct Treatol>llltv Stu<!, 

'·- Trt-a~b•ty Study 

j 0300 Cond"ct Treatablllly Study 
0300 Conduct Treatability Study 

0400 Pre~ar• Reg~ry Ooc;u.menta 
NPOES I NPOES 

Permit 
Rev1sio 

RS1SA04 P 111'1C1p31 E'!!1meef {FY18 Rev1 808) 
RSISA05 Te<hmdan(FYIGRevl 806) 
RSISA08 SenlorEnaine,,JSaencl,r:1FYl6Rev1 sos, 
OifSpp>J 00,ce Supplies. ftotn RS Mcansinonthly 

CoSI 
NPOES Permit Revl1io NPOES 

PCCR PCCR 
RSISA04 Pnncio31 Enalneer tFY18 Revl 800) 
RS1SA05 Tec1"!,aan(FY16Rtvl 8061 
RS1SA08 Senior Eng,neer1Sc;f1111st [FY 15 Revl 806) 
Olfsi,ply Off,ce Supplle5. from R $. Meansmorrtnty 

Cost 

I PCCRPCCR 

RAWP RAWP 
RSl$A04 Prlnclnal Ennlneer(FY16 ~~1806~ 
RSISAOS Tecb'liaanrFY18 Rtv1808i 
RSISA08 SC'n1or Engcneer~nt1'St (FYIS Rcvl 808) 
Oi!S!)ply Oftiee S0pplies. ~om RS Means monthly 

Co>t 
RAWPRAWP 

RAWP.RO RAWP/RDR 
R 

RS1SA04 Pnnc,pal Engineer (FY18 Rtv1 8061 
RSISA05 Technloan(FYl6Re,1 906\ 
RS1SA08 Sc;il'uorEl'lfllnttt/Sot~atFY16Rev1 808, 
OlfSpply OfflceSuppllcs. lromRS. Meansfnol'llhly 

Cost 
RAWP/ROR RAWP/ROR 

WAC WAC Revl•lon 
Revision 

RSISA04 P,,nc,oal Enotte, !FY18 Rev! 8081 
RSISl\05 Teclw\,c,oo {FYI 8 Rev I 808) 
RSISA08 Senior EnoJne.,ISc,en«lst IFYl8 Rev1 800) 

Ex• 
Notes QTY UM 

hlblt 

t 
-·«I E!!90ltef · 0 25 FTF O 25 .-.. 
ProOJrement • 0 25 rTE D 25 ea 
ProJect M3Ra0t-"f • 25 FTE 025 ea 

OA · o,srre fl 25 ea 

Admn. 025FTE 025 •• 

ES&H . 25FTE 0.25 t"il 

En"'r'OnnierUI Enfll'. 2S FTE 0.25 ea 
PCE . Q. 25 nE 0.2G e~ 

J,760.00 •• 

Cateulated ~sed on 15% of total 0 15 pCl 
construcbon cost 
(120.388+1.241 .203•528.125+5.891 .1S8-7 
8808541 

RcltfenteAE..COM e,1urrato to, t-ai,<111 1.00 v> 
Wastewater Trea!Tl'er.t ~tttn. dated 
1003/15 under Orta Field Cost, Acct ... 

9850 ea 
46 50 ea 

124 50 e.a 
289.50 1w 

197 00 ea 
93 00 •• 

249.00 •• 
539.00 t,, 

-

197 00 e-a 
93.00 .. 

249.00 ea 
539 00 1w 

197 oo ea 
83 00 e-a 

249.00 .. 
539.00 r. 

98 50 •• 
48 50 •• 

114 50 ea 

EMWMFIEMDF Leachate FFS Alternative 38 
Estimate Log Number: 20151112A_3B_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit M.llertal 

Hours Price 

I 
I 880.00 Ill/ea 88,97 /hr 470 00 ~I 8l6 

I 880 00 hr/ea 71 30 /hr 470 00 33AII 
1,880.00 ,,,.. 138.59 n• 1 4 70.00 65801 

1,880 00 hr/ea e 1.a2 1hr l 470 00 lB.167 

1,880 00 hrlea 4747 ~ , 470 00 n.3,1 

1,880.00 l'lr/n 7581 l>w 470.00 35.6)1 

1._880 00 hrft:a 120.72 n. 470 OU 58 130 
1.880 00 Mea 8916 , .. 470 00 •16.605 

0.54 , .. 

3 ,760.00 340,487 

3 ,760.00 340.487 

1.00 ht/Nt 180.10 /h 98 50 1/ 1A0 
I DO hrtea 5664 l>w 46 50 163-1 
I 00 hr/t'~ 120n n. 124 50 15Jl30 

0.53 , .. 

269.50 36.403 

1.00 hr/ea 180.10 /tt 197 00 35.d80 
100 hr/u 5664 /hr 93.00 5 289 
100 hr/ea 12012 /tt 249.00 30058 

0 53 /ht 

639.00 70 .807 

I 00 ht/ea 180 10 /hr 187 00 35 4f!Jl 
1...00 tv/t'a 5884 , .. 93.00 ; 26l! 
I 00 hr/~a 120.72 /hr 249 00 30059 

053 '"' 

639.00 70.807 

1.IXI hr/ta 18010 n. l 197.00 3!1480 
I 00 hriea 5664 /hr 83 00 !i~168 
1...00 fv/t'~ 120.72 , .. 249.00 3UOS9 

053 ,,. 

$39.00 70,807 

1 00 ho'ea 180 10 /h 98.50 1) {40 

1 00 hr/03 5884 /hr 48.50 1,834 
1 oo hriea 12072 /hr l 124 50 15.030! 

Total 

Material 

2 021 1 

2 022J 

2 ,022 

14'2 

142 

:-

2;J 
284 

.] ., 
?1"1 

284 

·l 

184 

284 

Unit E"-'IP 
Total Equip Unit Sub P rice Total Sim 

Price 

rl . 

.f=d . . 

- . -

- -

.:, 
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UnltODC 
Total ODC I Total 

Price Amount 

. 41,818 
3~11 
65,801 

38,,&7 

n,311 

35.631 

58/38 
48,805 

2022 

342,509 

342,609 

7.880.854 oo Jpa 1,181128 1,181,1]1! 

1,182,128 1.1sz.1gs 

1.182,128 1,182,128 

50,000 00 , •• 50,UOO ,o.ooo 

50,000 50.000 
50,000 50,000 

11,740 
1,634 

l:'i,Q~ 
147 

36,545 

- 35,489 
5,289 

30,059 
. 284 

71 .090 

35,480 
5 288 - 30.0SO 

28<1 

71 .090 

J!>.480 
_5,768 
30.0,~ 

284 

' 71.090 

1 /,740 
2834 

15030 
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01.01 .02 

-

-

-

UCOR 
URS I CH2M 
Oak Ridge LLC 

Activity Task Item Description 

WllC WAC Rev isi on 
Revis ion 

Of1S,,p1y OffteQ S 1..1~1p ltw1::,, fn".liO'l R ~ Mo::m ~ 1Y1011thtf 
Cost 
WAC RevJsion WAC Rt vision 
0400 Prtpa.rt Rtgulatory 

Ooc_~l!!!!!ts 

01.01.01 Capital Costs 

During Design Phase 

Capital Costs During 

Construction Phase (1 yr 
duration) 

0120 Perform Project Management 
During Construction Phase 

0 120 Perform Project Ma.nagt ment 
During Construction Phate n,.,,,., UCOR """"""'"n•IFYl6 Rev1 ~06) 

4 1L&b0f UCOR. Procuremenl (FY18 Rev1 8081 
5H.>bo, UCOR • Ptojec:r M~nagement (FY 16 Rev 1 

8061 
52l.llbcw UCOR. OJahtyA~u(anc~ (FY18 Rev I 

80Gl 
S5l.llbcw UCOR. Adm1rn5t~ Setv1tts {FYl S 

Rt>vl 806) 
58LJ>bot UCOR. Env1r0f'i~t1al Satety & Health 

(FYIG Rev! 8061 
RSISAOO 

! 
I 
I 

I 

SeniorE12QnH riScaentist iFY l6 R...,1 806) 
SATCHOS lsAT•Ch-·L"""3'FY18"""1sos1 I 
0/fSj)plv Off;ce Suppltes,. m,tn RS Mons monlh>( 

Co" 
0120 P erform Proje ct Management 
Ourlno Construction f>hast 
0120 Perform Project Management 

Ouri~_g Construction Phase I 
0220 Perform Construction Management 

During Construction Phase 

0220 Perform Construction Managem ent 
During Construction Phase 

- Can,m,l(:tion Mant1gemen1 

I 
0220 P erform Construction 
Management Ou ring Construction 

Phnt 
0220 Perform Construction 
Management During Construction 

Phase 
0230 Perform Operational Readiness 

and Startup 

0231 Procedurts and Trarnfng 
581.,.t,o, UCOR • Env,ronrr-,nutl S.Wety & Health 

(FY18 RCV1 B08l 
RS!SA08 SeniorEnnineerl'"'->Uend!'a(FY16 RP.VI 806\ 

Matenal AJowaince I 
0231 Procedures and Training I 

0232 Readiness and St:artuo 
IOC,alt Marrtenancc Skilled c,att\l\b11<t-rs (FY 18 

Revl 806) 
581.3~0< UCOR • Env1ronrrem:~1 S~etv & Meath 

(FY18 R<vl 806} 
RSISA08 SeriorEmin:eerlScientlst (FV16 Rev I 006i 

- Matenal AIOwance 
0232 Readiness and Sh1rtup 
0230 P erform Operational 
Readiness and Startup 

0240 Construct Treatment Plant at 

EM'MIF 
0240 Construct Treatment Plant at 

EM'MIF 

- Construct Treatrnenc Pb"' at EMV\MF 

Ex· 
Notes QTY UM 

hlblt 

I I 
?:M SO h, 

t r 

Pm"'" Snnint•r · 025FTE l 0?5 ea 
Procurfffitnt. 0.2S FTE 

t 
0 .25 • • 

Po,,ed M•naoor • 15 FTE 025 •• 

QA , 025HE 0 .25 ea 

Admn . 0 25 FTE 025 ea 

ES&H. 2; 025 ea 

En"1tonmenrtil Engr. lS FTE O 15 ,a 
IPCE .0,?5 FTE 025 •• I 

3,780 DO •• 

I I 

C,ltthted ~sedon 8% oflCQI 008 pee 
COll$1.tUC110f'l CO~t 
(120,368• 1.241,203•528, 125•5Jg1 ,158=7 
860 8541 I 

' 
I I 

t 0 50 •• 

2.00 ea 
t .00 IS 

4 00 {'J 

t 
O 10 ea 

?DO ea 
I 1.00 IS 

1 Reference EMYJMF/EMDF leachate 
1Fuslblllty Study On-Sitt Trutmtnt 

Estimate, log #201603248.0 dated 
4/8/16. I 

I 
'.Reference AECOM Mtirmte fortandfiR I 00 Is 

EMWMFIEMDF Leachate FFS Alternative 3B 
Estimate Log Number: 20151112A_3B_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Hours Price 

I I 
0 ;g , .. 

• 20.50 35,4031 
2,156.00 283,226 

5,916.00 623.713 

I 
1 8RO 00 hde• I 88.97 '"' 47nnn ·11.816 . 
1"880.00 hr/n l 7 1.30 ,,. 470.00 33,5 1 l 
1.88000 hrle• 13858 /t,, 47000 65.607 

1,880 00 h(/-l':t 8142 /fv 47000 '.38.281 

1,880 00 hr/ea 47 4 1 /Iv 470 00 72.311 

1.880.00 hdea 7581 /t,, 470 00 3;,631 

l 
, 880 00 hrtea I 1'07' /ht 470 00 g<,738 
1 soo.nn h,1e• I 99.16 /h, 47000 46,605 

OS.Ii te11 

3 ,760.00 340.487 

3 ,760.00 340,487 

8000 hrfea 7581 /hr 40 00 3,03? 

8000 hr/u 12072 /hr 160 00 19,3 15 
I 3,2!12.50 /IS 

J. 200.00 22.348 

12000 h(/Ca ; 2.03 '"' 48000 25.408 

120 00 hrle• 7581 /h, 1200 RIO 

12000 hr/ea 120 n lht ?4000 28,923 

; ,487 50 '" 
732.00 55.289 

932.00 77,637 

Total Unit Equip 
Total Equip UnltStmPrlce Total Stm 

Material Price 

147 

142 

I 1 .136 

3,158 

. 

?.cm 

2 022 
I 

2 ,022 

3.'.293 

3,293 

0.488 
5,488 

8 ,780 
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UritODC 
TotalODC I Total 

Price Amount 

. 147 

35,545 

284,362 

1,232,128 1,858,999 

. ~,.a,a 
33,;11 
66.607 

38,287 

22,311 

35,631 

56,738 
46,605 

?,027 

342,509 

342,509 

. 7,890.854 00 /pc, 630,468 S30,A68 

630,468 630,468 

630,468 630,468 

3.03? 

" 
t~J._15 
3,293 

25,640 

25.406 

" 
810 

20,9.73 
6.488 

60,778 

86,4'17 

5 991 158 oo ns S 991 158 5.981158 
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UCOR 
'UR I CH2M 
Oak Ridge LLC 

Activity Task Item Description 

02<0 1con~tru¢t Tn:,o.trnont Plant ot 
EMWMF 

-- r on<INCt T,•attrer,t Plant at EMW.OF 

0240 Construct Treatment Plant at 
EMWMF 

10240 Construct Treatment Plant at 
EMWMF 

0~01 
! Construct Tanker loading Stations 
at EMWMF plus Pun:hase 
Additional Ta 

0261 Tconstruct New Loadi ng Stations 

Rem,"' Ex""no l oa"°"g 
- lnsl*I NewFooanf'iFoundauon for Acceu 

PIOtfom, 

- Procure Loa1na Arm & Access Platform 
,_. Mod~y ExtSbng Loading Arm Support 

- I nstall Access Platform 
lnrtall LoadJn.gArm 

I -- p-.. ...... 1 Ele~)I, l~~abM Atowant:11: 

I - Preoare Subaract1 for Unloadma Slab 

-- &cav-31t> & Form Slab, AC.Ct'SS Ptalform, & 
Sumo 

-- PJace & T,e Reba.. Wcltersstop,SetAnchOf 
Balls Etc 

- Pia.ct & i:inish (-encrctc 

-- R~d< Forms & 8~11 to F,n,shed G,ac:ie 

-- Pt0cutc Acee~ Ptattosm 

- lnst.1111\ccess Platform 

-- Install LoadinaArm 

-- Matl's/Ulbor for ONT's to Tanker Tran'Stcr 

- -- AncmifY Equip 

-- Re~ EXiSlln9 Tr.3"15/tr Pump 

-·· l ntt311 New250GPM Pumn 

0261 Construct New Loading 
!Stations 

0262 ( urchase New Tankers 

- Purchase Wate, Tanke, Tn11le1s 

10262 Purchase New Tankers 

0263 Subcontract Overhead and Profit 

-- Subcontract Overhtad and Profi1 

0263 Subcontract Overhead and 

Profit 
0260 Construct Tanker Loading 

Stations at EMWMF plus Purchase 

Addltlonal Ta 
0270 Construct Tanker Unloading 

Stations at LGWO (or OF200) 
0270 Construct Tanker Unloading 

Stations at LGWO !or OF200l 
SPTSA03 Seni0tRPT (FYIB Revl 906) 
Field E.ng, F 1ttd Eng1t.etr, M a,omum, R.S Mtans 

01 co....u.Ji.ut..s Bare Cost 
ProJ Mg, 01 Pl'OJCct Manager. M~rl'lutn, R.S Me:;ins: 

Cost\M::Jrics Bare Cost 
Supt<l01 Supctantendent. Maxirrum., R.$. Meanas 

Co:,:\11.bt'ks Bare Cosi 
rre13. 10 I TFE· S1111ghl F,.rre Tn-A>lle Ou"'!> TNCI<, 

Renufated· Fu-.1.""' 
TFE I 4.3.1 ITFE Star,ghl r .. ,.,,. Tr>Axlt Oufl'I) T,uck, 

Non.RegulMe(f. Incl Al Maintenance. 1. 10 
T,kS 

TF6 1 6 1 3 ITFE· Tniek ()peroior. Foll)' Tf31ned t 
Cen,fotd 

TFE1 7.7 0 T!="E Ctean !="Ill H.w1, lneludes Materi31. 

-- jSelectNe dend.bOn, re1ain1ng wats. 
conerotu ~ 111ang watl. 1 o· high, 1nc1Udes 

lre{nforcinn 

-- ;cast.in pta~ rc-tain,ng waflas, n.!ll'llorceu 
conere1e O'lnlile'vf:r. 33 degree $lope 

Jembankment. 10' h"Jh, inctude'S 
excavanon bacWII & re!nforrll\n 

Ex-
Notes QTY UM 

hiblt 

jWa$«.watc-, Tfeatr·rerc ~)'$tcm, d..tod 1.lJO i. 
1G'23/t5 E$limate le:$$ M:IOitionat storane 
w.,s c.alculated at ts.OOS,000. Removt> 
Prelininary :,net F,nal ~ n 3n(f 
llt'atab,•1y Swdyw\fl.c-h are o" covered 
elseoM,ere for a rut.dong total of 5 ~9 1 1S8 

r,orn i:FS leam 1.00 Is 
from FFSTum 1 00 Is 

t,om FFS Team I J)(l IS 
-1 frorn FF"$ Team I .DO 1' 
ifrom FFS Team 1 00 Ir. 

l fromFFS Team I 00 Is 
lfrom FFS T11a,m 1.00 I 
rromf'fSTt1m I .DO IS 

I trom FFS Team 1.00 Is. 
I 
homFFS Team 1.00 IS 

from FF$ T~am 1.00 I< 
from FFS Team 1 00 Is 

~:~;: ::: ;::: 1 00 Is 
1 00 Is 

i fmm FFS Team 1.00 Is 
from FF$ Team I .DO I; 

Jtrom FFS Te~m 
-~ 

100 1$ 
! from FFS Te:tm 1 00 1$ 

700 i,a 

Subcon111ctor Olerhead and Profit at, 25% 025 Is 

Oversinht Ourinn e<av.anon 1 00 ft3 

1 $,tety & 1 Field Eng, 1800 wk 

900 wk 

9.DO wk 

lAuume soir&.conaete goesro EMWMF 2,000.lJO nr 

10 ln,K.'k$ tor 5WCCk$ 200.lJO d>y 

2,00000 hr 

3,300#/CY B>nk (2500 CY' 3.3001/CY)/ ~1.125..00 ton 

r2,0001Ton • 
310 00 W 

325.00 II 

I 

I 

I 

I 

I 

I 

EMWMFIEMDF Leachate FFS Alternative 38 
Estimate Log Number: 20151112A_3B_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Materlal 

Hours Price 

. 

. . 

. 

. 

. . 

. 

200 00 Iv/e a A369 /ht 20000 n.r:ia 

~ 

Total Unit E(J.llp 
Total Equip Unit SIA> Price 

Material Price 

2 000 00 1k 
15.000 00 /ls 

BS 000 00 /Is 
8,000.00 11s 
8,000 00 /Is 
300000 /ls 

10 500 00 /k 

8.500 00 /IS 
9,500 00 11s 

11.500 00 11s 

8.000 00 ,,. 
2000 00 /Is 

BS 000 00 /Is 
900000 /Is 
300000 /ls 

25.000 00 11s 

1.500 00 ,,. 
800000 11s 

. 

•22500 00 11s 

, ., 75 00 1w. 

2,800 00 '""' 

2.400 00 ,.,.. 

8.S5 1hr 

474 71 /d~ 

408• 1hr 

9.31 /ton 

l84 49 If 

333 80 /I 
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Total SIA> 
UntODC 

TotalODC I Total 
Price Amount 

5,991.158.00 ~· 5.991 .158 ,.991.158 

~ 
6,991 ,168 6,991 ,168 

6,991,168 6,991,168 

2,000 ! ! 2,000 
15.000 15,000 

&;,Q.00: . 66~(l0 

I 8,000 8,000 
. a.ooo 9.000 

3 000 I 3,000 
10.soo l 10,S~ 
6.500 I ti.~oo 
9.500~ 9.500 

·:::y 11.~oo 

8.000 
?.Q!)O • 2.000 

65.000 • 85,000 

~·~~~:, : ' 9,000 
3000 .... ~ 25.000 

I .GOO .. 1..$00 
8,000 • l!.OQQ 

262.600 262.600 

,. 90.000 00 , • • I 160.000 ·~~ .. ~~ 

~ ; 160.000 160.000 
' 

105,625 105625 
f 06.6261 106.626 

368,126 160,000 628,126 

" 

§3 
9.7l8 

211.aso • 18.350 

n,.:oo - 23 400 

21.BOO • :n.soo 

13,1001 • 1 13.100 

94,g.;2 ' 84 942 

81.680 a,.seo 

3<1.279 . 34.279 

88.1A? 88.1~1 

HJ8,4S!, I 1oe.-1tiS 

I 
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UCOR 
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Oak Ridge LLC 

Activity Task Item Description 

0270 Construc:t Tanker Unloading 
Stations at LGWO lor OF200} 

-- Exeav-.dng, trench or conhnoous fooung, 
den-se h.:mf tlay. 3/4 CY excavator. 6' to 
IO' deep. e>ecludes S.heetmo or dewatennn 

-- Pipe. 5':i,nlessst.Licl, threaded. '2" 
diameter. sche:Cl.Jle' 40. type 304. l°'lt.Jde$ 
coupling~ and h:anget'S 10' OC 

-- Srrvi;turJI c.oncrere, 1"1 pl~. slab on grade 
(3S00p&),6' 1hoek, ineludtlfo.m,(4 
use$). Grade 80 re bat. Contlete (Portland 
ce:mentTwe l l, and oltic 

-- SlrUC1ura1 eoncrtli:. 1tud-.cned r:dgi.: 101 
sbb on or-.'de (3500 psa). deJ)!h is added tCI 
1nd90uiedmono1tth1calyw.lhslab, 12· 
~clex 11' deto. 1.1nre1nfo 

-- Sump ano ;upe AJowante 

-- Pipe. stainles.s ste~t. thread~d. 4• 
diameter, schedule 40, type 304. includes 
coupf1n9s. .lnd ht1"9.trs 10' OC 

-- Asph3!nc concrete- p3V'l'lg, parking lots&. 
om~. e· stone base. 4' bi'lt:fer courn. 
4°1nor1,nn no ..,....,.a• haullng Included 

-- Unidentified UQgradesAHowance 

-- St'\""dng. ,~ch.lnical seedng vn~ss seec.t, 
4 5 lbtDPtM SF ,handouth lr>reacler 

- Se:edfng. mechanical ai,ptv flniber, 35 lbs 
rnerM S.f . hMdou~SMtadet 

- Moblitatlon & Tt1ihlnn 

- Oem:ib1k1.ic.on 
0270 Construct Tanker Unloading 

Stations ot LGWO lor OF2001 
0271 Subcontract Ovtrhnd and Profit 

··- SUb&ontrac.t Overhead ano Profit 
0271 Subcontrac:t Overhead and 
Prom 
0270 Construct Tanker Unloading 
Stations at LGWO (or OF200) 

0280 Perform Soll Remedladon at LGWO 
0280 Ptrform Soll RemeGiadon at LGWO 

13Ctaft 8ulfd1ng Tl"ides Sklil&d Cr1dt (FY18 Rtv1 
'BOOl 

13Ctaf1 81.11cllng Trades Skilled Craft (FY 16 Revl 
BOO) 

13L•bor 8uiding Tr.)(fes Cral't Laborers (FY16 
Rovl 808) 

Slt.abor UCOR . P<oj&ct Managerr-?nt (FY16 Revl 
806) 

58Lab0f UCOR ~ Envlronmen!al Salety & Hea:lth 
IFY16 Revl 8061 

RSISA06 Staff Eng1nee<1Soent1s:t (FY 16 Revl 806} 
SPTSA03 $ffl0<RPT IFY16Revl B06l 
-- SR.go bv Be<a GPC 

-- TH 190 br Alpha 

-- Pl.I ISO hv .Aloha 
El<t1>12.S.Op E)(C8';'acor. 2..SCY, Operaang Rate fO( 

n Rtnta1 
~2S.W< Excav3!or. 2 5 CY. Rent31. Weel<!y R"'e 

AVGIA8089 $Wil4S.l311n470: TClP M•«..Y w> Sohd 
or Serrisoid Waste (Manual Cold-Vapor 
T«hn1ouel $OLIO'"''= 

AVGl.A8099 SW34S.S082 Potychlorin.1ted Blphenvls 
(PCBs) by Gas ChrOma<ogtaphy SOLID 30 
Dav 

AVGLAB101 S1'\846-S260 Volatile Organic 
Con,,ounds.by Gas 
Chromatog,11phy,M iu Sptaromev,+ 

(OC/M$) SOLID 30 Day 
AVGl.A8 102 SWl4&•mo Senwol•!le °'Jl•noc: 

Cor'rC)ounctsby Gas 
Chromarl)\pphylMas.s Spearorneuy 
(OCIMSJ $<'.l.lD 30 Day 

AVGl.A8 117 GAMMA SPECTROSCOPY Ga<rma 
S"""'MSCOl)V SOLID 30 n-

AVGLA9118 GROS$ A/8 GFPC- Gross Alphal!M• by 
GFPC SOUD 30 Oa• 

AVGlA8125 TC.99 8Y BETA LSC Tochw,um.99 by 
Bet> llQuid Sonlillaoon Counting SOUD 
300.v 

Ex-
Noles QTY UM 

hlbll 

Addltion3I e"X"cav,ti'on n0t induded JMOOOO boy 
demohtion aod 1eta11·Hng wal 

Re10t;:it~ PIP<" 180.00 " 

T.,,.er !,pill c:ont.;11nrren1 slab 3000 r:y 

u~o pocc to, cu,b 60.DO " 

1 00 LS 
Unto3dtng pipe header 110.00 W 

A5ph¥l~3fr S.000 00 sf 

I I 00 Is 
7 50 rn1( 

750 mtl 

1 00 Is 

t 1.00 IS 

1 

Subcontractor OVemead and Profit l'l'D 2544 025 Is 

Foreman • S days 1 00 ea 

Exavater Operator. 5 cJ:ays. I .DO ea 

SpotrerforTruCks 1 00 •• 

Allowfor 5 days 1.00 ~a 

Allow tor .Sd;,ys 1 00 ea 

Collea Samples 300 •• 
Allow for Sdavs 1.00 •• 
Allow for 1 cerdavtor5davs S.00 ea 
Allow tor 1 ptf d-.y for 5 days 500 •• 
Allowfor 1 r1~rdN1tforSd~s SM e3 
Allow tor 5 a sys 50.00 hr 

Allow for 5(f~S · A$$Vt'Oe 50 CY/hr& 200 wk 
2500CYTOl81 
Allow tor 1 perdayfor5days 5.00 e-a 

Alb)w for 1 pPrdayforSdlilY$ 500 .. 

Allow tor 1 p,r day tor S d,vs S.00 ea 

Allow for 1 pP.rdt,yforScfays 500 ea 

AUow tor 1 perdaytor5d3YS 500 ea 

AllowlOr 1 ptrda-,,fo,Sd8'(S 5.00 .. 

Allow to, 1 pc, day ror 5 day~ I 5.00 e:a 

EMWMFIEMDF Leachate FFS Alternative 3B 
Estimate Log Number: 20151112A_3B_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Hours Price 

,_ 

-

I 
' I 
I 

200.00 8 ,738 

t 
I 
1 200.00 8 ,738 1 

SO 00 tw/U 38 12 "· so 00 I .SOIi 

~00 .,, .. 3812 /IV 5000 I 90ii 

50 00 .. , •• 2812 /tw 50 00 1.406 

SO 00 IY/e3 13859 /IV 50.00 6.980 

SO 00 hr/ea 7581 lllt 50 00 3,791 

60 00 .. , •• 84.83 /IV 150 00 12 12) 

60 00 "''·· 
43 69 /tw 50J)O 1,195 

I-

I 
. . 

Total Unit Equip 
Material Price 

I 
100 21 111, 

3.764 89 lw< 

Total Equip Unit Sub Price 

t::: • 8834 /b 

152 70 Icy 

8.75 '" 

·1 1,soo oo ,LS 
173 80 /W 

420 '" 

r MO.DJ!I!..!!!...._ 
2080 /"1$1 

15.3 1 /ms/ 

" :1 1100000 11$ 
5,000 00 /1S ' 

~ 
892962 00 /1S .. 

114 45 , •• 
111 5 1 tea 
11 1,.51 /e3 

~.014 

7.530 

23.87 , •• 

,I 
·1 

8193 , •• 

108 35 , •• 

10:i 87 te:, 

7840 tea .. 
·J 48.70 tea 

9800 ,e~ 

Total Sub 

l 59,700 

12.301 

·1.581 

51S 

1,:,110 
19,1\8 

25,200 

150.000 
l56 

115 

1iooo 
5,11()0 

984,224 

?48J.41 
248.24 1 

1.232.464 

sn 
S)8 
558 

12Q 

410 

542 

!U9 

39? 

144 

4SD 
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Unlt0DC 
Total ODC I Total 

Price Amount 

759,700 

11.301 

,1,581 

S25 

- ,,soo 
18.1 18 

25.200 

150 09!) 
15$ 

115 

1'.()00 
5.000 

992,962 

2,1~41 
248.:!<U 

1,241.202 

1.906 

1906 

t.•06 

. 6.880 

3.791 

12/2:> 
2,185 
sn 
S!i8 
558 

$0 14 

7.530 

. 120 

. 410 

S-42 

919 

382 

144 

480 
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01.01.05 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Deserlpdon 

0280 Perform Soll Remediation at LGVt'O 
AVGLA8128 tJ tSO SY' ALPHA· Isotopic- U,anium by 

Aklha Snec;rrou:.onv SOLID 30 n:.v 
TFE I 3 LO TFE. SltatgN Frame Tr>Mt Ourrp Truck, 

Re9!!l'1led. Fue!loo. 
TFE I 431 TFE. Stw1Qtit Frain.-Tr,-Axle 0ufl'9 Truett, 

Non.Reoui:.ted. Ind All Maintenance. 1. 10 
Trl<s 

TFE I 8.13 TFE Truck Cipc~tor-, Fu1..--r,ainc<1 & 
Certified 

TFEI 110 TFE· Oe~,n Fill Haut Includes M.sren~I. 

- Sttdlr'1g, mechanical uedlng gra-s, ietd, 
4 5 lbs per M .s F., haM pust, spreader 

- Seedino. ~nir;,:11.;lpply tertiNzer. 35 lbs 
lnerM S~n!P.Uffl~ader 
MObih2at10f'l & Tr'ainlM 

- Otr'OObllzallon 

0280 Perform Soll Remediation at 
LGWO 

0281 Subcontract Overhead and Profrt 
- swcon~ct Ov~rhe~d and Profit 

0281 Subcontract Owerhe.ad and 
Prom 
0280 P erform Soll Remediation at 

LGWO 

01.01.02 Capital Costs 

Du-ing Construction Phase 
1<1 vr duration) 

O&M Costs During EMDF 
Operations and Closure (30 

lvrs duration) 
0510 Perform Project Management 

During EMDF Ooeratlons 

0610 Perform Project Management 
During EMOF Operations 

an.10or UCOR . Enmneecmo !FY16 Rev I B!}JI) 
41Labor UCOR- l'nlcuremontrFYl6 R..,I 8061 
Sil.Abo, UCOR. Prqieo Manaoemenc (FY 16 Rev I 

.806) 
521.>bor UCOR .. OJ»ty Assur.tnce (FY16 Rev1 

8061 
S5ut>or VCOA: • Adrrwt$CMW Service$ (FY16 

R<Yl 806) 
581.>bor UCOR • Envlf'Ol'ln~,tal Saf~ty & Htalth 

l<FY 1• Revl 8M' 
RSISA0.8__ Smor E..!!Qt!!!t/Sciencst ,r:vus Rev1 SOIS) 
SATCH03 SA Ttthnica!. Ltvet 3 lFY18 Rev1 908) 
OffSj)p>J O(f,c,e Suwhes. frorn R.S Me-ans monlhty 

'"·-
0510 Perform Projed Management 

Ourlng_fil,!_DF Ooeratlons 
0610 P erform ProJec.t Management 
Durinij EMOF Operations 

0520 operate onslte Treatment Plant 
During EMOF Ooerations 

0520 Operate Onsite Treatment Ptent 

1ocroli 
During EMOF operation, 
Mai'lten;,nc~ Skiltd Cr.aft \Nort<ers (FYt6 
Revl 806> 

IOCratt M-a1numance SMled Cr'8ft W>rkers: (fYt8 

t"I 806) 
58UIOO< UCOR • ErNl<Ulrne,.,1 Safety & Htaltll 

i<FY l&Rev18!lffi 
RSISAl!.8_ ~or Eng1nterlSClencst (FY16 Rev1 BOG) 
PPEOMOd PPE level O Modl..d 

0520 Oper.ate Onsltt Tru.tmtnt 

Plant During EMDF Operations 
0520 Operate Onsite Treatm ent 

Plant Ourina EMOF Ooeratlons 

0530 Purchase GAC and/or Treatment 
R.ulnc 

05:,0 Purchase GAC and/orTreabnent 
Ruins 

1A nnu8' M;ueri81 Alowanr.e 

Ex-
Notes ~TY UM 

hlblt 

Allowfor 1 perdoyfor5days 5 00 ea 

Auurne contammattd soct oou to I SO.DO tu 

EMY\IAF 
A.flow for 6 days I 5 00 day 

AJlow lor S d'<tft. S.O 00 hr 

3.300,/CY 801* ('500 CY' 3.300#/CY)/ 4,125 00 ton 
2.000/Ton: 

I 00 "'11 

I 00 rn,I 

I 00 Is 
I 00 Is 

Subeorlt,;,ictor OwrhO~danCI P,c,1,1@2S% 0.2S 1• 

Pro1~N.er O 13 ea 
Procurement 0 OS ea 
PtoieCI Manag.er 0 25 ,,. 

0A 0 13 ea 

Admn 0.13 ca 

ES&H 0 13 •• 

Envlrcnrnen1a1 Engr 025 ea 
PCE o 13 ea 

68,210 00 •• 

30 ytars at 2080 hours p.er ytar = 62400 200 •• 
hour.s 

O 1'2 ea 

O 08 i:a 

0 08 •• 
138,178 00 hf 

I 

-
-iPlf!r R McOnntilf!I!. $88 oon.1. ...... r 30 00 vr 

EMWMFIEMDF Leachate FFS Alternative 3B 
Estimate Log Number: 20151112A_3B_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Hours Price 

.I 

A50.00 30,897 

.1 

I 
A50.00 30,887 

5,342.00 457,758 

56 40000 tvl•• 8897 /hr 7050 00 6?7~ 
56.400.00 hrlea 7 130 /hr 2,820.00 201.086 . 
ss . .aoo oo hr/ea 139 5g /ht 14,100 00 l}l69,71 9 

56.40000 tvl .. 81.42 /hr 7,050.00 $14,011 

58,400 00 1u, •• 4747 /h( 1,050 00 3:3:4.JJtfd 

58,400 00 twl<• 15.81 /hr l,OSO 00 534,.:s.1 

5_6 400 00 rw1ea 120.12 /hr 14 100.00 1702.152 
56,400.00 l'lr/l!'a 99 1s ,rw 7 050 00 699 Ol8 

o.~4 1~ 

I 661270.00 6,640.889 

66,270.00 6 .640.889 1 

62 .400.00 tvl .. 52.93 /hr t,4,800 00 6,605,61,4 

82,400 00 h>'lea 52.93 /hr 7,498.00 3S6.:J40 

62,400 oo n,/ea 75.81 /hr 3,744.00 283.833 

62 400.00 l'lr/H 1201J /hr 374400 4518~ 
• so ,rw 

139,776.00 7 .737 812 

139,776.00 7 ,737.812 

1 
I 193 lto OD 1v, 

Total Unit Equip 
Total Equip 

Materlal Price 

-

12.543 

12,543 

10,802 12,543 

-
3M:lll 

35,638 

36,638 

-

-
828.9o/ 

'""'d 628.957 

5 i~4..AOO • 

Unit Stm Price Total Sim 

100.40 /ea 502 

8.5S tt• 328 

414 II /d"J 1.374 

40.84 /hr' 104'2 

831 /Ion 34,?79 

20 80 /msf 21 

1531 /rr,,I 15 

6,000 oo /Is 6.000 
2

1
600 00 /IS 2 50~ 

52,863 

98,294 00 /1$ 124,0/4 

24,074 

76,927 

1,677,516 

-

-

' 
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UnitODC 
TotalODC I Total 

Price Amount 

50? 

328 

2.314 

2.842 

l4.278 

21 

15 

6.000 

2500 
96.29• 

J4.0/4 

24,074 

I 
120.367 

I 6,781,626 8,940,246 

6?7?38 
201,0_8! 

1,968.'119 

574.011 

- 334,864 

534 461 

1,102 152 
899.078 
35)!38 

6 ,676.527 

6.676,627 

0.605.66'1 

396.340 

283.933 

4519/ij 
I 628.9$1 

8.366.769 

8 ,386.789 

S 794000 
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WBS 

01.01.07 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Descr1ptlon 

0630 Purchue GAC and/or Treatment 
Resins 

- ·· Annual Ma1crial Allowance 

I OG30 Purch ase GAC 1nd/or 
Trtatment Re,in~ 
0630 Pur chase GAC and/or 
Treatment Resins 

0640 Fr•lnht on Mattrlals 
0640 Freight on Materials 

I 
.... f retgt'V on Matenail& 

0540 Frtl aht on Maltrlals 

0560 f 
0640 Frei ght on Materials 

SamplelTest Leach at, During 

I 
EMDF Optratlons 

0660 Sam plefT t$t L.eacha.te During 
EMDF Ooerations 

-·· A1,llutll A11aly1JCal Co$t\t 

0560 Sample/Test Leachate Curing 
EMOF Ooerations 
0660 Sampl e/Test Leachate Durin g 
EMDF Operations 

0570 Truck Lea,chate Plus Contact Water 
During EMDF Optratlons 

0570 Truck Leachate Plus Contact Water 
During EMDF Operations 

- ·· l~Chak an(f Conti ct W.11.:,, 
Transportanon Cost 

0670 Truck Leachate Plus Contact 
!water Ourina EMOF OoeraUons 

0570 Truek Leaehat• Plus Contact 
Water Ouring EMOF Operation$ 

01.01.05 O&M Costs During 

EMDF Operations and 
Closure (30 yrs duration) 

I 
O&M Costs During 

Post-Closure EMDF (30 y rs 
duration) 

0610 Perform Project Management 
During EMDF Post-Closure 

0610 Perform Project Management 
During EMDF Post-Closur• 

I J2Labor UCOR- Engineering (fYl6 Rev I 006) 
41 l..abor UCOR . ProcurementlFY16 Revl ROG\ 
S1Ulbor UCOR • PrOJC'd Mar1;.,gc-1'ref1l ('FY16 R~1 

8061 
52uibcr UCOR- OJahtyAswr.inc::" (fY16 Rcv1 

806/ 
551 abor UCOR ~ Adm1nr$tr,1tive Se1V1Cer. (FY18 

Rcvl S06) 
SOLabor UCOR . UMronrreut&I Safely & I lea:llh 

IIFY16 Rev I 6061 

I 
l';/SlS.0.00 Semo, l::ng11,ee11Scref1bst (I Y16 l~evl 006) 
SATCH03 SA Ter,hnic.~ l..evP.I 3(FYIG Rev l 806) 
OffSppty, Office Supplies. from R.S. Means monthly 

Cot.I. 
0610 Perform Project Manag ement 
During EMDF Post-Closure 

0610 Perform Project Management 
Dunno EMDF Post-Closurt 

Ex, 
Notes QTY UM 

hiblt 

I I 
.ilowancc for GAC treatment technology. 30.00 yr 
Por R.iy arn1 Stuplu.:n Hahn ni:.w 
lechnDIO!JY i$ Ion Exchange ,i:,n(I ml'lteri:'11 
alowance foe Ion ExchMige is 

I 
;,pµ1oxir(1atoly lw1ce thti nci.:U.:d allo~·,am::c 
for GAC. ther~ re USP. 2 x $88.000fy,tar or 
i t7 G Qtv1"-ar fnr n'WP.ir;1I~\ tnlu~ t;:ix\ 

I 
I I 

ReferP,nce AEOOM estimate fnr LanQfil 0 08 pr.I I 
~Sl(ffitel T,eat(l'l.'fl! ~)"llC•fl'l, d .. C'd 

10/23115. ACCT OO 

I I 

vc1 f.f!Sp ,u,oct tc.a,n(plu:; 10% lor 30.00 yr 
addttional an;:itfds fo1 receJ,.;ng $ite ~ 
212,517x1 .1=233,769) 

8~,;;c,don FY1S ;.,tluallnm,:;porr.::ition co~ts 30.00 yr 
(reference ROS 290) adiusted to rermve 
elem?nrs not .'t$5.0C:iated vm:h 
troospo,tot,on cost·<>. -adJUSlCd up lo cove·, 
ptojected increases in nurrter of truck 
loads 

I I I 

Project En9.ineer I 0.05 ea 
Proo.irement o 03 e,1 
t'r'OJCC1 Mana~r 0.10 ~.:, 

0A OJ)5 1:a I 
Adnin 0 OS P.a I 
cS&i< 0.05 •• 

ErMrot'1tt"E:nl&l f 11g1 0.10 e& 

I PCE O OS P.a 
20,790.00 ca 

I 

I 

EMWMFIEMDF Leachate FFS Alternative 3B 
Estimate Log Number: 20151112A_3B_O 

Labor Hours Lal>orRate 
Total Labor 

Total Labor 
Unit Material 

Houn1 Price 

193.160.00 /yr 

I 

206,046.00 14,378,701 

I 

56,400.00 ht/ea as.s, /hr I 2,020.00 250,095 
00 400 00 hr/ea 71 30 1hr 14 10 00 __t®.f,33 
55,400.00 ht/oa 139.59 /hr 5,840.00 181,188 

56.400.UO tv/ea 8 1.42 ltlr' 2.82U.OO 22'J,604 

56.400 00 hr/ea '17 47 /hr 2.810 00 t 3:;t,86S 

51!,400.00 ... , •• 7~.01 /hi 2,020.UO 2tV114 

!18,400.00 ... , • • no.n /hr 5,640.00 680,lltl l 
56,400 00 hr/ea 99 10 /hr 2,870 00 27ij,f;3 1 

O,!:i4 lea 

26,790.00 2 ,676,462 

26,790.00 2,676.462 

Total Unit Equip 
Material Pr1ce 

~.794,800 

---
6.794.800 

6,794.800 

- -

6,459,395 

-

J4,407 

14.407 

14,407 

Total Equip Unit 81.m Price Total 81.m 

I 

-
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UnitODC 
Total ODC I Total 

Pr1ce Amount 

[J 5,794,800 

p 6.794.800 

6,794,800 

s .1&1.aoo oo 1pa 403,584 463.:.i84 

463"~4 463,584 

[J 463,684 463,684 

• 233,789.00 ty, r.u1~.u,u 1,01~.uru 

7.013.070 7.013.070 

7,013,070 7,013,070 

' 

1.5U0,000.0U ty, 4b,UUO,OUU 45,000,000 

46,000.000 45,000,000 

45,000,000 45,000,000 

52,476,654 73,314,750 

250,095 
10~,:}!1 
/8/,288 

11!1,1$04 

13:1,811:i 

213,I~ 

-, 600,061 
27fl,G31 

·1 
14,4(17 

-
2 ,690 .869 

2,690,869 
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WBS 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Description 

0620 Operate On site Treatment Plant 
During Post-Closure EMDF 

0620 Operate On site Treatment Plant 

During Post-Closure EMOF 
10Craft Maintenance Skilled Craft VVorkers (FY1 6 

Rev l 8 061 

58Labor UCOR - Environrrentat Safety & Health 
I (FY 16 Rev1 8 06) 

RS1SA09 Senior S taff Engineer/Scientist (FY 1 6 

Rev1 8061 

SPTSA03 Senior RPT (FY 16 Rev1 806) 

---- Material Allowance 

0620 Operate On site Treatment 

Plant During Post-Closure EMDF 
0620 Operat e On s it e Treatment 

Plan t During Pos t-Closure EMDF 

0630 Sam p teffest L eachat e During 

Post-Closure EM OF 
0630 Sample!Test Leachate During 

Post~losure EMDF 
---- Samolina/Anatvtical 

0630 Sample!Test Leachate During 
Post~losure EM OF 

0630 Sample!Tes t L eachate Durin g 

Post-Closure EMDF 

0640 Truck EMDF Leachate Durin g 
Post~losu re EM OF 

0640 Truck EMDF Leachate During 

Post-Closure EM OF 
10Craft Maintenance Skilled Craft VVorkers (FY1 6 

Rev1 8061 

G FET rk T rctr GFE Truck Tractor (Seni), 6X4 , 400HP, 
Oper Cost 

GFEWrT rlr GFE Water Trailer 5K Gallons. Oper Cost 

0640 Truck EMDF Leachate During 
Post~losure EM DF 

0640 Truck EMDF L eachat e D ur ing 

Post-Closure EM OF 

01.01 .07 O&M Costs During 
Post-Closure EMDF (30 yrs 
duration) 

Ex-
Notes QTY UM 

hlblt 

1 day once a month f or 30 years 2 .00 ea 

1 day once a month f or 30 years 0 .50 ea 

1 day once a month f or 30 years 2 .00 ea 

1 dav once a month for 30 vears 0 .50 ea 
30 .00 v r 

From FFS t eam 30 00 v r 

1 day once a month f or 30 years. 2 2 .00 ea 
I Personnel drivers 

Assume 2 tractors@ 1 day/month for 30 7,200.00 hr 
years = 10 hrs X 12 months X 30 y rs X 2 

ea = 7 ,200 hrs 

2 trailers 7,200 00 hr 

EMWMFIEMDF Leachate FFS Alternative 38 
Estimate Log Number: 20151112A_3B_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Hours Price 

3 ,600.00 hr/ea 52.93 /hr 7,200.00 381 ,096 

3 ,600.00 hr/ea 75.81 /h r 1,800 .00 136 ,458 

3,600.00 hr/ea 108.1 1 /hr 7,200.00 778 ,392 

3 600.00 hr/ea 43.69 /hr 1 800.00 78 642 
3,292 50 /yr 

18,000.00 1,374,588 

18,000.00 1,374,588 

3 ,600.00 hr/ea 52.93 1hr 7,200.00 381,096 

7,200.00 381,096 

7,200.00 381,096 

51 ,990.00 4,432,146 

Total 
Material 

98,775 

98,775 

98,775 

113,182 

Unlt E<,.1lp 
Total Equip Unit Sub Price Total Sub 

Price 

51.05 1hr 367,560 

7.00 Jhr 50 400 

417,960 

417,960 

417,960 
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Unlt ODC 
TotalODC 

Total 
Price Amount 

381,096 

136,458 

-
778,392 

7~642 
98,775 -

1,473,363 

-
1,473,363 

-

-

36 596 00 lvr 1~ 1-.m_7_sl0 

1,097,880 1,097,880 

1,097,880 1,097,880 

-
381,096 

367,560 

5(),400 

799,056 

799,066 

1,097,880 6,061,168 
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UCOR 
URS I CH2M 
Oak Ridge LLC 

Desi:riP.lion 
Labor 

Material 

Equipment 

Subcontract 

Other 

Total 

Amol!ni 
19,892,318 

6,586,537 

430,503 

1,677,516 

61,588,288 

90,175,163 

EMWMFIEMDF Leachate FFS Alternative 38 
Estimate Log Number: 20151112A_3B_O 

Estimate Totals 

Totals HO!lrs Rate Cost Bo1_sis CQst P!!r Un~ 

269,294 hrs 

14,530 hrs 

90,175,163 

90,175,163 

Percent of Tot.al 
22.06% 

7.30% 

0.48% 

1.86% 

68.30% 

100.00 100.00% 
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Objective/Scope: 

Method of Accomplishment: 

URS|CH2M Oak Ridge LLC (UCOR) provides project management during design of a new Treatment Plant 
at the Environmental Management Waste Management Facility (EMWMF) and the pipeline from 
EMWMF to OF200, preparation of required regulatory documents, project and construction 
management/oversight during facility, pipeline, and additional storage capacity construction, facility 
operational readiness and startup, oversight and operations of the facility and pipeline for thirty years, 
as well as oversight and operations during post-closure, also for thirty years.  Subcontractors will 
perform the actual design of the treatment facility and pipeline, conduct necessary treatability studies 
and perform the actual construction of the facilities. Subcontract labs were also assumed to provide the 
analytical service of samples taken during operations and post-closure. 

Estimate Type and Approach: 

This feasibility estimate is based upon similar work proposed in the past and work experience.  The 
estimate was developed using a combination of bottoms-up approach, parametric data from similar 
projects, actual costs of similar work, and estimator and team experience with similar projects and 
existing operations. 

Key Financial Data: 

1. The estimate was prepared in the second quarter of fiscal year (FY)2016.
2. Any actual costs of work or similar work were provided by the project team.
3. General and Administrative costs and fee are not included in this estimate.
4. All UCOR and Staff Augmentation rates are fully burdened, including fringes.  Staff

Augmentation rates include overhead and profit.
5. A sales tax of 9.75% has been included on all material.
6. All prices are in FY2016 dollars and no escalation has been included.
7. There is no contingency in this estimate.
8. UCOR and staff augmentation rates were used for the U.S. Department of Energy prime

contractor.

Estimate Assumptions and Exclusions: 

1. One Full Time Equivalent (FTE) is equal to 1880 man-hours per year.
2. One FTE for facility operations is 2080 man-hours per year.
3. The Conceptual Design Report and the Critical Decision (CD-1, -2, -3, and -4) process was not

included in this estimate.
4. The cost for final closure of the Environmental Management Disposal Facility (EMDF) is not

included in this estimate.
5. There are no decontamination and demolition costs included in this estimate.
6. Design of the facilities is estimated at 15% of the total construction cost for the facilities (water

treatment, pipeline, and additional storage capacity).

Basis of Estimate 
EMWMF/EMDF Leachate Focused Feasibility 

Study: Alternative 4a:  
OF200 Treatment and Pipeline Alternative 

February 9, 2016 
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7. Construction management for the facilities is estimated at 8% of the total construction cost for
the facilities (water treatment, pipeline, and additional storage capacity).

8. The treatability study is based on an AECOM estimate for the construction of the treatment
facility; reference Landfill Wastewater Treatment System, dated 10/23/2015.

9. The following regulatory documents are included in this estimate: Post Construction Closure
Report, Remedial Action Work Plan, Remedial Action Work Plan/Remedial Design Report,
Record of Decision/Environmental Stewardship Document, and a Waste Acceptance Criteria.

10. The actual treatment facility construction estimate is based on an AECOM estimate, dated
10/23/2015. The estimate for the facility less additional storage capacity was $6,905,000. The
preliminary and final design, along with the treatability study, was deducted and is shown
elsewhere within the estimate.

11. Subcontractor Overhead and Profit is included in the estimate at 25% of the pipeline and
additional storage capacity construction estimate. Overhead and Profit was not added to the
treatment facility construction because it is already included in the AECOM estimate.

12. Operations of the treatment facility and pipeline during the EMDF operating period was
estimated at 30 years.

13. An annual material allowance for treatment related materials is included in the estimate.
Activated Carbon was considered as the treatment technology initially and an estimate was
provided of $88,000 per year for materials.  The technology was later changed to Ion Exchange;
subject matter experts estimate that the material allowance for Ion Exchange should be twice
the amount for Activated Carbon.

14. Freight for the treatment materials delivery is included in the estimate at 8% of the material
cost.  This is based on the AECOM estimate for the treatment facility, dated 10/23/2015.

15. Annual analytical cost allowances during the time of the facility operation are included in the
estimate and they were provided by the Feasibility Study project team.  Their estimate was
increased by 10% to allow for additional sampling and analysis of water at the receiving facility.

16. Operations of the treatment facility during the EMDF post-closure period were estimated at 30
years.

17. Annual analytical cost allowances during the time of post-closure are included in the estimate
for a period of 30 years and they were provided by the Feasibility Study project team.

Schedule Assumptions: 

1. No funding limitation impacts will be experienced.
2. Design will take approximately 12 months.
3. All construction is expected to take approximately 12 months.
4. The operation and maintenance of the treatment system is expected to last 30 years.
5. Post-closure leachate management is expected to last 30 years.

Estimate Uncertainty: 

The estimate was prepared in support of a Feasibility Study quality, which places it as a Class 4 estimate 
as defined by the Association for the Advancement of Cost Engineering International. The uncertainty 
range for Class 4 estimates can be as low as -30% to as high as +50%. The recommended level of 
uncertainty to apply to this estimate is -20% to +40%. 
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ESTIMATOR: 

UCOR 
UR I CH2M 
Oak Ridge LLC 

All signatures on file. 

PROJECT MANAGER: 

ESTIMATING MANAGER: 

EMWMFIEMDF Leachate FFS Alternative 4A 
Estimate Log Number: 20151112A_ 4A_O 

DATE: 

DATE: 

DATE: 
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WBS 

01.01.01 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Description 

Capital Costs During Design 
Phase 

0100 1 
Perform Project Management 

During D esign P ha se 

0100 Perform Projed Management 

Durlna Oesion Phan 
j 321.>bor LICOR . EnnineeMalFVl6Revl 906} 

41Labor LICOR. Procurenwnr: tFY16 Rtvl 80&l 
6ll.ObOI UCOR • PrOJCd. M.tn~ge,0011 cFY18 Rtvl 

8061 
62L.ob0< UCOR- Ouai11yASSW.at\te(FY18 Rwl 

806) 
SSL.abor UCOR . Aelmlnittrative Servic~'S (FY16 

R""vl BnfJ\ 

I 581.abor uCOR. env,ronmentJI S.atery & Health 
ffY18 fuvl 8081 

RSISA08 Senior Ennineer/Sc1eno11 <FY1$ Rev I 8()61 
$ATCH03 SA Technoeal, Level 3(FY18fltvl 808) 
OffSpply Office SupPlieS. t,om RS Mean-s monthly 

Cost 
0100 Ptrform Project M111agtmtnt 
During Design Pl'lase 
0100 Perform Project Management 
During Oesi~n Phase 

0200 Desig n Facilities 

0200 Dtclan FI.CllltlH 

- Design Fae.does 

0200 Oeslan Facllltles 

0200 Oe~ _aclliiles 
0300 Conduct Tr eatabllltv Stuctv 

0300 Conduct Treatabilltv Studv 

- T,eatab,llty Study 

! 
0300 Conduct Trtatablllty Study 
0300 Conduct Trtatabl llty Study 

0400 Prep are Regul atory Documents 
' PCCR PCCR 

I 
RSISAD4 Pnnc:.,OI Eng,ncc, (FY18 RM 8D6) 
RSISA05 Te<hnldan (FY18 Revl ~) 
RStSA08 Stn1or En91neer1Scietiist {FYf6 Revl 806J 
OffSpply Office Supplies. from R.S. Means mol'llhl)' 

Co" 
I PCCR PCCR 
RAV.,, RAV.,, 

RS1SA04 Princ.:>31 Eno.ineer IFY18 Rev I 8061 
R$1•••• T1>:r:hmdanlFYIGRev1 an&, 

I RSISA08 Senior Enntneer/$c:1enatt. fFY 16 Rtvl 8081 
OffSpply Office Supplies.. from RS Me30s mont.hty 

Co11 
RAV.,,RAWP 

1:A'M'IRD RAV.'PIROR 

RSISA04 Prinntloal Enoince:, (FY18 Rev I 808) 
RSISAOS :rochmO»n tJ.:Yl8Rov1 808) 

t RS1SA08 Senior' Eng,nterJScitlWi<:;t (FY16 ~evl 808) 

OffSpply Office &.ipPlies. from R.S. M~ans moMh-ty 
Cost 

TROOESO 

RAWP/RDR RAWP/ROR 

ROOESD 
RSISAD4 PrinopJI Eng1nee1 (FY16 Revl 806) 
RSISA.OS Teehmc1¥1if!Y1BRt-111 8061 

I RSl"-A08 ..,..,...orEnmneerlSc.ie~g{FYI§ Rev1 606) 

I OffSpply OfflCP. Supplies. trom RS Me11n, monthly 
Coll 

I ROD ESO ROD ESD 
WAC WAC Revisi on 

(Revision 
R$t$A0,4 Pnnt-..nat ~ ~e' (EYj§ Atvt 8081 

I RSISA05 Tec:hl'lidarl (FY18 Rcvl 8(161 

RSISA08 St'ffOr' £ng1nc&r/St1er'41SI. (FY18 RevJ 008J 
IOffSpply Office Supplies_ f,om R.S. Mean~ m.:il'lthl)t 

Cost 

Ex• Notes QTY UM 
hiblt 

ProM!ct EM1nee, . 0 25 FTE O 25 e8 
Pfocuremem. 0 lS FTE OlS H 

Pro.iect Ma~go1 • '2:S fTE 0.25 •• 

OA-02H1E 0.26 •• 

Admn , o 25 FTE 0,25 e3 

ES&H • 15 Fl'E O 2~ ea 

Ecwironmental E:nnr. lS FTE 0 25 f!:3 
PC£ , 0 . .25 FTE 0.25 •• 

3,760 00 •• 

CJltulated b.:tsed on 15% d total 0 15 pct 
conwucnon COS! 

(S,991, 1S$• 1,855,98lM88,7o0•8,41S.87• 
I> 

I 
Relerenct AECOM C'Ulff'l&lt fOr'landfdl 1 00 ea 
Wasttwatew Treatrrent System. d3te-d 
I Q/?3115 under Oin!(t Fie.Id Cost. Acct '' 

197 00 •• 
93.00 ca 

249.00 ea 

539 oo hr 

197.00 ea 
93 nn Pa 

2A9 00 ill! 

538 00 h, 

187 .00 ea 
93 00 •• 

249 oo ea 
539 00 h, 

88 so •• 
46.50 c• 

114 50 ea 
269 SO h, 

98 so •• 
I 46 so ea 

124.SD •• 
269 so n, 

EMWMFIEMDF Leachate FFS Alternative 4A 
Estimate Log Number: 20151112A_ 4A_O 

Labor Hours Labor Rate 
TollllLabor 

Tollll Labor Unit Matertal 
Hours Price 

I .980 DO hr/ea 8897 /hr 470 00 4',$16 
I f:1:80 00 hr/ea 71.30 /hr .1110 00 *"·"I 1,880.00 hr/ea 138.59 /hf 470 00 65.llU, -
1,880 00 hr/ua 81.42 /hr 470 00 38.26/ -

1,880 00 hr/u 47,47 /hr 470 00 -n.31 1 

1.880 00 tirtefl. 1581 /hr -7000 3$.6~1 . 

1 880 00 nnea 1:>on ,nr 41'0 00 !16,ni:a 

1 .880 00 hrlU 9918 /hf 47000 48,60$ 
o 54 lea 

3,76-0.00 3d0,d87 

._ 
3,760.00 340,487 

. 

1 00 hd~a 18010 /hr' 197 00 JS,480 
1.00 i,,, •• 

5884 '"' 83 00 S,268 
1 00 hr/e3 t2072 /hr 248 00 30,059 

0.53 /hr 

539.00 70J807 

1.00 hr'/ea 180.10 /h, 187 00 lS.480 
1 DO hrfea 5A84 /hr 8300 ~~~ 100 l'lrlU non Jl'lr 14900 

0 53 ih, 

539.00 7M_07 

1 oo hrfea 180.10 /hr 197.00 35,480 
1 00 hf/Ca 5884 /hr 83 00 6',,88 
I 00 rutea 120 72 /hr ?49 00 '30,059 

0.53 /h( 

539.00 70.807 

1 00 hrfe~ 180 10 /hr 98 50 17.740 
1.00 hrfc• S664 /hr 46 SO 2,034 
I 00 hrfea 12071 /h, 124 50 15_030 

OS3 /hr 

269.GO 35.403 

100 hr/U 18010 /hr 98 SO 1/.740 
1.00 hr/ea 56.64 /hr' 46 SO 2.634 
1 00 hrfca 12072 /hf 124 so 1~090 

- 053 /hr 

l 
I 

Total Unit Equip 
Tollll Equip Unl!SU>Prlce Total SIA> 

Material Price 

-
. 

2 022 

2,022 

2 ,022 

284 

284 

284 

284 

284 

284 

142 

142 

-
. 

142 

219!2016 6:21 PM Page 2 
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UritODC 
Total ODC I Total 

Price Amount 

' - 41.816 
33~~!J. 
66,607 

38.261 

22,311 

.~.631 

56,738 

•e.aos 
2.022 

342,509 

342,509 

8,415.874 00 (pct 1,282.381 1,162.381 

1.262 38·1 1,262,381 

1_,262,381 1.2~2,381 

-
SO.ODO 00 tea SO.ODD 50,000 

50,000 50.000 
50,000 50,000 

~ - 35,480 
5.268 

30,058 
284 

r 
71p90 

35,4~ 
_f,.?t~ 

lO,U~ 

2&1 

71 ,090 

·i 35,480 

>,268 
300S9 

28<1 

71 ,090 

.. 
17 740 
2.834 

1~.030 
142 

35,545 

11,140 
2634 

1,.0311 
142 
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Acdvlty Task Item Descrlpdon 

WAC Revision WAC Revision 
0400 Prepare Regulatory 
Documents 

01.01.01 Capital Costs 
DlD'ing Design Phase 
Capital Costs During 
Construction Phase (1 yr 
duration) 

01201 o,J Perform Project Managemtnt 
During Construction Phase 

Perform Project Management 
I Ourina Construction Phase 

+ 32L•bOI UCQR. En91noGmg [FY 18 RCVI 808) 
41L~hor I LICOR , Pm,.,omeni IFY16 Rov1 806l 

I 511.abOI UCOR• P!'QJec:t M,iiu9emern(FYl6 Revl 
BOEtl 

1 52Labo1 UCOR- Q,"'tyA$$ur>neo (FY18Rwl 
I 806) 
l 5SL•bor UCOR. Aclm1n1stftllivt Services {rY16 

Rcvl 808) 
I S8L3b0I UCOR. Env1ronment31 Safety & He31th 

I tFY16 Rev1 8061 
~SISADB Senior EMiN!er/Scienb& tFY15 Rev1 8061 

i SATCH03 SA Toehnocat - l<:vGI 3 lFY 18 Revl 808/ 
OlfSpply Ofhce Supp lies. frQf'n R.S Me..ns monthly 

Co~ 
0120 Ptrform Projtct Mane.gem ent 
Durlno Construction Phas~ 
0120 Ptrform ProJtct Mana.gem ent 
During Construction Phase 

0220 Perform Construc-tlon Management 
During Construction Phase 

0220 Perform Construdlon Mana.gtmtnt 
During Construction Pha:se 

- Cons.uuc:non Ma~g,em~ni 

02.20 Perform Construction 
Mana.gement Doring construction 
Phase 

0220 Perform Construction 
Management Curing Construction 

Phau 
0230 Perform Operational Readiness 

and~St_a_rw~ 
0231 Procedures and Traininti 

58tabor UCOR. Env11ot\mtntal Sa(ety & Ht.11th 
I tFY16 Rev! 8061 

RS1SAD8 Senior EN'llnttr/Scl1nli11 tFY 16 Rev1 806\ 
M a~1al AIIOwance 

0231 Procedure• and Training 

0232 Readiness and Sta11up 
10er.tl M alntenance SkOled Cra:li W:lrkers (FY 16 

Rev! 8061 
58Labor UCOR. Env1ronrrw:ntat Satery & He:allh 

(FY18 Rev) BOB) 
R$1SADA 5,.n.or c: ..... ,n,,~r~l~ntig (FY16 Rev1 806\ 

-- Mati/lal Allowance 

0232 Readlness and Startoi> 

0230 Perform Operational 
Readiness and Startup 

02AO Construct Treatment Plant at 
EMWMF 

0240 Construct Treatment Plant at 
EMWMF 

- Const:l'UC'tTrt.1tment Pf.ant atEMv\MF 

I I 

Ex· 
Notes QTY UM 

hlblt 

PnlJOC1 Eng""'°' . 0 25 FlE 0'2S C'il 

Prororement . 0.25 FTE O 25 e, 
Pto,ea MJna,oe, 4 25 FTE o-is .. 

QA. 02SFTE 025 ea 

A.drrin. 025FTE 025 e, 

ES&H , 2S 025 e, 

EnvircnmeMal Entw . 25 FTE 025 .. 
PCE · 0 25 FTE 025 •• 

3,780.00 •• 

C.)1t1.llated based on 8% 0: ,ota1 0 08 pa 
coo st, utllOn cost 
(6,981.158+ 1,855.966+ 768,750:8,41 S,874 
:1 

0.50 .. 

100 u 
1.00 IS 

400 ea 

O 10 ea 

?M •• I 00 IS 

Refertnce EMWMF.EMOF Ltachatt 
F easlbility Study On-Site Treatment 
Estimate, log #201503248_0 dated 

4/8/16. 

Reftfence AECOM c,stim;,te foe Lan«il 1.00 Is 
W:,~rer Tre:nmem System. dated 
1 Cl/'2311 S Estim.atQ IOU ad~DOl'l.ll $IOr.lgC 
was calc1.1l~ted ac $6,905.000 Remove 
Ptelnina,y and Fm81 Design and 
T,e~tabt~tv ~•lffvwhdl are QI C'l.)Wrcd 

EMWMFIEMDF Leachate FFS Alternative 4A 
Estimate Log Number: 20151112A_ 4A_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Malena! 

HOut'S Pnce 

269.50 35,403 
2,155.00 283,226 

5,916.00 623,713 

1,880.00 hr/ea 8897 /ho 470.00 01,81& 
I 880.00 ho'e~ 71,30 /hr 470.00 3tSll 
1,890 00 hd•• 139 59 /hr 470 00 65 ,607 

t,88000 hdea 81A2 /111 470 00 38~/ 

I ,880 00 hr/Pa .11747 /hr 470 00 '1,311 

1 ,890.00 hr/ .. 7581 /hr 470.00 3S.&3 1 

I -880 00 hrh!a 1207' /hr 470 00 s,..rae 
1,880 00 hdea 09 16 /h, 470 00 4t1tl0S 

054 le3 

3,760.00 340,487 

3,760.00 340.487 

80 00 hdea 7S..8 1 /hr 40.00 3.032 

80 00 hr/u 120 71 /hr 160 00 !l!,ll5 
3,292.50 /IS 

200.00 22.348 

111)00 hr/ .. 6293 /hr 480 00 25.40(> 

tlO 00 lm'ea 1'5.8 1 /hr 12.00 910 

1,0 on hn'ea 11011 !hr "" no 28.973 
. S407.SO ns 

732.00 66.289 
932.00 77.6'17 

-

Total 
Malellal 

142 
1,135 

3,158 

2.022 

2,02~ 

2,022 

3.'.293 
3,293 

~A98 

~~~ 
8,780 

Unit Equip 
Total Equip Unit Sim Price Total Sim 

Price 

Q .. 

. ·1 · I 
:l . t = 

I 

I II 

n 
J I 
I I 

·1 r g . 

. 

8 . 

l 
I 
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Unlt0DC 
Total ODC I Total 

Price Amount 

35,545 
284,362 

,-
1,312,381 1,939,252 

;w 

,. 
41,81S 
33,511 

. 65.607 

38,281 
,_ 

. 2,.311 

3S.031 

56,7¥J 
48,805 

2,022 

342,509 

342,509 

8,415,874 00 /pci 613,ZlO 673,170 

673.270 673,270 

673,270 673,270 

3032 

19,31?, 
3,293 

25.6•0 

25.406 

910 

. 18.~1_3. 

. S,488 
60,776 

86.417 

5.991.158.00 As ~.091,158 &.801,158 
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Activity Task Item Description 

0240 Construct Treatment Plant at 
EMWMF 

- · Coosuuc1 Trea tm.?nt Pl~nt at EMY&F 
0240 Construct Trutment Plant at 
EMWMF 

0240 Construct Trtatment Plant at 
EMVvMF 

0250 ConstruetPlptllnt from EMWMF to 
LGWO /or OF2001 Plus Lift Station 

0250A ConstNc:lPiptlint> from EMWMF to 
LG\IVO {Or0F200J PIUS lift Station 

F,.ld Clerl< Field Oerk,Avera~.R.S. Means 
01 Cost\lVorks Bsre Cose 
F,eld Eng, F,ckl Eng,.ncc,, Ma)Q(\"IUJ'fl, fromA.S 

,_ 01 Me&ns CostWorks 
Ftrld l;t'lgr Fkkt Engineer, MalOMUm, from R $ 
01 MP-ans CostWork$ 
P"'J Mgr. 01 ProJect Manager, Max1nunJfomR $. 

Means CostVVor'!<s. with O&P 
Supt\t 01 Superintender1. MaximJm)fQm RS 

Means Cos.tWorks W'O&P 
Rent Ctt1ce Trall~~· x 10• 
0260A Construct Pipelfnt from 
EMWMF to LGWO (or OF2DO) Plus 

Lin Station 

02508 
L.abot'W II LabOtef, Or'OUp II~ CLA + BunJ"'1 
Ope, A • Equip ~ erat«. Group A, Forermn ClA 
Frmn • Ovrden 
Pioeno- Pine Fitter . Joumevm.,n Cl.A • Burden 
P,peFur . Pipe Fitter. Fori tmin, CLA • Burdto 
Frmn 
TmstrOM Teamsrer TruckOnver, CLA • Borden 

-·· Mob E=auinrn•nt R. Joh T@~r 
02SOB 

0260C 
LabOrttll L-abCftr.._ O~p II, CLA • 8ul'dtn 
0,,., A. Equ,p ~ cratot. Grovp A. f01trmn. ct.A 
Frmn .. Burden 

-· Rer1 Wttel Trindtcr 

- Renl V\1'\eel Tranmer 9P.eraino Rall 
- PPE L.evcl O 

02SOC 
02500 

Labol« II laborer,Group ll, ClA • Burdtn 

Pit1 C'FUf P1111' Finer. Journ~1nan. ClA • Bvr'den 
Pipe-Fur . Pipe Fitter. Fof\'m:31'1, CLA + Bu'dM 
Frmn 

-· Luk O!HectlOn Sen$0rs& Alarms 

- P~, & Comm.in1cation 

-·· Manufactured Sand. O!flvered 

- SOR114 'X 8" SOR17 HOPEOoubkWall 
Pipe 

-· Allowance- for F,tung.s ~ 5% 

-· Rete '-'WldiflfJ Machine Mt-an\ 
2211 13 788390 

- PPE Le"1!10 

02500 
0260E 

-· lnsta/12 Pvmps. Cone, Pad. Prefab Met.al 
Bldo 

-· Install Emtrutntv Oitn~atc.11 
Install Eme!'.91ncy Ganttator 
02SOE 

0250F 
Labol'e< II L~o,er, Group ti, CLA + 89rden 
O!>e< A. Equip ())erau;r, Group A. fo,ermn Q.A 
Fttnn • 8ur<fil'I 

-· Relllace A"Sortalt & COnc:r'E'tt! All~~ 

- Manutac:tur~d $.ind , De!rm"ed 

- UnderMOt.nd Sater., Taoe A-.im SadaM 

- Rer1 M3nu31 Gt.oded Corn:,acto, 

Ex· 
Notes 

hlblt 

e~rc for a rt'Sl.ltrla total ofS.991,158 

,_ 

1 

,_ 

2 eaeh fa, 8weeks • 480 Hri 
8wtckS 

Avtl'it'le 1,000 Lf pe, ct.v 

3 each co lay sand bedding in hoaom d 
trench. 380 ftrtlea 
4 C3Ch 
1 eath 

Pnce from P2S. add 8!1 <0 W80I 
e!itnl'Ott: 

ffom P2S • adtt 89' to wacv e$btn3te 

5?<1 5?<18.975'/27Cf/CY:527CY@ 
2,8501b/CV f.?.0001)1,n • 751 Tn-
wat.w can ,i 780 tons 
RS Means 22 11 13,78..5000 Approx.. 
17,250ftei • 10%forwast:e~ndhoQk-ups 
• 16,975 LF. 20 looll•nglhs- 18,980 

fromP2S 

110mm 
rromPlS 

2 (:'<ICh for9wtt ks: 720 Hrs 
9weeks 

I 
f(Or'R P2S • adO 8% to V\'BCV estlY'lat.e I 
I foot toi around pipe .lnd to'o't'1 $ dciubk" 

I nett!M tor bedC:hna Roners ant• 
a<Sd 8"' to Vl.8CV estil'T'Att. I 
Follow Pu,e u,staRabOn I 

QTY UM 

I 00 Is 

1800 wk 

18.00 wk 

18Jl0 wk 

1800 wk 

1800 wk 

4 00 mnt 

240 00 hr 
40Jl0 hr 

18000 hr 
4000 Iv 

4000 hr 
t DO 1$ 

480 00 hr 
240 00 hr 

1.30 mnt 
2• 000 hr 
720..00 h, 

1,140 00 hr 

1.520.00 Ill 
380.00 hr 

I 00 Is 

1.00 1$ 

760.00 ton 

18.980.00 It 

0.05 pct 
40.00 day 

JO• OOO hr 

IJJO Is 

l 00 1¥ 
1 00 1, 

120 00 hr 
360 00 hr 

I 00 IS 
1,555.00 ton 

192 00 elf 

9.00 wk 

EMWMFIEMDF Leachate FFS Alternative 4A 
Estimate Log Number: 20151112A_ 4A_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unlt~erial 

Hours Price 

-

. . 

. 

. 

-

Total Unit Equip 
Total Equip 

Mlllerlal Price 
Unit Sw, Price Total S1m 

450 Jl0 IW< 8.100 

1,575 00 '"" 28.3~0 

t.575,00 '"" 28.350 

1,600.00 """ 46.800 

1.•00 00 IW< •f3.:>00 

298.29 lrmt 1 19J 
166.993 

3362 n. 8 ,069 

5066 1hr :!.On 

471& 1hr 7,661 
49.89 lhl 11180 

3557 /hr 1,473 
•nn~oo 11s 8.(1(!0 

2~,063 

33_82 1hr 16 1'38 
G0.56 /~ 12,134 

17,005~ ,,,..,, 22 108 
98.11 1hr ll 5,9~ 
600 /hi 3 eoo 

77.S25 

3362 1hr 38.317 

4728 1hr 11 .835 
4989 /hr 18,882 

33.566 00 11< 33.588 

··~-195 00 /Is 43,195 
18.85 /ton 14,3"26 

2MO /J 389,080 

389.090.00 /pct 1-8.4.SS 
207 00 /d>f 8.180 

024 /lY ;;;.o 
637.686 

110.00000 11s 110.000 

1s.ooo oo n, 1; 000 
- ,._1.5~~ 1!1._Q9_0 

U0.000 

33.62 />, 24,106 
6050 /tr 1A,102 

58.769 00 11s 56,269 
18.8S /ton 29.312 

228t {di • ;!ll l 
808.88 lv.k 8 088 

2/912016 6:21 PM Page 4 
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UrwtODC 
TotalODC I Total 

Price Amount 

6,001,158 00 ~. 5.!1$1,158 5,001,158 
5,991158 5,991 ,158 

5,991 .158 5,991 ,168 

8,100 

28,350 

28.360 

48.000 

'13,/00 

" 1 193 
166,993 

8,089 
2.022 

. 7,561 
1988 

1.423 
8.000 

29!083 

16,138 
12.134 

22. 108 

. 23~8 
3,600 

77,525 

38.327 

7!~8-~ 
18,882 

33.566 

•13.1-96 
14,328 

)88,090 

19,465 
8.280 

/JO 

637,6!16 

110.000 

1s.uoJJ. 
1;000 

140.000 

24,106 
18,201 

56.769 
29.312 

> 4,39 1 

8.088 
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Acdvlly Task Item De~rtpdon 

02SOF 

- Refit Backhoe-Loader. 5/8 CY 

- Seed & Mulch bv Hand AUowance 

-- PPELIWIO 
0260F 

0250G 
Libore,11 Ltbore1&.0 roup II, ClA • Burden 
()per .. . Equip (Jperoto<. Grovp A. F0<em,n ClA 
F,mn • BIM<!en 

-- Oemoblb1a110f'1 Allowance 

-- Reni Bacld'loe•Lo.ader SJ8 CY 
PPELevelO 
0250G 

0260H 

- Corlllonent Testing & System C)pefobi~ty 
Allowance 
0260H 

02501 Subcontract Overhead and Profit _ .. SubCOnuact Oremead and Prom 

02501 Subcontract Overhead and 
Profit 
0260 Construct Plpellne from 
EMWMF to LGWD (orOF200) Plus 

Lift Statton 
0290 Construct A dditlonal Water Stonlge 

at OF200 
0290 Construct Additional Water Ston11ge 

at OF200 

- New Tank and associ..lted pul'l'l)s, 
foundabons, etc 

0290 construct Addition al water 
Storage 11.t OF200 

0291 Subcontract Overhead and Profit 

-- SubtontraCJ Overhead and Prolil 

0291 Subcontract Overhead and 
Profit 
0290 Construct Additional Water 
Storage at OF200 

01.01.02 Capital Costs 
During Construction Phase 

(1 yr duration) 
O&M Costs During EMDF 

Operations and Closure (30 

yrs duratiol)) 
0510 Perform Project Management 

During EMOF Operations 
0510 Perform ProJect Management 

During EMOF Operation$ 
32Labor UCOR . Eng,neemg (FY16 Rev1 806) 
41Lahor UCOR · Proeurerrerc{FYl6-l 806l 
51Labor UCOR . P,Ojea Managerr<rn (FY1S RM 

8081 
S2Lijbor UCOR - 0Ja1tty Assurance (FY16 Rw1 

006) 
S~Lbt.io, UCOR • Adrn1rnstratvt SaMCes (FY 16 

Rev1 8061 
S8Labo, UCOR - ErlYWOflrnt~I Safety & Health 

IFY16 Rev1 8061 
RSISA08 Senior EnoineerfSc:ienMt (FY16 Rcv1 B08) 

SATCH03 .SA Tectlrncal, Lc>vel 3 iFYl8 Revl 8081 
QffSpply Otta Supp&$, from RS Mons:montht{ 

Cost 

0510 Perform P,oject Management 

Durtna EMDF Ooeratlons 
OS10 Perform Project Mana.gement 
During EMOF Operations 

0520 Operate Onsite Treatment Plant 
During EMDF Operations 

0520 Openite Onstte Tnatment Plant 
During EMOF Operations 

1oc,.tt Mainr~nc.e $killed Cr,lft'IAlotkers (FYt6 
Rcvl 8081 

,oc,an Maintenance Sl(~ted Cr.1ft Wol'l<e1'S (FY18 
Revl 8061 

Ex-
Notes QTY UM 

hlblt 

1ntlude'$ opf:,atmg rate 9.00 ""' 
~dd 8% to \I\OCV estltNte 1 00 Is 

1,080 00 hr 

1~:~:k 80.00 Iv 

40 00 Iv 

I 00 Is 
I I 00 "'< 

120.00 hi 

I 
ltromP2$ 1.00 Is 

Subcontractor Ovemead and Pn:ir1 al :2S% 0.2S IS 

1 
l From Tyler Searte. .. Exct,de MafkVPs & I 00 1$ 
_Fee 

l s ubconttactor Ol/erhead and Profa: al 25% 0 25 Is 

1 Pro Jett Engineer 0 13 ea 
1Procun!ment 0~ .. 
PtO-jett M-anagtt 0.25 •• 

1°" 
0.13 •• 

Admn 0 13 «i 

ES&H 0.13 t!a 

€nvaronrn?f'til Enw 0.20 ea 
IPCE 0.13 •• 

I 86,170 00 n 

I 
130years at 1080 hours per year= 02400 2 00 ea 
hOvn; 

0.12 •• 

EMWMFIEMDF Leachate FFS Alternative 4A 
Estimate Log Number: 20151112A_ 4A_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Hours Price 

. 

. . 

. 

. 

-
. , 

. 

-

4 ,692.00 418,123 

56.<0000 tvlea 8887 /hr 7.050 00 677.239 
56 •oo oo hrte• 7130 /hr 282000 201 066 . 
56.400 00 .. ,.. 13959 /hr 14.100.00 1.969.219 

56.•oooo ru11,a 81 42 /hr 1,050.00 574,0tl 

56,400.00 Meo 41.41 /hr 7,050.00 ~3'166• 

56,400 00 hrlua 15Jil /hr 7,050 00 534.46°1 

56,40000 hrlea 120.72 /ht 14,10000 1.1u2,1,2 
56•0000 h11l,a 99 18 /hr 1050.00 89tOJ6 

05-' tu 

66,270.00 6.840 889 

66,270.00 6 ,640,889 

82.40000 Mo• 5283 /hr 124.800 00 G.605.884 

82,400 00 hi/ .. 5293 /hr 1.48800 aus,340 

Total Unit Equip 
Total Equip 

Material Price 

M 

. 

Ef 
10,802 

. 

15:638 

35,638 

35,638 

Unit Bub Price TOCal Bub 

1.298.88 '"" 11,610 
2,70000 /Is ,.100 

02a nv 259 
155,697 

3382 /Iv l690 
5056 /ht J.01? 

5,(0) 00 11$ Sc.000 
I 2116 88 IW< I ,.91 

500 It. 500 
11 l609 

• 117.300 00 /ls 117 ,300 

117.300 

1t324,..7'T300 ill JJl.193 
331 ,193 

1 .656,967 

I 
815.000 00 11$ ij 15.QOO 

615,000 

015000 00 Its 153-,750 
163.760 

768,760 

2,424,717 

21912016 6:21 PM Page 5 

EMNMF_EMDF Leachate FFS Af(emative 4A 02092016_2.pee 

UnltODC 
TotalODC I Total 

Price Amount 

11,870 

2.7.!X' 
259 

- 165,597 

2.690 
1.0?2 

5.000 
1,297 

~00 
11 609 

117.300 

117 .300 

331 193 
331 ,193 

-
1,656.967 

015,000 

615,000 

15i!J51) 
163 .760 

768,760 

6,664,428 9,518,070 

017.?39 
201,066 

1.888.219 

574.011 

33'1.664 

634.481 

1)02,1~2 
699,078 

35.6'.!8 

6,676.527 

6 ,676,527 

8.605.66' 

' 396,340 
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Acttvny Task nem oescr1p11on 

06l0 Opc~to Onslto Tn>.tmcint Plont 
Durlna EMDF Ootratlons 

58L:.lbor UCOR. El'JVW't)nmc:ntal Safety & Htallh 
IFY18 Rev! 8001 

R$15A08 S1ntor Enninee.dSei1nriu (FYIS Rev1 908\ 
PPEOMod PPE Level O Modifzc-d 

0520 Optri.te Onslt• Tru.tmtnt 
Plant During EMOF Openatfons 
0620 Operate Onslte Treatment 
Plant During EMOF Operations 

0530 Purchase GAC and/or Treatment 
Resins 

0630 Purchase GAC and/orTre:atment 
Re.sins 

- Annual Materi.al Att'.'M'anee 

I 
0530 Pur<:hHt GAC and/or 
Treatment Resins 
0630 Purchase GAC and/or 
Treatm ent Ruins 

0540 I Freight on Materials 
0640 Freiaht on Mat.rials 

- F1s1ght on Matenals 

I 

t 0640 Freight on Materials 

0640 Freight on Materials 
0550 Operate Pipeline During EMDF 

Ooeratlont 
0650 Operate Plpellne Durfng EMOF 

Operation, 
10Cra!'t Ma.,.en,noe Skilled er.~ l'.\lrl<ers (FYI 6 

Revl 8061 
IPPEDMOd PPE Level O Modffif:CI 

- Annual M3tetUJI AIIOn"ante 

0550 Op,,..to Pipeline During 
EMOF Ooeratlons 
0550 Operate Pipeline Ourtng 
EMOF Operations 

0660 SamplelT est Leachate During 
EMOF Operations 

0560 Sample/Test Leachate During 
EMOF Ooerationt 

' -· , A,v)ual An:ityticat COSb. 

0660 Sample/Te,st Ltachate During 
EMDF Ooeratlons 

r560 Sampl e/Test Leachate During 
EMOF Operations 

01 .01 .05 O&M Costs During 

EMDF Operations and 
,Closure (30 yrs duration) 

O&M Costs During 

Post.Closure EMDF (30 yrs 
duration\ 

0610 Perform Project Management 

During EMOF Pos-t-Closure 

0610 Perlorm Project Management 
I Durino EMDF Poat-Closwe 
32Labor UCOR. El)Q'""•nng!FYl8 Rev! 8061 

lc; 1Labo, UCOR. Procu,o,,.,,nl(FYl8 ROVI 808) 
51l>bor UCOR• ProjeCI Management(FYISRM 

BOISl 
52L3b01 IUCOR- QJ•htyASSU<~ (fYl8RCV1 

806) 
55L;ibor UCOR .. A(tnln1str$.lve Secvices {FY16 

Rov1 8081 

Ex-
Notes QTY UM 

hll>lt 

0.06 C<I 

006 ea 
139 178.00 hr 

(PerR Mc;OOnneu . $88.000/year 3000 yr 
allowance ror OAC ueatmel\t ,ecrinologv 
Per Ray and StephcnHtthnncw 
1eehMIOIJY is Ion Exc:t.ange and m:Me.n:,I 
:>llow..ncc tOf Ion &Chango 1$ 

3pproxfflatety tMc:e the iw~ct alOW31'1ce 

$176,000/yt'~r for mac.ents)fi)fus tax) 
r ,GAC. therefore ... 2 x $88.001),ye>r o, 

Reference AECOM esbrnate for t..ancfit 0.08 pcl 
Wa-;tc,Nalcr TrNtmem System. clattd 
1003115 ACCTBO 

Assume 1/3 of a FTE to cover lncren-ental 0 33 •• 
work. !JO"'sl 

20.592 00 hr 
30 00 vr 

per' FF$ pro,cct ttarn (J)tus r.tddll.10nal 10% 30.00 y, 
l'oraf\3lysis at recewing facdcy212.517 x 
l 1:233 769} 

Pro1oct Ena11"l"tr O.OS e.a 
Procu,v,ntnt 0,03 ea 
Project Manager 0 .10 ea 

0A 0.05 ea 

Adnin 005 •• 

EMWMFIEMDF Leachate FFS Alternative 4A 
Estimate Log Number: 20151112A_ 4A_O 

LabOr HOUf'S Labor Rate 
To!alLabOr 

Total Labor 
Uni! Material 

Houns Pr1ce 

8'21400.00 hr/U 15.81 '"' 3.744 00 283 833 

62 400 00 hrJH a,on 1hr ]744 00 451_3.76 
. ~.so /hr 

139.776.00 7.737.812 

139,776.00 7,737,812 

193.16000 !yr 

61.400 00 hrle• 5193 /hr 20.59200 1.08~1;935 

9.88 /hr 
5487 50 M 

20,592.00 1,089.935 

20,592.00 1 ,089,936 

226,638.00 15,468,635 

56.400 00 ...... 118.97 '"' 2.820.00 2§08110 
58,400.00 h,/ .. 11 .30 /h, 1.410.00 ,uosn 
56.400.00 hr/ .. 139.59 /hr 5))40.00 797.298 . 
58.400.00 h1lea 8142 /h, 2.820.00 ,29.&J4 

S6.400 00 h<lea '1747 /hr 2.820 00 13.1.SllS 

Total Unit Equip 
Material Price 

m•~ 
628.957 

628.967 

5.784:SOO 

5 794,800 

6,794,800 

203,391 
164,~~ 

368.022 

368,022 

6,827,418 

. 

Total EqUlp untts~Pnce TOlalS~ 

I 

I 
I 

. 

. 
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UnltODC 
TotalODC I Total 

Price Amount 

. 283 833 

451,978 
628.957 

8.366.769 

8.366,769 

I 5.794.800 

5, 784.800 

6,794,800 

· ~ S, 79<1,800.00 /pCI 
' 

483 584 <83.584 

n 463,684 463,6$4 
463,684 463,6$4 

' 1.088.835 

203~ 97 
164.6l5 

1.457.957 

1,457,957 

·1 233,789 00 /yl 
I 

(.()130iQ 1,01 3070 

] i 7 .013.070 7,013,070 

7 ,013,070 7,013,070 

7,476,654 29,1n.101 

.1 250890 
100533 

. 787.188 

229.8{)4 

I 133.865 
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WBS 

UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Description 

0610 Perform Project Management 
Ourina EMOF Post-Closure 

58Labor UCOR - Environrnenta l Safety & Health 
I CFY 16 Rev1 8 06) 

RSISAOB Senior En ineer/Scientist !FY 16 Rev 1 8 06) 

SATCH03 SA Technical - Level 3 (FY 16 Rev1 806) 

OffSpp~ Office Supplies, from R.S. Me:m s monthly 

Cos< 

0610 Perform Project Management 
During EMDF Post-Closure 
0610 Perform Project Management 
During EMDF Post-Closure 

0620 Operate On site Treatment Plant 
During Post-Closure EMDF 

0620 Operate On sit e Treatment Plant 
During Post-Closure EMDF 

10Craft Maint enance Skilled Craft \11.tir,;ers (FY1 6 

Rev1 B06l 

58Labor UCOR - Environrrental Safety & Health 

(FY16 Rev l 8 06) 

RS1SA09 Senior Staff Engineer/ Scientist(FY 16 
Revl 8 061 

SPTSA03 Senior RPT (FY16 Rev1 8 06} 
.... Material Allowance 

0620 Operate On site Treatment 

Plant Dur ing Post-Closure EMDF 

0620 Operate On site Treatment 
Plant During Post-Closure EMDF 

0630 Sample!Test Leachate During 
Post-Closure EMDF 

0630 Sample!Test Leachate During 

Post.Closure EMDF 
--·· Samolinq/Analvtical 

0630 Sample!Test Leachate During 
Post-Closure EMDF 

0630 Sample!Test Leachate During 
Post-Closure EMDF 

01.01.07 O&M Costs During 
Post-Closure EMDF (30 yrs 
duration) 

Ex-
Notes QTY UM 

hlblt 

ES&H 0 .05 ea 

Environmental EniT 0 10 ea 
PCE 0 .05 ea 

26.790 00 ea 

1 day once a month for 30years . 2 2 .00 ea 
I nersonnel ont inc!u jina drivers 

1 day once a month for 30 y ears 0 .50 ea 

1 day once a month for 30 years 2 .00 ea 

1 da\l' once a month f or 30 vears 0 50 ea 
30.00 Yr 

From FFS team 30 00 yr 

EMWMFIEMDF Leachate FFS Alternative 4A 
Estimate Log Number: 20151112A_ 4A_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Hours Price 

56,400.00 hr/ea 75.81 /hr 2,820 .00 213.784 

56 400 00 hr/ea 120 72 /hr 5,640 00 680 ,861 

56 ,400 00 hr/ea 99.16 /hr 2,820 00 279,631 

0.54 /ea 

26,790.00 2,676,462 

26,790.00 2,676,462 

3 ,600.00 hr/ea 52.93 /hr 7,200 .00 381,096 

3 ,600.00 hr/ea 75.81 /hr 1,800 .00 136,458 

3 ,600.00 hr/ea 108.11 /hr 7,200 .00 778,392 

3 ,600.00 hr/ea 4 3 69 /hr 1,800 00 78,642 

- 3,292 .50 /yr 

18,000.00 1,374,588 

18,000.00 1,374,588 

~ 

44,790.00 4 ,051 ,050 

Total 
Material 

14,407 

14,407 

14,407 

98,775 

98,775 

98,775 

113,182 

Unit Equip 
Total Equip Unit Sub Price Total Sub 

Price 

2/912016 6:21 PM Page 7 

EMNMF_EMDF Leachate FFS Alternative 4A 02092016_2.pee 

Unlt ODC 
Total ODC 

Total 
Price Amount 

- ~ 
213.784 

-
--=- 680,§.§.1_ 

~ ~ 
279,631 

14,407 

2,690,869 

2,690,869 

-

-

-
38 1,096 

136,458 

·~ 
778,392 

78,§42 

----'l- 98,775 

1,473,363 

-
1,473,363 

-

~ 

36 596 00 /vr _1..~ 1~ .~ 
1,097,880 1,097,880 

'"'~t 
1,097,880 

-
1,097,880 5,262,112 
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UCOR 
URS I CH2M 
Oak Ridge LLC 

Descr1ptlon 

Labor 

Material 

Equipment 

Subcontract 

Other 

Total 

Amount 

20,561 ,521 

6,954,560 

2,424,71 7 

16,551 ,343 

46,492,141 

EMWMFIEMDF Leachate FFS Alternative 4A 
Estimate Log Number: 20151112A_ 4A_O 

Estimate Totals 

Totals Hours Rate Cost Basis Cost per Unit 

282,036 hrs 

46,492, 141 

46,492, 14 1 

Percent of Total 

44.23% 

14.96% 

5.22% 

35.60% 

100.00 100.00% 
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Objective/Scope: 

Method of Accomplishment: 

URS|CH2M Oak Ridge LLC (UCOR) provides project management during design of a new Treatment Plant 
at the Environmental Management Waste Management Facility (EMWMF) and the loading and 
unloading stations at EMWMF and OF200, preparation of required regulatory documents, project and 
construction management/oversight during facility and transfer station and additional storage capacity 
construction, facility operational readiness and startup, oversight and operations of the facility for thirty 
years (as well as oversight and operations during post-closure, also for thirty years), and the trucking of 
leachate and contact water from the landfill to OF200. Subcontractors will perform the actual design of 
the treatment facility and transfer stations, conduct necessary treatability studies, and perform the 
actual construction of the facilities. Subcontract labs were also assumed to provide the analytical service 
of samples taken during operations and post-closure. 

Estimate Type and Approach: 

This feasibility estimate is based upon similar work proposed in the past and work experience.  The 
estimate was developed using a combination of bottoms-up approach, parametric data from similar 
projects, actual costs of similar work, and estimator and team experience with similar projects and 
existing operations. 

Key Financial Data: 

1. The estimate was prepared in the second quarter of fiscal year (FY)2016.
2. Any actual costs of work or similar work were provided by the project team.
3. General and Administrative costs and fee are not included in this estimate.
4. All UCOR and staff augmentation rates are fully burdened, including fringes. Staff augmentation

rates include overhead and profit.
5. A sales tax of 9.75% has been included on all material.
6. All prices are in FY2016 dollars and no escalation has been included.
7. There is no contingency in this estimate.
8. UCOR and staff augmentation rates were used for the U.S. Department of Energy prime

contractor.

Estimate Assumptions and Exclusions: 

1. One Full Time Equivalent (FTE) is equal to 1880 man-hours per year.
2. One FTE for facility operations is 2080 man-hours per year.
3. The Conceptual Design Report  and the Critical Decision (CD-1, -2, -3, and -4) process was not

included in this estimate.
4. The cost for final closure of the Environmental Management Disposal Facility (EMDF) is not

included in this estimate.
5. There are no decontamination and demolition costs included in this estimate.

Basis of Estimate 
EMWMF/EMDF Leachate Focused Feasibility 

Study: Alternative 4b:  
OF200 Treatment and Trucking Alternative 

February 10, 2016 
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6. Design of the facilities is estimated at 15% of the total construction cost for the facilities (water
treatment, transfer stations at the landfill and the receiving site, and for increased storage
capacity).

7. Construction management for the facilities is estimated at 8% of the total construction cost for
the facilities (water treatment, transfer stations at the landfill and the receiving site, and for
increased storage capacity).

8. The treatability study is based on an AECOM estimate for the construction of the treatment
facility; reference Landfill Wastewater Treatment System, dated 10/23/2015.

9. The following regulatory documents are included in this estimate: Post Construction Closure
Report, Remedial Action Work Plan, Remedial Action Work Plan/Remedial Design Report,
Record of Decision/Environmental Stewardship Document, and a Waste Acceptance Criteria.

10. The actual treatment facility construction estimate is based on an AECOM estimate, dated
10/23/2015. The estimate for the facility less additional storage capacity was $6,905,000.  The
preliminary and final design, along with the treatability study, was deducted and is shown
elsewhere within the estimate.

11. Subcontractor Overhead and Profit is included in the estimate at 25% of the construction
estimate for the transfer stations at the landfill and the receiving site, and for increased storage
capacity.  Overhead and Profit was not added to the treatment facility construction because it is
already included in the AECOM estimate.

12. Operations of the treatment facility during the EMDF operating period was estimated at 30
years.

13. An annual material allowance for treatment related materials is included in the estimate.
Activated Carbon was considered as the treatment technology initially and an estimate was
provided of $88,000 per year for materials.  The technology was later changed to Ion Exchange;
subject matter experts estimate that the material allowance for Ion Exchange should be twice
the amount for Activated Carbon.

14. Freight for the treatment materials delivery is included in the estimate at 8% of the material
cost.  This is based on the AECOM estimate for the treatment facility dated 10/23/2015.

15. Annual analytical cost allowances during the time of the facility operation are included in the
estimate and they were provided by the Feasibility Study project team.  Their estimate was
increased by 10% to allow for additional sampling and analysis of water at the receiving facility.

16. Leachate and contact water transportation costs during the 30 years of facility operations are
included in the estimate. The annual value is based on FY15 actual transportation costs adjusted
to remove elements not directly associated with transportation of the water and to cover
projected increases in the number of truck loads required during operations.

17. Operations of the treatment facility during the EMDF post-closure period were estimated at 30
years.

18. Annual analytical cost allowances during the time of post-closure are included in the estimate
for a period of 30 years and they were provided by the Feasibility Study project team.

19. The estimate includes trucking of EMDF leachate water during post-closure.  The estimate is
based on two tractor/tankers one day per month for 30 years.

Schedule Assumptions: 

1. No funding limitation impacts will be experienced.
2. Design will take approximately 12 months.
3. All construction is expected to take approximately 12 months.
4. The operation and maintenance of the treatment system is expected to last 30 years.
5. Post-closure leachate management is expected to last 30 years.
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Estimate Uncertainty: 

The estimate was prepared in support of a Feasibility Study quality, which places it as a Class 4 estimate 
as defined by the Association for the Advancement of Cost Engineering International. The uncertainty 
range for Class 4 estimates can be as low as -30% to as high as +50%. The recommended level of 
uncertainty to apply to this estimate is -20% to +40%. 
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ESTIMATOR: 

UCOR 
UR I CH2M 
Oak Ridge LLC 

All signatures on fi le. 

PROJECT MANAGER: 

ESTIMATING MANAGER: 

EMWMFIEMDF Leachate FFS Alternative 48 
Estimate Log Number: 20151112A_ 48_0 

DATE: 

DATE: 

DATE: 
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UCOR 
EMWMFIEMDF Leachate FFS Alternative 48 

Estimate Log Number: 20151112A_ 48 _0 

WBS 

01.01.01 

UR I CH2M 
Oak Ridge LLC 

Acdvtty Task 

0100 

0100 

Descrlpdon 

Capital Costs During Design 

Phase 
Ptrform ProJ•et Managtmtnt 
During Design Phase 
Perform Project Management 

During Oeslan Phase 

Ex­
hlbtt 

Notes QTY UM LabOrHours Labor Rate 
Toial Labor 

Hours 

1------+----+----+'32= Lab= or--i'u,,_.c,..,,o",R'-'·=£ng1neerin9_.,1F'-'v-'-1e"-Rev=.,_1=,B06,,•,__, -1--f'Pn>-"'=iea,_,e=-'l"'ne'-'er= Oc:1.,,_5,_FTE=-----+----'0._,2,,_5..,ece•-1---'-1"'880= 0"-0-'-hrl'"e"'•'--'1---'8"'8-"9'-7 "'/hr-'-+---•"ro"""'oo'-I 
41l.al)o, _i,UCOR-Procu«,,..,,.lf V18Rtv1906) Pn>cu,emen1-01Sl"TE 0.25ea l,88000h<lea 7L30/hr 47000 
S1L>i>o, UCOR- PrOJCttManag• ... ni(FY16Re,,1 Projttt Manog•r - ,2HTE 0.25 •• 1.880.00 ,,,,.. 138,59 /hr 41000 

S2Labor 

S8Labor 

,BOS) 
,ucoR . 0..al!ty A !.'ttK.lnC. (FY16 R~I 
8061 

I UCOR. Adm,nlstnwve S.MCOS (FY 18 
!Revl 808) 
UCOR . Environmental S~ety S. Heath 

j(FY 16 Revl 806) 

QA . 025 FTE 

Admn- O 25 FTE 

ES&H • .25FTE 

0.2S ea 1,880.00 hr/ea 81.42 /hr 470 00 

0.25 •• 1.880.00 hoe, -4141 Jtir 470.00 

0.2S •• 1,880.00 hi/ea 75,91 /hr 410 00 

l------+----+-----l'RSl=SA=O,,_A -.',s"',e,,"'1"01rc,E,=noi'neeo'Scientist{e_FV,_1"'6-'-R"'ev'-'J-"BQ=6),+--!>IF.,,n"'"·ron='== ·""'•l"'E"'n"'o,r"-_.2,,_5 ,_FTE=.. ___ -+---'0'-'2"-5-'e"'• -l---'-'1"'880= M"--'h"'rle,,a,-,l--~,;"'o-'-7'-2 "'/t,"+---'•"-7"-0"'00'-I 
1-------1-----1----+SA= T~CH~O"'l~+iSA= f~e"Ch'-NUI= • Level 3 (F'Y 18 Revl BO&) PCS . O 1S nE O 2$ ea l 880 00 hrlu 99 HS /hi 4'10 00 

OffSppty IOtfac1:Suppln~S'. tromR.S MCan$monthty 3,780.00 oa 
k ost 
0100 Ptl"form Project Manag•m•nt 
During Design Phase 

,~::n:e;.o;i::;i:: Management 
l------+---0,..,20= 0+----+-----rD=•!!_an f acilltles 

0200 

0300 
0300 

Onion FacilitlH 

I 
l 0200 Oe-tian Facilities 
10200 Oesian Facilities 

Conduct Treatol>llity Study 
! conduct Treatabllitv Studv 
Tre11abrllty S.udy 

0300 Conduct Tnatability Study 

;0300 Conduct Treat, bilitv Study 

Ca1cu1o1tcd tiaood on IS% 011~ 
construc-tion cos.t 
1520.815•528, 125-5.881, 158• 768.750,7 .9 
08.848) 

Refcu~nc:e AE'COM e:.'1HTI:&ile IOI Landhl 
Wa!.ttwatlf Tn:atrrerlt Sys.tern, clattd 

101231'15 und!f 01,ect Field C~t Acct•• 

0,15 pCI 

1 00 ta 

3,760.00 

3,760.00 

1------+---o,.40= 0+----+----"''P"'r-"e.,.pa"''"' "'R"'egulatpryoo,.,,c"um=•n"'t"-s--+--t------------1------+-------+-----+-----1 
PCCR PCCR 

1-------1-----1----+RSl= 'SA= o~• --+'P~'nnc=·' ~=t.FV~ 1~s ~R~ev~1~e=os1 __ ,_ _ _,._ ___________ -+---'~9~7 -oo ~ .. ~----~• o-o~"'~'•~• -1---~1~90~1~0~""=-i---~ 1e~1~· o...,o 
RSISAOS ITectmlClan tFY1$ Revl 806} 93 00 ea I 00 htftai 5$ 64 Int 93 00 
RSISA08 l$tr,()r Entur1tcr/SC1CnllUfFY18Revl 808) 249.00 C.i l 00 hr/ia 120 12 /hr 249.00 
Of!Spi,ty O!hceSupplJes, homRS Metnsmonthtv S39.00 hr 

Cost 
I PCCRPCCR 

RAWP RAWP 

1------+----+----+'IRSlc,,'"'SA""'0;:.4_4Jj;p:.:'-:=c"'·~•er(FVISRevt806l 
RSISAOS ITechmc:ian lFYISRevl B08l 

RA.WP.RD 
R 

RSISA08 ISentorf:naineerlSctenust ff'Y16 Revl 806) 
OHSppty jOff«Supprrts.fromRS Munsmonc:hty 

1:':,.,,RAWP 
RAWP/ROR 

I 
R$1SA04 Princloal Enalnee, <FV 16 Rev! 8061 
RSISAOS )Tec.hnician lFVIS Revl BOG\ 

1------+----+----+'RS= ISA=0,._8_-"r,s,,.,,,,,."'orc,E-~~neer/Sc1ennst !FYlti Rav i 806l 
Oft$t)pty Office Supp.lits. f,om RS Me~s montn~ 

ROOESO 

WAC 
Revision 

RSISAO~I 
RSISAOS 
R$ISA08 
OffS,,ply 

RSISAOS 
RSISA08 

! ~:":,.,,/RDR RAWP/ROR 

ROD E$D l~=~l!~~:r~:11=1806) 

;Set11orEn!JneerJSclenriS1 (FY16 Revl 806' 

iROO ESD ROD ESO 
'WAC Revision 

ieehruo,nCFYl$ Rev1 806l 
l Sen1:or EMlneer/Sclentist IN16 Ra,1 806\ 
l Olfa Suoobes. f1om RS. Means monlhty 
!cost 

197 00 •• 
93 00 ea 

249,00 •• 
539 00 hr 

197 00 ea 
93 00 ~a 

149.00 •• 
539.00 hr 

98 50 •• 
46.50 ea 

124 50 ea 
269,50 hr 

88 50 •• 

12450 ea 
269.50 hr 

oo hr/u 
I 00 hrlea 
I 00 hrtea 

I 00 hrlea 
l 00 hr/e.) 
100 hrtH 

I 00 hrle,1 

1.00 hd•• 
I 00 hr/ea 

1 no hlfe 
l 00 hrfO 

l 00 hr/ea 

180.10 /hr 
5664 /ht 

110 72 /hr 

180 10 /ht 
5664 /hr 

11071 /hr 

180 10 /hr 

5064 /ht 
120 71 /ht 

180 10 /hr 
S&641 1hr 

120 72 '"' 

639.00 

197 00 
93 00 

249 00 

639.00 

197 00 
93 00 

249 00 

539.00 

98 50 
46.50 
,,. so 

269.60 

98 50 
46 50 

174 50 

Total Labor 
Unit M.terial 

Pnce 

41,BlS\!----"---i-
33,~1 t 
65,607 

'.38,267 

22,311 

56}3",!-A ---"'---I 
.iis.~Q~-------

0.54 le.a 

340.487 

340,487 

lS,,180+------t­

!,J08'tl-----"---I 

30,0S9\!---0~.S~
3
-,,.- -i 

70~807-11------1 

35.•a .. 01------1-
s ,ss--11----"'---1-

Jll,OS•.-11---~0~5~3-/lw- -l 

70.807 

:is,,,00'11-------1 
s .. 268""" _____ _,, 

JO 
0
~
9"----0-5-'3- ,-,.--1 

70,807 

1:.7}4() 

1)331 
1s.030,1-___ 

0
_
5
"
3
-,,.--1-

36.403 

!7,140.">l----"'---I­

UJd+-------I 
15,0~,0C,1------1 

Total 
Matenai 

2.02?. 

2,022 

Unit Equip 
Pnce 

I 

284,1------1-

284 

294 

284 

142 

Total Equip Unit Sub Price Total Sub 

I 
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UnltODC 
Price 

bJ 
7,908,848.00 /ptt 

L=~ 
· S0,000,00 1e1 

TotalODC I 

1,186,3:.l/ 

1,185.321 
1,186,327 • 

50 000 

50.000 
50,000 

Total 
Amount 

,t 1,816 
33.;II 
85.607 

39,267 

22.311 

35,631 

~6.738 
•&,60~ 

2,022 

342,509 

342,509 

, ,188,327 

1.186,327 

l_.186,327 

50,000 

50,000 
60,09g 

35,480 
~)$ti 

30,059 
204 

71 ,090 

35,480 
6,268 

J0,0~9 
204 

71 ,090 

3S,.4~ 

V68 
3Q,059 

284 

71 ,090 

17.NO 
?.834 

15,03Q 
142 

36,6.46 

17,740 
7,8'.l<l 

15,930 
142 
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WBS 

01 .01.02 

,_ 

,.-

,_ 

UCOR 
UR I CH2M 
Oak Ridge LLC 

AcUvlty Task Item DescrlpUon 

WAC Revision WAC Revision 
0400 Prepare Regulatory 
oocumentc 
01.01.01 Capital Costs 
During Desian Phase 

Capital Costs During 
Construction Phase (1 yr 

duration) 
0120 Perform Project Managemen t 

During Construction Phase 

0120 Perform Project Management 
Durlna Construction Phase 

321.abo, UCOR· Engonee"'glFY18 Revl 808) 
41L.1bor UCOR . Pfocur•-nt iFY16 Rev1 B061 
S1Labor UCOR. ProJea Managerren1 (FYI& Revl 

806) 
52l•bor UCOR • Q.>~ly A,Su<an<e (FY 16 Revl 

808) 
55Ubor UCOR. Adminttt.r3bve Servic.es (FY1 8 

Rovl 808) 
S8Lab0f" UCOR. E-nvlronmental Safe'r-j & Ht.11th 

l<FY 16 RIVI B06> 
RSISA08 So,,,o, Eng,ncc,/Saenoi, (FY 18 Rwl 808) 

1SATCH03 SATe<fln<al -Level 3<FY18 Rl!vl 8081 
OffSpply OthCE:': Supp bu. fron, R .S Means:tnonlhty 

en .. 
0120 Perform Project Management 

OurfnjJ Construcdon Phase 
01 20 P erform Project Managem ent 

During Constn..1ction Phase 

0220 Perform Constructi on Management 
During Construction Ph as e 

0220 Perlorm Construction Management 
Ourlna Construction Phase 

-- Cons.trutt1on Managemenl 

0220 Perform Construction 
Managtmtnt During Construction 
Phase 

0220 Perform Construction 
Management Curing Construction 
Phase 

0230 Pt rform Optratfonal Ru.dlnus 
and St~ un 

0231 Procedures and Tralnlnn 
58Labor UCOR. E.nvironmc~I Safer, & Healttl 

l<FYl6 Rev! B06l 
RSISA08 S•"'" enaone«~ienoSt (FY18 R<vl 8081 
-- Ma1,n11 Alow,,nce 

I 0231 Procedures and Tralnln• 
0232 Readiness and Startup 

IOCtsft Mar.ten~nce Skilled c,aft\Norker$ (FYIS 
Rovt B06l 

58L~bor UCOR. El'fVi,onmcm-al s~~fy & Health 
IIFY16 Rev I 808) 

RSISAOA ISP()f()( Enaineer~ntJSl IFY18 RCV1 806) 

-- Maten.al AlloW31'1t:e 
0·232 Readiness and Startuo 
0230 Perform Operational 
Readiness and Startup 

0240 Construct Treatment Plant at 
EM'I\MF 

0240 Con1truct Treatment Plant at 
EM'I\MF 

-- Construct Treaurerc P1al'll atEM\.\MF 

Ex-
Notes QTY UM 

hlblt 

I 

I 
Pn),ect Engmec1 . 0 2S F"TE 0.25 •• 
Pfoo.,remenl • 0 25 FT!: 0 ,s •• I 
"'1>iea Managrr • .25 FTE 0.25 n 

0A · 02SFTE 0 25 •• 

Adrrin • 025FTE 0 ,s •• 
ES&H . 25 0 25 e.1 I 
Envitotun11~taf Engl'. 25 Fil: 0 25 •• 
""' · 0'.lSFTE 0 25 •• 

3,760.00 ea I 

t 

Calculated based on 8% of total 0 08 11(1 
conwuCtJOn cost 
(620.815•Sl8.1 ?5 .S .991.158 • 76e.7SO: 7 ,9 
0 •8481 I 

I 

f 
I 

0 50 ~a 

2.00 •• I 
l 00 Is 

4 00 e& 

0.10 .. 

? .00 •• 
I 00 Is 

Reference EM'I\MFIEMDF l eachate 
f enibility Study On..Site Treatment 
E•tlmat• , log #201603248_0 dated 
418115. 

Refe-rence AECOM estimate fa, Landfill I 00 Is 
W3st~ttr Tte3tment Sy-stem. dated 
I Qlll/15 Es'bmare less addit>Onal storage 
was c31culatt'd at $6.905.000 Rernovc I PtelrriNICY and f"'inal Ot:sign ttnd 
Tre&tat,br,,, Studvwtuct, ar·e al i:ovtr'td 

EMWMFIEMDF Leachate FFS Alternative 48 
Estimate Log Number: 20151112A_ 48_0 

Labor Hours Labor Rate 
Totaf Labor 

Total Labor 
Unit Material 

Hours Price 

269.50 351.403 

2 ,166.00 283.226 

5,916.00 623,713 

1,880 oo hr/ea 88.97 /hr ::~~ 41 ,&16 

I 880 00 hrle• 7130 1hr 33 511 
1,880 00 hr/81 139.59 /hr 470.00 tS~ .tiO/ 

1.880 00 ""·· 
8142 /hr 470 00 38.167 

1.880 00 hrle• 4747 /hr 470 00 12.311 

1,880,00 hr/ea 1S.81 1hr 41000 35,6.31 

1_.880,00 M'ea 120 72 /hr 410 00 56 /38 
1 880 00 hrle• 88 16 /hr 470 00 41\605 

- 0.54 , ... 

3,760.00 340.487 

3,760.00 340,487 

80 00 hr/ea 7681 /hr 40 00 3,032 

80 00 hrloa 120.12 /hr 160 00 10J15 
. 3m50 /Is 

200.00 22.348 

120 00 hrlett 5293 /hr 480 00 25.406 

12000 hr/ea 7581 /hr 1200 910 

120.!lD hrlc• l?0.7? /hr 240.00 28 913 
5 487 SO 11s 

732.00 66.J,.89 
932.00 77,637 

L 
l 

I 

Total Unit Equip 
Tolal Equip Unit Sim Price Tot.ii Sim 

Material Price 

142 
1.136 

3,158 

. 

i.cm 

2.022 

2,022 

J.m 
3.293 

I 
$.488 I 

6.:488 I 

8,780 

2/911.016 3:42 PM Page 3 

EMNMF_EMDF Leachate FFS Altematlve 4B 02092016_1.pee 

UnltODC 
Total ODC I Total 

Price Amount 

365-45 

284.362 

1,236,327 1,863,198 

-

.s1 .s 18 
. at.511 

6~,tiOI 

38.267 

21.311 

35.891 

- Sti,138 
46.~05 

l .022 

342.509 

342,509 

-. 7.908.8'18 oo /pa 632 700 632.708 

632.708 632 .709 

632.708 632.708 

. 3,032 

19315 
3.293 

26,640 

?5.408 

910 

. 2e.B73 . 5.4~ 
SQ.776 
86,417 

5,991 .1ss oo n.--, 5.99J.158 5.981.158 

I 
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UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item Descrlpdon 

0240 Construct Treatment Plant at 
EMV\Mf 

- ContO"Ua Tre,!!IT'ent P lant It E:M1N.IF 

0240 Construct Treatment Plant at 
EMV\MF 

0240 Construct Treatm ent Plant at 
EMV\MF 

0260 Construct Tanker Loading Stations 
at EM""-1 F p lus Purchase 

Addi tlonaJ Ta 

0261 Con$truct New Loadlna Stations 

-· Rem:ive Exisoog Leading 

- Inst¥! New Footln~oundat.lon for~$$ 
Plilform 

- Procure LoW'lg A,m & Access P11tforcn 

- Modlfv~ Lo•dino Ann "'-on 

- lnit&il Access Phfflorm 
Install L*inn Arm 

- P!J?fng, Electnca1_.. 1n1ult1tion AHowanc:t 

-· Prtparc Subgr&dc- for Unloadin,; Slbb 

- lExc.wa.~e &Form Slab,Acce-ss·Pbtfoml. & 
Sum• 

-· Plracc: & T,c Rebar. \/11.M.cr~top, SctAnehor 
Bolts E1t 

- PJtet & l="ini:sh Concrete 
Rack Forms& BacM"III to FW\ished Grade 

··- P,ocure Aoc:tu ~attorm 

- lnsta,11 Access Pl3tform 

- 1nstSI L03d1na Arm 

- Miitl'~bor for C'NT'J to TJnkerT,...ntfer 
Anr,,o,yEqu,p 

- Rem:,ve EXi!.!lng Tl'ansterPuny 

- lns1311 New 250 GPM Pvm• 
0261 Construct New loading 

Stations 
0262 Purchase New Tankers 

- Pur4h.ase ~er Ti,nker Trailers. 

0262 Purchase New Tanker, 
0283 Subcontractor Ovarhead and Pro rd 

-· Subtontt'adbr O&mtad .:ind Ptot11. 

0263 Subcontr.a.ctor Ovemea.d and 
Profit 

0260 Construc:t Tanker Loading 
Station s at EMWMF plus Purchase 

Additional Ta 
0270 Construct Tanker Unloadi ng 

Stations at LGWO (or OF200) 
0270 Construct Tanker Unloading 

Station, at LG'M:l (Dr OF200l 
SPTSA.03 Sen10t RPT CFYIS Revl 808) 
Field Engr Fi,:ld Engineer, Mtncamvm, RS Means 

- 01 Cost\l\tlrks~ 8a(C Cost 
PrOJ Mor 01 P,oject Manage,. Maximum. Rs Means 

CosrVYork!.....Bare Con 
Suptdt.01 Supenotcndett, Maxim.im, RS. Means 

- CoSt'Vl.tlrks.. Sare. COSI 
1FE1310 TFE.· Straight Frame Tri,./',)!e Ck;"l) Tn.1ci<". 

Re~teg: Fuelr"° 
TFE1A31 TFE StanQht ft'an'I.? Tri-Me Oun'p T,uek. 

Non,ReQIAare(I. ln,1 Al M.:umen.'lnc:e, 1· 10 
Trks 

TFEl.6 1.3 1'FE· Truck Opetator: FtAty Trained & 
Cettit•ed 

TFEI 7 70 TFE· Clean Fa Haul, IIQK:tesMatenal, 

-· S.elcdNe demol1tl0n, rtta1n1ng wah, 
eonerere ret3!nin9 ~11. 10' hi9h, 1nc:lucle$ 
rC*'lfOrCtng 

- Casi:,,n place retaimngwalls. reinforced 
conerei. canr:il1tV111r. 33 dll!Qi'H slope 
embankment, tO' h,yh, tnclu<fcs 
excavation. bac.ldil & re1rlomng 

- Extav~ng. trench o, cor(lnuou~ foomg. 
dense h,ird clJY. 3'4 CY exc.....ar.or. 6' 1(1 

10' dl'!'ep, excludes Wtlll'lg or dewateuAg 

- Pipe. wi1n1es.ssteel. threaded. 2· 
d'3meter. sehedl.tle 40, t'y'Pe 30,q. 1nc-Jude-s 
rounltMS aod h3MffS tO' 0C 

EX• 
Notes QTY UM 

hlblt 

elsewhere tor I re~ total ot S ~8 I 00 IS 

I 

trom FFS_Team I 00 IS 
rrom FFS Team I 00 Is 

homfFS Team I 00 IS 
from f'FS Team 1.00 Is 
from FFS Team I 00 Is 
from FF$ Team I DO lo 

J tromFFSTeam I 00 1$ 

[lromffS Te•m I 00 I> 
from FF$ Tc.1m I 00 Is 

hornFFS Te-am 1.00 i. 

from FFS Tnm I 00 1$ 

from FFS Team I I 00 Is 
f,omF'F"STcam I 00 IS 

from FFS Tea,m I 00 Is 
from FFS Tum I 00 Is 
from FF'STnm I 00 Is 

from FFS Team I 00 IS 

ttomFFSTeam I 00 IS 

- ,~ 2 00 •• 

t1~% o1 'SUbcont,actor cost 0.26 IS 

Ove,.._..t Ounnn 6"xc:t'v111>on I 00 ta 
1 Safer, & 1 Field Eng, 9 00 wk 

4 50 wk 

4 50 wk 

As$.ume soil & eoncrere. goes. to EMWMF 1.000 00 hr 

1 o trutkS to, 2 5 weeks: 100.00 day 

13,31)0#/CY San• (11SO CV- 3.300#/CV) I 

1,000.00 Iv 

2.063 00 ron 
'2',000/Ton • 

155.00 W 

163 00 W 

Ad<ltlOMf exovat:1on not lnchJded 17,500.00 bey 
demotition ,ind reuiningwall 

Re.located pipe 80 00 W 

EMWMFIEMDF Leachate FFS Alternative 48 
Estimate Log Number: 20151112A_ 4B_O 

Labor Hours Labor Rate 
Total LaDor 

Total Labor 
Unt1Ma1er1a1 

Hours Price 

. 

..;. . 
. 

. 

. 

. 

-

, 

. 

,--= - .-

I 
100 00 "'"'· 4369 /ht 100 DO I •.31111 . 

. 

- - . 

. 

. 

Total Unit Equip 
Total Equip Unit Sim Price 

Material Price 

I 
' 

1,000 00 /IS 
15,000 00 /Is 

85,000 00 /IS 
8 000.00 /Is 
9 000 00 ,,. 
3 000 OD /Is 

10,S00.00 /Is 
6.SOOOO /Is 
8.SOO 00 /Is 

11 ,SOO 00 11• 

9 000 00 /Is 

.[ 
2 000 00 /Is 

85,000 00 /Is 
8.000 00 /IS 

·l 
3,000 00 /Is 

25.000 00 /Is 

I.SOOOD ii$ 

8.000 00 /IS 

' · -

•nsoo.oo 11s 

H 
1,57500 ~ 

2.600 00 /Wt. 

2,400.00 '""' 

6 55 /hr 

474,71 Jrn-, 

40.84 /hr 

831 /ton 

28448 1W 

333.80 m 

742 lbr:y 

683~ m 

Total Sim 

2/912016 3:42 PM Page 4 
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UnttODC 
TotalODC I Total 

Price Amount -

·~-1..!.l8_QQ_jJL ~.911J.. 151l !>,991,1_$8 

5,991.168 5,!)91 ,158 

6,991 ,158 5,991 ,158 

.I . 
2,000 i.ooo 

1s.onn . 15,000 

e; uou 8~.000 
8,000 8,000 
9.000 8.0-1!!) 
3.MO l,!100 

lU 500 10,SOO 
MOO 6,500 
9,500 8.500 

il 5tl0 - II &00 

9.0001 ~.Q!11) 
?.Don 2,0!!!) 

85 000 - 65,000 

8,00~1 . 9.000 
3,000 . 3,000 

2s.no} 
. 15.000 

1.5{)0 1.500 
8.000 . $.000 

262.500 262,600 

80,000 OD le• 160,000 160,000 
1~01)() Hl0,000 

IUb trio 10!>.82_§ 
105,625 105,626 

368.125 180.000 528.126 

. '2,!369 
1.1 175 14,175 

11_700 11.700 

,o 800 10,800 

6.650 n.5SO 

.:1.i:11 ,:17.471 

40.840 40,840 

11 J.14 17,1'14 

44,096 44,086 

54.409 54,409 

128.850 128,850 

~.151J fU51 
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-

01.01.05 

-

UCOR 
'UR I CHZ-M 
Oak Ridge LLC 

Acdvlty Task Item Descrfpdon 

0270 1 construct Tanktr Unloading 
Stations ,rt LGWO (or OF200) 

-- Structural c.oncrete.1n ptac;e, $iab on (lf'ade 
(3500 psi). a· ttuck, 1ndudl,)sfo,msc.c1 
use&). Grade 60 re~r. c..on,reie (Ponj.,ln,;t 
cement Typt IJ, Mcf plac 

-- Stl\lCtUL'81 eoncrt:re, thickened edge fo, 
,tau on grade (3500 p~). depth ,s add"' ,o 
and powed monotlhlcallywith slab, IZ' 
Y4ide x 12" d+'>eD vnre1nfo 

-- Swno and 0101 AIOwance 

-- PIJ)t", stainll?SS steel, thrtMed. 4• 

diarre1er, schedule 40. type :J04. uu:hfu 
COUpi"'9$ and hange,, 10' 0C 

-- A$1'>h,tt1e concrete p....,mg, pJrk1n9 lors & 
drivew3ys.e· s~~batt. 4" t>indl!r course. 
,4• tocioina no nohalt haulina ancluded 

-- Unidentified Up,;radesAlowance 

- Seeding. Mech~l'11tal seeding grass seed. 
4 5 lbspe, M.S F ,h¥1d pushspreadtt 

-- Seeding. mec:h3nictt1 &Pl)ly fertiliter. 35 lb$ 
faer M $ F' h~reael ~, 

-- Mob1li~Jt1on & Trainino 

--r 
Oermt>111xauon 

0270 Cons.truet Tanker Unloadlng 
Stations at LGWO (or OF200J 

0271 Subcontrletor Overhead and Profit 

- SUbeonncior ovemeao and Prati 

0271 Subcontractor Onrhta.d and 

Profit 
0270 Construct Tanker Unloadfng 
Stat ions al LGWO (or OF200) 

0290 
I 

ConstnJct AdditlonaJ W.ter Sto1'ge 

at LGWO 

0290 1 Construct AddltionaJ Water Stonge 

atlGWO 

- Consuuct Additional \Nater Storage at 

I LG'M) 

0290 Construct Additional Wattr 
Storaa, atLGWO 

0291 Subcontractor Overhead and Pront 

-- Subcontrac.tor Overhead anrt Profc 
0291 Subcontractof Ovtrhead and 

Profit 
0290 Construct Additio nal Water 

Storage at LGWO 

01.01.02 Capital Costs 

DLW"ing Construction Phase 
(1 yr duration) 

O&M Costs During EMDF 
Operations and Closure (30 

yrs duration) 
051 0 Perform Project Management 

During EMOF Op erations 
0510 Perform Project Management 

During EMDF Operations 
32lab0f UCOR Eoaiooerino CFYt& Revl 8061 
'41Labor UCOR· Proc .... men!(FYl6 Rovl 808) 
5<L•bor UCOR . Projea M•••!Je"""' (FYl6 Revl 

806! 
521.0bo, UCOR • QJ8'Jty A"u,anc,, (FYI& RM 

B061 

J55lal>or UCOR • Adrninistt.'.llro'c St-Nice~ (FYtG 
lffi'I 806) 

581.3bor UCO~ ~ Environmental S~ery & Healh 
ltFY 18Rov1 8081 

RSISAOB S"""' Eng,nee,/Soe"'st LFY16 Rcvl 806) 
SATCH03 $A Techruc.i • l evel 3 IFY 16 Revl 8061 
Of!Spp\'f Ofhce Supp~s. rrom R $ Means morthty 

CoSI 
0610 Perform Project Management 

I Ourina EMOF Oceratlons 

Ex· 
Note& QTY UM 

hlblt 

T~r spill containM!nt 51:ab 15 00 cy 

Use price for curb 30 00 W 

1.00 LS 
Unloading p,p.e heade-r 55 00 W 

Aiph.tlrrep•ir 3,000 00 $1 

1.00 Is 
375 m!l 

,_ 
3 75 m!1 

l 00 •• 
l 00 IS 

25% GI SUbCONflCtor COit 0 25 .. 

Esti mated to be 50% of that 
req uired for Tanker Unloading 

Station for Alternative 38 

Newtank and associated pumps, I 00 Is 
fOl.l'ldaitt0ns. etc .. trom T)icrSeMe -
ExdudeMarkuas and tee 

25% d subc.oooac<or cost 0 25 Is 

-

Proiea Ena1neer 0.13 ea 
Ptoo.i1emtf'lt 005 n 
ProjeCI M:,nager 0 25 •• 

0A 0.13 .. 

Adn'in 0.13 ea 
,_ 

ES&H 0 13 •• 

El'YYlrontrentat Enqr 0.25 ea 
PCE 0 13 .., 

66.270.00 •• 

EMWMFIEMDF Leachate FFS Alternative 48 
Estimate Log Number: 20151112A_ 4B_O 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Material 

Houn, Prfce 

. 

. 

-

. 

. 
100.00 4 .369 

,_ 
. 

100.00 4,369 

4 ,792.00 422,492 

56,400.00 hf/ea 88.97 '"' 7.050 00 627 239 
58,400 00 1., .. 7130 /hr 2,820Jl0 20 1,065 

56.400 00 .. , •• 13959 1hr 14,100 00 1,968.)l~ . 
58,400.00 .. ,.. 8142 /hr 7,050 00 574 .0$ 1 

56.400 OD h'lea 4747 /h( 7,050 00 334,664 

58.400 00 .. , • • 7581 /hr 7.050 00 5~461 

58,400 00 .. ~. 120 72 /hr 14,10000 IJfJ'.!.152 
58 '100 00 tv/e~ 99 16 /hr 705000 699 07~ 

O.S4 /ea 

66,270.00 6 .640.889 

Total UnllEc,.ilp 
Total Equip 

Materfal Prfce 

-

10,802 

. 

35.618 

36 .638 

Unit Sim Pt1ce Total Sim 

152 70 Icy 1,191 

875 1W "l63 

I 
750 OD /LS I 7~0 
173 80 /U '),569 

4 20 /,I 17,600 

I 
75,000 00 /Is 75.000 

2080 /rr,,f 78 

15 3 1 Imo/ 57 

6,000 00 /Is 6,000 
2,500 00 /IS I 2.~o 

492.283 

496,652 00 /IS l:.!:4 163 

124.163 

616,446 

615,000 00 /Is 6<5.000 

I 615.000 

615 000 00 /I& 1 153J-50 
163,750 

768.750 

1,753,321 

2/912016 3:42 PM Page 5 

EMNMF_EMDF Leachate FFS Altematlve 48 02092016_ 1.pee 

UnltODC 
TotalODC I Total 

Prfce Amount 

1.191 

. 1&3 

- 1!>0 . 
9.SS9 

,,.soo 

75.000 
78 

57 

. 6,000 

. 2.~00 
496.652 

124 ,63 
124 ,163 

620,815 

. 

. 
615.000 

615,000 

. 
153J50 

153.760 

~ 

768,750 

6,783,866 8,970,481 

62!.239 
201 ,068 

! ,808.?l9 

. .. 574.0!! 

334,0$4 

53<461 

.. 1,702.152 
,~!1._Q_7! 
35.638 

5.676.627 
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WBS 

,_ 

01.01.07 

,_ 

UCOR 
UR: I CH2M 
Oak Ridge LLC 

ActMty Task Item Description 

0610 Perform Project Management 
During EMDF Operations 

0520 Operate Onsite Treatment Plant 
Ourlno EMDF Ooeratlons 

0620 Operate Ons1te Treatment Plant 
Ourfna EMDF Operati ons 

IOCt>ft Malmtnance $killed Crafi \l\brktri (FY l& 

R•v1 808) 
10Cra!t Mainren,3nc:e Sk~ledCraftW>rkers(FY1& 

Revl 8061 
58Lab0t u~. Errv1ronrrw:nc11 Sa11n, & Ht.al!ll 

(FY18 RM 806) 
RSISA08 Senior Enoneer/Sc1enuS1 lFYIG Rev I 8061 
PPEOMOd PPE Levtl O Moa1f1ed 

0620 Op.erate Onsite Treatment 
Plant During EMDF Operations 
0520 Operate On site Treatment 

Plant During EMOF Oneratlons 

0530 Purehase GAC and/orTrn.trnent 
Resins 

0530 Purchan GAC a.ndlorTreatment 
Resins 

- · Annual Mau~11al Allowance 

0530 Purc:hue CAC and/or 
Trntment Resins 

0530 Purchase GAC and/or 
Treatl'!!ent Resins 

0640 Frei ght on Materials 
0540 Frtlght on Materlals 

- ~rttght on Materials 

0540 Frelnht on Matertals 
0540 Fniaht on Materials 

0560 Sam pit/Test Leachate During 
EMOF Ooerallons 

0560 Sampl6/THt Leachate Ourlng 
EMOF Operations 

- Annual An&lytie~ Cos:t't 

0560 SamplefTest Leachate During 
EMOF Optratlons 
0560 Sample/Tut Lu.chat• Ourf.ng 
EMOF Ooeratlons 

0570 Truck Leachate Plu, Contact Wattr 
During.EMOF Operations 

0570 Truck Leachate Plus contact water 
During EMDF Ooeratlons 

- Uat:h:.tt and Co((aa Watt-, 

TrJns;:iombOn COst 

0670 Truck l eachate Plus Contact 
wattr ourinn EMOF Operations 
OS70 Truck Leachate Plus Contact 
Water During EMDF Operations 

01.01.05 O&M Costs During 

EM OF Operations and 
Closure (30 yrs dt.ration) 

O&M Costs During 

Post-Closure EMDF (30 yrs 
duration) 

0610 Perform Project Management 
Ourfn.a EMOF Post•Closu.re 

Ex· 
Notes QTY UM 

hlbll 

I 

30ye,,s M 2080hovr$:pttyur .e 62400 100 u 
~ours 

0 11 u 

0.06 n 

006 ea 
139,776 00 h, 

t 

(PetR. McOonnt:11·.$88,000,,ear 30.00 yr 
~Dowanc:e fr,ir GAC treatmeni r.et.hnology 
Pe,Ray aoo Stephen Hahn new 
ttchnotog,,, Is Ion Exchange and mateOal 

I 
allow.,nte tor ton Exchange is 
-appro~umau:ly twice lhC ~edcd auow;incc 
foe GAC. therefore vse 2x $88,000f)'eair or 
$176&1W\/,.-ar for m,iteralsl tiilus tJX\ 

Reference AECOM esb®tt forlandfltl 0 08 p(l 
Wast~rer Tre.,tmenc SVste,,n. dated 
1003115. ACCT 80 

1 

I 
per FFS prOject tflm (p{ut 10% f.or 30 00 yr 
add1bonal art.alySt-s ~t 11:C.(!Ml'lfil l~ll1ty 

212-511> 11=233 76111 

Sasedon.FY15 actual tran~ortatroncosts 30 .00 y, 
r efer-ence ROS 280) ad,uaed ro rt:n'(lve 
eierrencs not auoci11ed wth 

r•n1po1131ion COS!S, adJU$"'d up 10 Co-tf 

I prqected increases 1n nurrt:ier of IJ'Vc:k 
_ loads 

EMWMFIEMDF Leachate FFS Alternative 48 
Estimate Log Number: 20151112A_ 48_0 

Labor Hours Labor Rate 
Total Labor 

Total Labor 
Unit Meerial 

Hours Pnce 

66,270.00 6,640.889j 

I 

62.AOOOO hrlea 5193 '"' 124.80000 8,605.66'1 

61.40000 h<lea 6183 /ht 7.48800 386.340 

52,40000 IV/81 7S81 /tv 3,744 .00 203,0Jl 

Gl 400 00 hr/ea 12072 /hr 374400 .1§11176 
450 /hr 

139.776.00 7.737,812 

139,776.00 7.737.812 

I 
·1 

193,160.00 /yr 

I 

I 
I 
I 

Ff 
-

206,046.00 14,378.701 

Total 
Material 

36,638 

ll28,9$1 
628.967 

628,967 

5.784,800 

6.794.800 

5 ,794,800 

6,459.395 

Unit Equip 
Total Equip Unit Sub Price Total Sub 

Price 

. . 

I 

2/9/l016 3:42 PM Page 6 
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UnltODC 
TotalODC I Total 

Price Amount 

6,676,627 

. a.605.66" 

. 396,140 

l8J,83J 

451_.!16 
828,957 

8,366 769 

8 ,366,769 

5.794.800 

6.794.800 

5,794,800 

5.7~ .800,00 '9a 4ll3,S8'I ,1&3,584 

4612_84 dG3.l.58d 

463,5~ 463,584 

133.769 00 fyr 7,013,070 7,0IJ.070 

7,013,070 7.013070 

7,013,070 7.013,070 

1,500,000 00 ty, • s.000.000 45.000.000 

45,000,000 45,000.000 

45,000,000 45,000,000 

52,476.654 73,314,750 
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UCOR 
UR I CH2M 
Oak Ridge LLC 

Activity Task Item I Description 

0610 Perform Project Mtin~gement 
During EMDF Post-Closur• 

32Labor UCOR - [nnineerinn 'FY16 Revl 8061 
'1 1l.ahor IUCOR • Proctxemer, (FY 16 Rev1 806) 

51labor UCDR- Projea Managerrent (rY16 Rev l 
BOG> 

52Lobor UCOR- C..:UahlyASSt11 t1r1ce (FY 16 Rev l 
006) 

s.c;Labor UCOR . Adminis.-r~uive Servicet (rY16 

,Revl BOG) 
50Labor l~COR . Enviroorrental Safely & He, ltll 

FYlfi Rev I B08l 
RS1SA08 l $4;·111c11 Eng.ncq0Sc11: nl.l~ (FYH;C Rwl 808) 
SATCt 103 SA l 'eehn1cal. Level 3 CFY J6 Revl B06l 

OffSpply JomceSupPrlC'1. r,urnR.S. Meansmu,,u,~ 
Co.i 

0610 Perform Proj ect Management 

l ouri ng EMDF Post.Closure 

0610 Perform Project Mana.gem ent 
Ourina EMDF Po st-Closure 

0620 loponit• Onslt• Trutm•nt Plant 
During Post.Closun EM DF 

0620 I Optratt Onsit• Trtatment Plant 
During Post.Closure EMOF 

IOC,~n M~1nh.'f'lOIICC Sk~l('(l Cra1t~11«:1·l (I-Yt6 

.Rev! 806) 
58Labor UCOR Environmental Safery &. He3!th 

(FY16 Rcvl 806) 
RS1SA09 5enior St~ EnoineP.r/Sdentist ('FY 16 

1Rev1 8081 

Sf'TSA03 S(·n,c,, RPT {FY18Ht:v1 8tl8) 

- · Material Alowance 
0620 Operate Onslte Treatment 

( l ant Durin g Post-Cl osure EMDF 
0620 Oper.te Onsite Treatment 

Plant During Post-Closur. EMDF 

0630 Sampl efTest Leach ate During 

Post.Closure EMDF 

0630 I Sampl effes:t Ltachatt Ourfng 

Post.Closure EMDF 
.... Sam...s; .. ,..,Analv1ic.al 

jOS30 Sampl effest Leach ate During 
Post.Closure EMDF 

j~630 samplefTtst Ltach ate ourtng 
Post ~ losure EM OF 

0640 Truc k EMOF Leachate During 

Post.Closure EM CF 

0640 Truck EMDF Leachate During 

r ost.Closure EMDF 
IOC:r11ft M~inlP,n:!'llCP. Sk'i!ed Cmft\!\bl'Y.f!rs: (FYl6 

Revl ROfl\ 

GF1'1'1kTrc1r IGF~ Tiu<!< rr•cto1 (StfT'I). 8X4, 4U0Hf', 
OperCosr 

CFEV\o111'1" GFE water 1 ra11e,. ~K Gallons, Oper Cost 

0640 Truck EMDF Luichate ourtng 

Post-Cloaure EM OF 

10640 Truck EMDF L eachate Durin g 

Post.Cloture EM OF 

1

01.01.07 O&M Costs During 
Post-Closure EMDF (30 yrs 
duration) 

Ex-
Noie~ QTY UM 

hiblt 

Proiea Cnnineer 0 05 ea 
Pror,urement I 0 03 e.,l 

Projea Manager 0 10 e• 

0A 0.05 •• 

Adtrin 0 05 e• 

CS&li O 05 ea 

Envafonrr,:nta1 t:.nu, 0 10 '" 
PCE O.Oo e• 

26,790.00 ('a 

I 

1 d.:iy once:. mc,nth 1Uf30 yc~rs. 200 ca 

1 day Qnte a month for 30 years O 50 e3 

1 d:ty once :t mnnth fnr ::to vears 2 on P.a 

1 day once a moottl h)r 30 yc.trs l o~o L-a 
JO .OD vr 

I 
FromFFS te:tm I 30 00 vr 

I 

1 I r!i:iy once 111 mnnrh fnr '.lO yP.;11~ ') , on R, 
nP.rSonnel. ttrive~ 
As:..l.W'fl~ 2 ll'dctors@ 1 d..yhnoriu, IOI' 30 ) ,200 .00 hi 
years = 10 hrs X12monlhs X30yrsX 2 
ea::: 7 200 hrs 
2 trailers T,200 .00 hr 

I 

EMWMFIEMDF Leachate FFS Alternative 4B 
Estimate Log Number: 20151112A_ 4B_O 

LaborHoun Labor Rate 
Total labor 

Total Labor I Unit Material 
Hours Price 

56 400.00 hr/ea 08.97 /hr 2 020 08 250 095 
66.40000 hr/ea 71 30 1hr 1,410 08 100 ... ,i:,;33. ' 
56.400.00 hr/ea 139.59 /hr 5,640.08 707 2081 

58,400.00 ll(/L•a 8 1.42 /hf 2,820 08 220,604 1 

56: 100 00 hr/ea 47~7 /hr , .n,o 08 Dl,865 

56 ,400.00 hr/ea 75.81 /hr 2,820.00 213 .784 
I 

08 400.00 11110a 120,72 /hi ,.s•o.ou 6~ 6 1 
S6.4UU.OO hr/ea 99.16 1hr 2.020.00 2/~_631 

·' 0.54 /ca 

26,790.00 2 ,676,4 62 

26,790.00 2,676,4621 

I 
3,800.00 lll/L' <I 52.03 l h( 7,200 08 381,098 1 

3.600 00 hrf•• 7581 /hr 1,800 00 1::tij;158 

::t.600 00 hr/P.,t IOR 11 /hr 7,700 08 77R .3R? 

a .eoo.oo 111,1:<> 43.8U /hr 1,800 00 18,6411 
J.292.50 /vr 

18,000.00 1 ,374,588 

18,000.00 1,S74,588
1 

I 

b 
J . 

'.l .600 00 hr/ea 52 !=1:I /hr 7,?00 00 '.lAI .OSl fi I 
7,200.00 381,096 

7,200.00 381,096 

51,990.00 4,432,1461 

I 

Total 
Material 

":' 
14,407 

14,407 

14,407 

---
_98,775 

98,775 

98,775 

113,182 

Unit Equip 
Total Equip Unit Sub Price Total Sub 

Price 

1 

· 'I 

1 

.1 

I 

SI .OS /1'11 ,81.~U 

I 00 /hr ;u.•oo 
411,960 

417,960 

417,960 

I 

21912016 3:42 PM ~e 7 

EMNMF_EMDF Leachate FFS Altematlve 48 02092016_1.pee 

UnltODC 
Total OOC 

Total 
Price Amount 

-'- 250895 
100.533 
787,288 

229,ijCJ4 

133,B66 

213,704 

-'- ~0.861 
21~.631 

l 4.407 

2,690,869 

2,690,869 

38t,Ot!8 

136.~5$ 

778,,~B? 

- 18,847 
98,775 

1,473,363 

1,473.363 

30 590 00 Jvr Jllfil .. ~ -11)[!,Rao 
1.097.880 1,097,880 

1,097,880 1,097,880 

lOl,0!16 

381,680 

>O•oo 
799,056 

799,066 

1,097,880 6,061,168 
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UCOR 
UR I CH2M 
Oak Ridge LLC 

Description 

Labor 

Material 

Equipment 

Subcontract 

Other 

Total 

Amount 

19,857,052 

6,586,537 

417,960 

1,753,321 

61 ,594,727 

90,209,597 

EMWMFIEMDF Leachate FFS Alternative 48 
Estimate Log Number: 20151112A_ 4B_O 

Estimate Totals 

Totals Hours Rate Cost Basis Cost per Unit 

268,744 hrs 

14,400 hrs 

90,209,597 

90,209,597 

Percent of Total 

22.01 % 

7.30% 

0.46% 

1.94% 

68.28% 

100.00 100.00% 

2/912016 3:42 PM Page 8 

EMNMF_EMDF Leachate FFS Alternative 48 02092016_1.pee 



J-1 
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Screening Water Sampling Results for Evaluating Compliance With ARARs 

From Tennessee Department of Environment and Conservation (TDEC) regs: 

The point of compliance for the discharge limits for Alternative 3 (on-site wastewater treatment) is prior to 
leachate and contact water combining with stormwater. For determining compliance with the aquatic water 
quality criteria for treated wastewater under this alternative, the U.S. Department of Energy is proposing 
that compliance with the discharge limits be based on a running annual average. Per TDEC’s drinking water 
regulations [TDEC 0400-45-01-.04(55)], “locational running annual average (LRAA)” is defined as the 
“average of sample analytical results for samples taken at a particular monitoring location during the 
previous four calendar quarters.”  

From the U.S. Environmental Protection Agency’s (EPA’s) Guidelines for Deriving Numerical National 
Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses (PB85-227049, 
December 2010): 

A statement of a criterion as a number that is not to be exceeded any time or place is not acceptable because 
few, if any, people who use criteria would take it literally and few, if any, toxicologists would defend a 
literal interpretation. The Criterion Continuous Concentration (CCC) is intended to be a good estimate of 
this threshold of unacceptable effect. If maintained continuously, any concentration above the CCC is 
expected to cause an unacceptable effect. On the other hand, the concentration of a pollutant in a body of 
water can be above the CCC without causing an unacceptable effect if (a) the magnitudes and durations of 
the excursions above the CCC are appropriately limited and (b) there are compensating periods of time 
during which the concentration is below the CCC. The higher the concentration is above the CCC, the 
shorter the period of time it can be tolerated. But it is unimportant whether there is any upper limit on 
concentrations that can be tolerated instantaneously, or even for one minute, because concentrations outside 
mixing zones rarely change substantially in such short periods of time. An elegant, general approach to the 
problem of defining conditions (a) and (b) would be to integrate the concentration over time, taking into 
account uptake and depuration rates, transport within the organism to a critical site, etc. Because such an 
approach is not currently feasible, an approximate approach is to require that the average concentration not 
exceed the CCC. The average concentration should probably be calculated as the arithmetic average, rather 
than the geometric mean 5. If a suitable averaging period is selected, the magnitudes and durations of 
concentrations above the CCC will be appropriately limited, and suitable compensating periods below the 
CCC will be required. 

From EPA’s Technical Support Document for Water Quality-based Toxics Control: 

A typical aquatic life water quality criteria statement contains a concentration, averaging period, and return 
frequency, stated in the following format: 

The procedures described in the Guidelines for Deriving National Water Quality Criteria for the Protection 
of Aquatic Organisms and Their Uses indicate that, except possibly where a locally important species is 
very sensitive, (1) aquatic organisms and their uses should not be affected unacceptably if the four-day 
average concentration of (2) does not exceed (3) ug/L more than once every three years on the average and 
if the one-hour average concentration does not exceed (4) ug/L more than once every three years on the 
average. [In this generic example statement, the following terms are inserted at: (1) either “freshwater” or 
“saltwater,” (2) pollutant name, (3) the CCC number, and (4) the CMC number]. 
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From EPA’s Water Quality Guidance for the Great Lakes System: Supplementary Information Document 
(SID), EPA-820-B-95-001, March, 1995 

Current National guidance (see above guidelines document), requires that, except possibly where a locally 
important species is very sensitive, aquatic organisms and their uses should not be affected unacceptably if 
the following conditions are met: for chronic criteria, the four-day average concentration of a chemical does 
not exceed the CCC or Secondary Continuous Concentration  more than once every three years on the 
average; for acute criteria, the one-hour average concentration of a chemical does not exceed the CMC or 
Secondary Maximum Concentration more than once every three years on the average. Averaging periods 
are time periods over which ambient concentrations are to be averaged to determine whether criteria are 
exceeded. If the mean ambient concentration of a pollutant exceeds the criteria over the averaging period, 
adverse impacts on the resident aquatic life could occur.  

Averaging periods are one means of accounting for the exposure time required to elicit toxic effects. An 
allowable frequency for exceeding the criteria is incorporated into the criteria because it is not necessary 
for concentrations to be below criteria at all times in order to adequately protect aquatic ecosystems. Also, 
it is not generally possible to ensure that criteria are never exceeded. Frequently, concentrations above 
criteria may occur without corresponding impacts on the aquatic biota if the duration is less than the 
averaging period. This is dependent on the magnitude and duration of the exceedance. 
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REVISED DISCHARGE LIMITS FOR LANDFILL WASTEWATER 
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ACRONYMS 

ARAR   applicable or relevant and appropriate requirement 
AWQC   ambient water quality criteria 
BCK   Bear Creek kilometer 
BCV   Bear Creek Valley 
CL   concentration limit 
CMC   Criteria Maximum Concentration 
DOE   U.S. Department of Energy 
EF   exposure frequency 
EMDF   Environmental Management Disposal Facility 
EMWMF  Environmental Management Waste Management Facility 
EPA   U.S. Environmental Protection Agency 
FFS   Focused Feasibility Study 
FI   fraction ingested 
NT   North Tributary 
PRG   Preliminary Remediation Goal  
RER   Remediation Effectiveness Report 
ROD   Record of Decision 
RSL   Regional Screening Level 
TDEC   Tennessee Department of Environment and Conservation 
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REVISED DISCHARGE LIMITS FOR LANDFILL WASTEWATER 

K.1 INTRODUCTION 

The current non-radiological and radiological landfill wastewater discharge limits for the Environmental 
Management Waste Management Facility (EMWMF) were negotiated by the  
U.S. Department of Energy (DOE), the U.S. Environmental Protection Agency (EPA), and the Tennessee 
Department of Environment and Conservation (TDEC) in 2002 and documented in the Environmental 
Monitoring Plan which is an appendix to the Addendum to the Remedial Design Report for the Disposal of 
Oak Ridge Reservation Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
Waste, Oak Ridge, Tennessee (DOE/OR/01-1873&D2/A1/R2). Subsequent revisions to the Environmental 
Monitoring Plan were agreed to by DOE, EPA, and TDEC, and annual reports of the monitoring to verify 
compliance with the current discharge limits have been submitted by DOE to EPA and TDEC. 

This Focused Feasibility Study for Water Management for the Disposal of CERCLA Waste on the 
Oak Ridge Reservation, Oak Ridge, Tennessee (DOE/OR/01-2664&D2) (FFS) evaluates the management 
of landfill wastewater generated from EMWMF and the proposed Environmental Management Disposal 
Facility (EMDF). In order to ensure that the discharge of landfill wastewater is protective of human health 
and the environment and complies with applicable or relevant and appropriate requirements (ARARs), 
revised discharge limits for landfill wastewater into Bear Creek or its tributaries must be developed.  

As noted in Sect. 1.1, this revision to the FFS addresses the direction given in the EPA’s Administrator’s 
Dispute Resolution Decision (Appendix M). The preliminary remediation goals (PRGs) and preliminary 
discharge requirements contained in this appendix were developed solely for the purpose of evaluating and 
screening landfill wastewater discharge alternatives. Final discharge limits will be developed by the 
EMWMF and EMDF project teams and will be provided in the EMWMF and EMDF Records of Decisions 
(RODs) and/or applicable post-ROD documents. As noted in the summary of issues (Appendix M): 

For the proposed landfill, final effluent limits will not be set until the Record of Decision 
is issued by the DOE and the EPA with the concurrence of the TDEC. For the existing 
landfill, the preliminary goals will inform effluent discharge limits that may be selected in 
a post-ROD modification to the EMWMF ROD that will govern future effluent discharges. 

In accordance with the EPA’s Administrator’s Dispute Resolution Decision (Appendix M), “the individual 
with the potential for reasonable maximum exposure to radionuclides in effluent from ORR landfills would 
be a recreational fisherman who fishes at a location downstream from the discharge.” These screening level 
radiological discharge limits were developed based on that scenario to evaluate and screen alternatives for 
landfill wastewater management. 

K.2 NON-RADIOLOGICAL DISCHARGE LIMITS 

K.2.1 INTRODUCTION 

This FFS is being prepared to evaluate the management of landfill wastewater generated from EMWMF 
and the proposed EMDF. A key component of the evaluation is the discharge limits for landfill wastewater 
into Bear Creek or its tributaries. Following is a discussion of how the revised non-radiological discharge 
limits were developed to meet the TDEC recreational ambient water quality criteria (AWQC) (TDEC 0400-
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40-03-.03, General Water Quality Criteria, “Criteria for Water Uses”) and antidegradation requirements 
(TDEC 0400-40-03-.06, General Water Quality Criteria, “Antidegradation Statement”). 

K.2.2 BEAR CREEK WATER QUALITY 

Bear Creek currently is listed as impaired [Year 2012 303(d) List] for nitrates and Escherichia coli, neither 
of which is a concern for current or future landfill wastewater discharges. Based on discussions among 
DOE, EPA, and TDEC, the bioaccumulative contaminants listed in Table K.1 were identified as those 
potentially to be addressed by the antidegradation requirements. The contaminants in Table K.1 were 
evaluated further based upon the information in the 2015 Remediation Effectiveness Report for the U.S. 
Department of Energy Oak Ridge Reservation, Oak Ridge, Tennessee (DOE/OR/01-2675&D2) (2015 RER) 
and supplemental data. This evaluation is below, and the locations referenced are in Fig K.1. 

Table K.1. Potential contaminants to consider for antidegradation requirements 

Potential contaminant Present in water column above AWQC Present in fish 

Mercury No – recreational ambient water quality 
criteria (AWQC 0.051 µg/L) 

Yes –above EPA-recommended 
levels of 0.3 µg/g 

PCBs No – near EMWMF 
Yes – at North Tributary-8 

Yes - above EPA-recommended 
levels 

Cadmium  
Yes – upstream at Bear Creek Kilometer 
12.34 near the S3 ponds 
No – EMWMF area and downstream 

No 

Pesticides No No 

K.2.3 EVALUATION 

As described in the 2015 RER, the Bear Creek Valley (BCV) watershed contains closed and active waste 
disposal facilities. As a result, Bear Creek may be impacted by bioaccumulative contaminants in addition 
to the Year 2012 303(d) List contaminants of nitrates and Escherichia coli. The following evaluation was 
performed for the bioaccumulative contaminants, e.g., mercury, polychlorinated biphenyls (PCBs), 
cadmium, and pesticides, described in the 2015 RER, which potentially may need to be controlled to prevent 
degradation of Bear Creek. 
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Fig. K.1. Bear Creek Valley locations (from 2015 RER).
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Mercury 

As shown in Fig. K.1, the Bear Creek watershed begins at the eastern edge of the Y-12 National Security 
Complex and is east of the primary area impacted by mercury operations. In the past, the Bone Yard Burn 
Yard east of EMWMF was a source of mercury contamination in Bear Creek. The highest contaminant 
concentration seen in the creek was 0.66 ug/L in 2001. Mercury concentrations decreased rapidly after 
completion of the Phased Construction Completion Report for the Bear Creek Valley Boneyard/Burnyard 
Remediation Project at the Y-12 National Security Complex, Oak ridge, Tennessee in 2002 (DOE/OR/01-
2077&D2). Since December 2006, mercury concentrations at North Tributary (NT)-3 have been below the 
recreational AWQC of 0.051 ug/L. The October 2013 total mercury result at NT-3 was 4.1 ng/L (0.004 
ug/l) and the May 2014 result was 11.5 ng/L (0.0115 ug/L) (DOE/OR/01-2675&D2). 

However, while mercury concentrations in Bear Creek water column are below the recreational AWQC of 
0.051 ug/L, fish contain measurable amounts of mercury above the EPA-recommended levels of 0.3 µg/g 
(Table K.2). Therefore, mercury is considered to be of concern for landfill wastewater discharges. A mass 
loading was calculated as discussed below. 

Table K.2. Mercury and PCB concentrations in Bear Creek fish (2009 to 2014) 

Location Number of 
samples 

Average 
fish length 

(cm) 

Average fish 
weight 

(g) 

Average 
mercury 

(µg/g) 

Average 
PCB-
1254 

(µg/g) 

Average 
PCB-
1260 

(µg/g) 

Total 
PCBs* 
(µg/g) 

BCK 12.4 1 15 62.7 0.27 0.19 0.91 1.10 
BCK 9.9 73 14.1 49.5 0.33 0.20 0.57 0.77 
BCK 3.3 84 17.9 104.4 0.73 0.11 0.23 0.34 

Total 158 16.1 78.6 0.55 0.15 0.39 0.54 

*Non-detect results for Aroclors not included in the total, resulting in a higher value.  
Note 1: Data were provided via email from Mark Peterson, Oak Ridge National Laboratory, on January 8, 2016. 
Note 2: All sunfish results represent concentrations in fish fillets. Whole body fish results from Bear Creek, primarily of common 
stonerollers and creek chubs, are not presented here. 
BCK = Bear Creek kilometer 
PCBs = polychlorinated biphenyls 

PCBs  

PCBs are occasionally above the analytical detection limits in downstream tributary NT-8, but are at non-
detectable levels in the tributaries near EMWMF and, in general, in Bear Creek (Table K.3). There have 
been nine detects of PCB-1260 above the detection limit in the 879 samples collected (1.02%). In addition, 
there have been three detects each of PCB-1254 (0.34%) and PCB-1248, (0.34%), as well as 11 detects of 
undifferentiated PCBs, which were collected for a shorter period of time (5.21%). There were no detects of 
PCBs in Bear Creek, other tributaries, or EMWMF contact water during this same period. As shown in 
Table K.2, PCBs in fish continue to be above levels recommended in TDEC stream evaluation criteria.  
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Table K.3. PCBs in Bear Creek watershed surface water 

Analyte Samples Average 
result Unit Comment % 

detects 
PCB-1016 870 0.361 ug/L all non-detects 0.00% 
PCB-1221 870 0.361 ug/L all non-detects 0.00% 
PCB-1232 870 0.361 ug/L all non-detects 0.00% 
PCB-1242 880 0.361 ug/L all non-detects 0.00% 
PCB-1248 870 0.361 ug/L 3 detects NT-8 0.34% 
PCB-1254 879 0.359 ug/L 3 detects NT-8 0.34% 
PCB-1260 879 0.361 ug/L 9 detects, NT-8 1.02% 
PCB-1262 749 0.404 ug/L all non-detects 0.00% 
PCB-1268 751 0.404 ug/L all non-detects 0.00% 
PCBs-Total 211 0.094 ug/L 11 detects, NT-8 5.21% 

PCB = polychlorinated biphenyls 

The PCB wastes disposed in EMWMF are primarily painted surfaces on demolition debris, not mobile 
waste forms. As a result, PCBs are not seen in contact water above detection limits, and there have been 
very minor detects in leachate. Therefore, PCBs are not key contaminants of concern and are not evaluated 
further as an antidegradation parameter. In the event that PCBs are seen above the historical levels, mass 
loading will be evaluated, as was done for mercury. 

Cadmium 

Cadmium is present in the upper stretches of Bear Creek at NT-01 and Bear Creek kilometer (BCK) 12.34 
(Fig. K.1). During 2014, the average concentration was 2.5 ug/L above the AWQC of 0.25 ug/L. The 
principal source of cadmium is disposed liquids from the S-3 ponds (DOE/OR/01-2675&D1). The cadmium 
is thought to enter Bear Creek through seeps in the S-3 ponds area. 

Downstream of the S-3 ponds at BCK 9.2 (Fig. K.1), 11 monthly samples were non-detects at a detection 
limit of 0.13 ug/L, well below the lowest AWQC of 0.25 ug/L. The remaining sample had a concentration 
of 1.6 ug/L, which does exceed the AWQC. The preponderance of non-detects indicates that the cadmium 
from the S-3 Ponds is strongly attenuated before Bear Creek reaches BCK 9.2. 

Cadmium will not be evaluated further as an antidegradation parameter, but will continue to be evaluated 
and monitored as an EMWMF and future EMDF contaminant of concern.  

Pesticides 

While many pesticides are not detected, some pesticides are occasionally present above the applicable 
detection limit (Table K.4). The greatest numbers of analyses above the detection limit were in 40 of 621 
analyses (6.44%) for beta-BHC across Bear Creek followed by 10 detects in 643 analyses (1.56%) for  
4,4'-DDE. Another eight pesticides have three or fewer detects (Table K.4). 

EMWMF does not manufacture or accept pesticide product wastes and does not accept liquid wastes. The 
pesticides that may be present in the waste are as a result of using pesticides for the intended purpose of 
controlling pests in and around buildings and other materials that are now disposed in EMWMF.  

Therefore, applicable pesticide parameters will not be evaluated as an antidegradation parameter, but will 
continue to be evaluated and monitored as an EMWMF and future EMDF key contaminant of concern. The 
presence of pesticides in landfill wastewater is a result of use at DOE facilities for their intended purposes 
(pest control), and not from the disposal of waste products from DOE operations. Therefore, the TDEC 
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Required Reporting Limits [TDEC 0400-40-03-.05(8), General Water Quality Criteria, “Interpretation of 
Criteria”] are appropriate for the revised discharge limits. 

Table K.4. Pesticides in Bear Creek watershed surface water 

Analyte Samples Average 
result Unit Comment % 

detects 

4,4'-DDD 643 0.045 ug/L 2 detects, BCK 11.84 2009, 
EMWMF 0.31% 

4,4'-DDE 643 0.053 ug/L 10 detects EMWMF 2011-2013  1.56% 
4,4'-DDT 663 0.043 ug/L all non-detects 0.00% 
Aldrin 605 0.040 ug/L 1 detect, NT-1 2010 0.17% 
alpha-BHC 596 0.042 ug/L all non-detects 0.00% 
alpha-Chlordane 676 0.043 ug/L 1 detect, NT-3 2010 0.15% 

beta-BHC 621 0.041 ug/L 
40 detects, EMWMF, BCK 9.2, 
S06, S24, NT-8, BCK 07.87, SS-
8, NT-1 

6.44% 

Chlordane 353 0.113 ug/L all non-detects 0.00% 
delta-BHC 508 0.048 ug/L all non-detects 0.00% 
Dieldrin 668 0.100 ug/L all non-detects 0.00% 
Endosulfan I 605 0.042 ug/L 3 detects, NT-1, S07 0.50% 
Endosulfan II 663 0.051 ug/L all non-detects 0.00% 
Endosulfan 
sulfate 594 0.042 ug/L 2 detects, EMWMF 0.34% 

Endrin 663 0.043 ug/L 1 detect, NT-1 0.15% 
Endrin aldehyde 643 0.042 ug/L all non-detects 0.00% 
Endrin ketone 372 0.049 ug/L all non-detects 0.00% 
gamma-
Chlordane 676 0.043 ug/L 3 detects, NT8, SS6.6 0.44% 

Heptachlor 496 0.040 ug/L all non-detects 0.00% 
Heptachlor 
epoxide 663 0.042 ug/L all non-detects 0.00% 

Lindane 219 0.028 ug/L 1 detect, NT-3  0.46% 
Methoxychlor 480 0.061 ug/L all non-detects 0.00% 

K.2.4 MASS LOADING CALCULATIONS 

The volume of landfill wastewater varies over time and is dependent on the amount of precipitation 
received, the disposal area open, and the area covered by the enhanced operational cover. The annual 
volume of landfill wastewater generated at EMWMF is in Fig. K.2.  

When the final cell opens for waste disposal, expected in 2016, the calculated volume of landfill wastewater 
was calculated assuming only Cells 5 and 6 are active during a year with normal precipitation of 50.91 
inches. Approximately 12.2 million gallons of landfill wastewater is expected to be generated, based upon 
the projected active cell footprint and the amount of rainfall received. This amount is comparable and 
slightly less than the volume generated in 2014. 
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Fig. K.2. EMWMF discharged landfill wastewater volume by fiscal year. 

The mass loading for mercury was calculated by taking the fish and aquatic life Criteria Maximum 
Concentration (CMC) AWQC times the volume of landfill wastewater discharged. That mass represents 
the maximum load that can be discharged if an increase in the volume of landfill wastewater is planned 
(Table K.5). The data range from 2011 to 2014 was evaluated to ensure the most representative data for the 
current conditions was used.  

Table K.5. Calculated mercury mass loading for EMWMF contact water (2011 to 2014) 

Year Discharged 
volume (gal) 

CMC AWQC 
(ug/L) 

Mercury loading 
(g) 

2011 11,697,000 1.4 62 
2012 16,505,215 1.4 87 
2013 17,817,500 1.4 94 
2014 7,909,000 1.4 42 

Based upon these data, the mass loading of 94 grams will be used as the maximum loading for future 
antidegradation calculations.  

K.2.5 RECOMMENDATIONS 

Landfill wastewater (Managed Discharge) will initially be discharged to Bear Creek in accordance with 
current discharge limits based on fish and aquatic life CMC. 

Following construction of the leachate water treatment system, landfill wastewater will be discharged to 
Bear Creek in accordance with the lowest applicable AWQC. For the bioaccumulative constituent mercury, 
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the lower of the AWQC or the historical allowable mass loadings calculated for EMWMF will apply. If the 
levels of mercury in fish decline below levels of concern, the antidegradation requirements will no longer 
apply. 

K.3 SCREENING LEVEL RADIOLOGICAL DISCHARGE LIMITS  

K.3.1 INTRODUCTION 

This development of screening level landfill wastewater discharge limits includes evaluation of the key 
radioisotopes and also total uranium identified in this FFS. Landfill wastewater from EMWMF currently is 
being discharged in accordance with dose-based discharge limits per DOE Order 5400.5 (Radiation 
Protection of the Public and the Environment). In order to calculate possible, revised discharge limits, the 
equivalent risk associated with these current discharge limits was determined, and risk-based, revised 
discharge limits were calculated utilizing standard EPA risk assessment protocols for landfill wastewater.  

K.3.2 RISK-BASED REVISED SCREENING LEVEL RADIOLOGICAL DISCHARGE 
LIMITS 

The calculation of the revised discharge limits for the protection of human health for the key radioisotopes 
and total uranium in landfill wastewater is discussed below. In accordance with the Dispute Resolution 
Decision, the human health exposure scenario for the human health-based surface water discharge limits is 
recreational, with the exposure media being fish and surface water in Bear Creek. This scenario is consistent 
with the stream use classification for Bear Creek (TDEC 0400-40-04), which identifies Bear Creek as 
recreational. EMWMF and the proposed EMDF are located in the industrial end use area designated in the 
approved BCV ROD. 

Figure K.4 illustrates the conceptual site model under a recreational exposure scenario indicating surface 
water and fish as the exposure media. Exposure routes include incidental ingestion and dermal exposure 
during wading for surface water and ingestion for fish. 

While Bear Creek is classified as recreational, there is considerable uncertainty as to whether or not it is 
large enough to support a viable fishery that will sustain significant populations of fish large enough to be 
edible. This is particularly true for the upper stretch of Bear Creek where the EMWMF and proposed EMDF 
are located. This stretch of Bear Creek near NT-4, NT-5, and NT-6 remained dry in Gaining, Losing, and 
Dry Stream Reaches at Bear Creek Valley, Oak Ridge, Tennessee March and September 1994  
(U.S. Geological Survey Open-File Report 96-557). It is more plausible that edible size fish may be caught 
in Bear Creek around BCK 3.3 to 4.5, approximately 5.5 to 4.7 kilometers (3.4 to 2.9 miles) downstream. 
Thus, the analysis performed herein is conservative. 

Radionuclide surface water discharge limits for use in determining the appropriate management of landfill 
wastewater are calculated using the EPA Radionuclide PRG calculator and the EPA Chemical 
Contaminants Regional Screening Level (RSL) calculator. Both the PRG calculator and the RSL calculator 
are appropriate approaches for calculating discharge limits since both calculators have multiple modules 
that represent different exposure scenarios and use both EPA-approved input parameters, including agency-
approved carcinogenic slope factors (from Cancer Risk Coefficients for Environmental Exposure to 
Radionuclides, Federal Guidance Report 13, EPA 402-R-99-001) and the option to include site-specific 
input parameters.  
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Fig. K.3. Bear Creek Valley end use map. 
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Fig. K.4. Conceptual site model for recreational land use. 

Surface Water Exposure Pathways 

Input parameters for the surface water pathway used in the PRG calculator and the RSL calculator are 
shown in Table K.6. The sources of the values are shown in the third columns. 

Table K.6. Input parameters for recreator surface water exposure pathways 

Variable Value Source 
TR (target cancer risk) unit less  1×10-5 Default 
THQ (target hazard quotient) unit less  1 Default 
EDrec (exposure duration - recreator) year  30 Default 
EDrec-a (exposure duration - adult) year  26 Site-specific 
EDrec-c (exposure duration - child) year  4 Site-specific 
THQ (target hazard quotient) unit less  1 Default 
LT (lifetime - recreator) year  70 Default 
EF (exposure frequency) day/year  45/1 EPA recommended Site-specific 
EFrec-a (adult exposure frequency) day/year  45/1 EPA recommended Site-specific 
EFrec-c (child exposure frequency) day/year  45/1 EPA recommended Site-specific 
ETrec-adj (age-adjusted exposure time) hour/event  1 Site-specific 
ETrec-a (adult exposure time) hour/event  1 Site-specific 
ETrec-c (child exposure time) hour/event  1 Site-specific 
EVrec-a (adult) events/day  1 Site-specific 
EVrec-c (child) events/day  1 Site-specific 
BWrec-c (body weight - child) kg  15 Default 
BWrec-a (body weight - adult) kg  80 Default 
SArec-c (skin surface area - child) cm2  2690 EPA Exposure Factors Handbook 
SArec-a (skin surface area - adult) cm2  6032 EPA Exposure Factors Handbook 
IFWrec-adj (age-adjusted water intake rate) L/kg  1.331 model calculated 
DFWrec-adj (age-adjusted dermal factor) cm2-event/kg  120498 model calculated 
DFWrec-adj (age-adjusted immersion factor) hr  150 model calculated 
IRWrec-a (water intake rate - adult) L/day  0.05/0.11 Default 
IRWrec-c (water intake rate - child) L/day  0.05/0.12 Default 
lsc (apparent thickness of stratum corneum) cm  0.001 Default 
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Below is a brief explanation of each of the parameters used for the surface water exposure medium. 

Exposure Frequency. EPA recommends under a recreator swimming scenario an exposure frequency (EF) 
of 45 days/yr (Region 4 Human Health Risk Assessment Supplemental Guidance. Technical Services 
Section, Superfund Division, EPA Region 4, Section 4.10, January 2014 Final Draft). An EF of 45 days/yr 
was used in the approved Final Sitewide Remedial Investigation and Feasibility Study for East Tennessee 
Technology Park, Oak Ridge, Tennessee, Sitewide Baseline Human Health Risk Assessment for Residual 
Contamination at Mitchell Branch and in Groundwater at the East Tennessee Technology Park 
(DOE/OR/01-2279&D3). Further, the EF used in this analysis (45 days/yr) is consistent with that used in 
the approved Report on the Remedial Investigation of Bear Creek Valley at the Oak Ridge Y-12 Plant,  
Oak Ridge, Tennessee, Baseline Human Health Risk Assessment Report (DOE/OR/01-1455/V5&D1), 
which used 45 days/yr and 1 hour/day exposure time (total 45 hours/yr exposure).  

Exposure Duration. The exposure duration used in this analysis is that which is generally accepted in EPA 
risk assessments (30 years). This default value is consistent with the 90th percentile estimate of time spent 
at a single residence from Exposure Factors Handbook: 2011 Edition (EPA/600/R-090/052F). A site-
specific fish ingestion exposure frequency (1 meal/yr) was selected based on the limited number of edible 
fish that can be caught while still retaining a viable fishery in the reach of Bear Creek between BCK 3.3 
and 4.5. 

Exposure Time. The exposure time used in this analysis is from Dermal Exposure Assessment: Principals 
and Applications (EPA/600/8-91/011B), Table 8-6; upper bound value (1 hour/event) is a default value. 

Water Intake Rate. The water intake rate used in this analysis (0.05 L for the RSLs and 0.11 and 0.12 L 
for radionuclides) is from Exposure Factors Handbook: 2011 Edition (EPA/600/R-090/052F), Table 3-5, 
which assumes an exposure time of 45 minutes while swimming, scaled to 60 minutes (i.e., 0.037 L/45 
minutes × 60 minutes = 0.0493 L; with the value rounded to 0.05 L). The water intake rate for radionuclides 
is the default value in the radionuclide PRG calculator. 

Skin Surface Area. Incidental exposure to surface water is considered because the fisher is fishing from 
the bank or bridge and may get water on their hands and/or arms. Under the recreational scenario, it is 
assumed that wading occurs with potential exposure to the legs and arms. Thus, the surface areas for these 
extremities from the EPA memorandum Human Health Evaluation Manual, Supplemental Guidance: 
Update of Standard Default Exposure Factors, OSWER Directive 9200.1-120, are used. Additionally, 
contact with surface water may result in exposure to radionuclides; therefore, the age-adjusted immersion 
factor (150 hr) derived by the PRG calculator was used to evaluate this potential exposure. 

Table K.7 presents the output from both the PRG calculator and the RSL calculator for the radioisotopes 
and soluble uranium associated with incidental contact with surface water associated with the two exposure 
pathways calculated at the specific risk level (i.e., excess lifetime cancer risk of 1×10-5) or at the reference 
dose (i.e., hazard quotient = 1).  
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Table K.7. Recreator scenario surface water risk-based discharge limits 

 Risk-based concentration in surface water;  
 (pCi/L) or (mg/L) 

 Incidental water contact 

Radioisotope  10-5  
Iodine-129  19,800  
Strontium-90  53,600  
Technetium-99  1,090,000  
Tritium  59,100,000  
Uranium-233/-2341  41,700  

Uranium-235/-2361  43,000  
Uranium-238  46,800  
Constituent HI = 1 
Uranium (soluble salts) 69 

1lower value for the two radioisotopes selected as representative 
HI = hazard index 

Fish Ingestion Pathway 

Input parameters for the fish ingestion pathway used in the PRG calculator and the RSL calculator are 
shown in Table K.8, along with whether these are default values from the calculators or site-specific values. 
These factors are reasonable due to the fact that other nearby water bodies are much larger and thus more 
supportive of a viable fishery than Bear Creek. Therefore, it is plausible that fish caught at alternate 
locations may be consumed.  

Table K.8. Input parameters for recreational fish consumption exposure pathway 

Variable Value Source 
TR (target cancer risk) unit less 1×10-5 Default 
   
FI (fraction ingested) unit less 1 Default 
EFf (exposure frequency) days/yr  1 Site-specific 
EDf (exposure duration) yr  30 Default 
   
   
   

IRFa (fish consumption rate) mg/day  170,097 Assumes a single 6-
ounce meal  

According to Sect. 4.12 of Region 4 Human Health Risk Assessment Supplemental Guidance, Technical 
Services Section, Superfund Division, EPA Region 4, January 2014 Final Draft, a fraction ingested (FI) of 
1 (i.e., 100%) should be used. However, it is further stated that for exposure evaluations associated with 
intermittent streams (which the upper reaches of Bear Creek are), adjustments to the FI may be acceptable, 
pending consultation with EPA. The default FI was retained for this analysis. 
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Table K.9 presents the results from the PRG calculator. Note that the PRG calculator results in values for 
fish flesh, in terms of pCi/g or mg/kg, respectively. Multiplying these values by the respective radioisotope-
specific bioconcentration factor (values from EPA PRG calculator) results in the associated water 
concentration (i.e., pCi/L). 

Table K.9. Recreator scenario fish ingestion surface water  
risk-based concentration limits 

 
 

 Risk-based concentration limits in 
surface water based on 

fish ingestion only   

Radioisotope BCF 
(L/kg)  

10-5 
ELCR 
(pCi/L) 

 

Iodine-129 30  332  
Strontium-90 3  9,828  
Technetium-99 15  32,667  
Tritium 1  15,111,111  
Uranium-233/-2341 0.96  21,042  

Uranium-235/-2361 0.96  21,667  
Uranium-238 0.96  23542  

Constituent  HI = 1 
(mg/L) 

Uranium (soluble salts) 0.96 37 
1lower value for the two radioisotopes selected as representative 
BCF = bioconcentration factor;    ELCR = excess lifetime cancer risk….HI = hazard index 

Table K.10 presents the integrated exposure pathway risk-based concentration limits (total CLs) calculated 
for the recreational exposure scenario. To arrive at the total discharge limits, the following equation is used: 

 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐿𝐿 = 1/((1/𝑆𝑆𝑆𝑆𝑆𝑆𝑇𝑇) + (1/𝐹𝐹𝐹𝐹𝐹𝐹ℎ𝑆𝑆𝑇𝑇)) 

Table K.10. Total recreational risk-based concentration limits 

 Total risk-based concentration limits based on 
incidental water contact and fish ingestion  

Radioisotope  
10-5 

ELCR 
(pCi/L) 

 

Iodine-129  306  
Strontium-90  5,123  
Technetium-99  28,410  
Tritium  6,625,929  
Uranium-233/-2341  5,973  
Uranium-235/-2361  6,162  
Uranium-238  6,692  

Constituent HI = 1 
(mg/L) 

Uranium (soluble salts) 24 
1lower value for the two radioisotopes selected as representative;    ELCR = excess lifetime cancer risk     HI = hazard index 
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For the purpose of developing screening level radiological discharge limits, the recreational fisher is located 
at the stream stretch BCK 3.3–4.5, the closest location to the EMWMF and proposed EMDF where public 
access is considered more likely. This stretch is located close to where Bear Creek Road intersects with 
State Route 95. The screening level radiological discharge limits represent the concentrations that can be 
discharged at the EMWMF V-weir to result in no greater than the water concentrations at this point of 
exposure.  A dilution factor of 64 was used based on the median flow comparison between EMWMF  
V-Weir discharges and Bear Creek flow at BCK 4.5.  Table K.11 provides the screening level risk-based 
discharge limits based on the concentration that can be discharged at the EMWMF V-Weir that will meet 
the concentration limits at BCK 3.3–4.5.  

Table K.11. Screening level risk-based discharge limits 

 Total risk-based screening level discharge limits based 
on incidental water contact and fish ingestion  

Radioisotope Dilution Factor 
10-5 

ELCR 
(pCi/L) 

Screening Level 
radiological 

discharge limits 
Iodine-129 64 306 19,584  
Strontium-90 64 5,123 327,872  
Technetium-99 64 28,410  ,818,240  
Tritium 64 6,625,929 424,059,456  
Uranium-233/-2341 64 5,973 382,272  
Uranium-235/-2361 64 6,162 394,368  
Uranium-238 64 6,692 428,288  
Uranium (soluble salts) 24 mg/L 

ELCR = excess lifetime cancer risk 

Selected screening level discharge limits are recommended to be the lower of screening level radiological 
discharge limits based on 10-5 risk to a recreational fisher at the point of exposure (Table K.10) or 25% of 
the DOE O 458.1 derived concentration standards, whichever are lower, and adds a limit for total uranium 
of 24 mg/L, based on: 

• Calculated value for total uranium is from EPA RSL calculator. 

• Revised screening level discharge limits are compliant with ARARs in the EMWMF ROD. 

• The purpose of these revised screening level discharge limits is solely to evaluate options for this FFS.  
The discharge limits will be established in the ROD for the proposed EMDF. For the EMWMF, these 
screening level discharge limits will inform radiological and total uranium discharge limits selected in 
a post-ROD modification to the EMWMF ROD.  
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PROPOSED SAMPLING APPROACH FOR THE WATER MANAGEMENT  
FOCUSED FEASIBILITY STUDY 

Appendix C of the Water Management Focused Feasibility Study reviewed the existing Environmental 
Management Waste Management Facility (EMWMF) contact water and leachate data to select the key 
contaminants of concern (COCs) that will be used to determine compliance for the Landfill Wastewater 
Treatment System. As shown below (Fig. L.1), the contaminants in the waste lots, and therefore in the 
landfill wastewater, change over time as different groups of facilities and projects are remediated.  

 
 2002–2006 2007–2010 2011–2014 
Y-12 Boneyard/Burnyard  Old Salvage Yard, Biology Complex, 

Alpha 5 
ORNL Melton Valley closure soil 

and sediment, main plant 
surface impoundments 

University of Tennessee-
Battelle Bldg. 3026,  
2000 complex 

2000 complex, including slabs and soils 

ETTP K1070A burial ground, 
main facilities 

K-25, Zone 1 and 2, Poplar 
Creek process facilities 

K-33, K-25 

Other David Witherspoon 901 David Witherspoon 1630  

Fig. L.1 Concentrations of strontium-90 and uranium isotopes in EMWMF contact water,  
Jan. 2005 to Oct. 2014. 

ETTP = East Tennessee Technology Park 
ORNL = Oak Ridge National Laboratory 
Y-12 = Y-12 National Security Complex 

Prior to 2010, strontium was more prevalent in the contact water, representing the waste streams from the 
Y-12 National Security Complex (Y-12) and the Oak Ridge National Laboratory (ORNL). After 2010, 
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uranium (U)-233/234 is the prevalent radionuclide, representing a change in waste streams to primarily 
those originating at the East Tennessee Technology Park (ETTP). U-235/236 was also more common in 
contact water prior to 2007, representing the portion of waste received from Y-12, including the 
Boneyard/Burnyard.  

Since 2010, the primary source of waste disposed at EMWMF has been from demolition projects at ETTP. 
Therefore, the contaminants within the landfill wastewater have not changed significantly during that time. 
However, when demolition of contaminated facilities is completed at ETTP, demolition of facilities at Y-
12 and ORNL are scheduled. At that time, the contaminants in the landfill wastewater are expected to 
change.  

The major contaminants expected at all locations are already included as key COCs (Table L.1). Additional 
water quality or flow parameters that will be monitored are provided in Table L.2. However, to ensure that 
the key COC is appropriate for the waste disposed, a process was developed to add key COCs as necessary.  

Table L.1. Key contaminants of concern in contact water and leachate 

Analysis type Analyte Analysis 
type Analyte 

METAL Arsenic PPCB 4,4'-DDD 
METAL Cadmium PPCB 4,4'-DDE 
METAL Chromium PPCB 4,4'-DDT 
METAL Hexavalent Chromium PPCB Aldrin 
METAL Copper PPCB beta-BHC 
METAL Lead PPCB Dieldrin 
METAL Mercury RAD Iodine-129 
METAL Nickel RAD Strontium-90 
METAL Uranium RAD Technetium-99 

Other Cyanide RAD Tritium 
Other Dissolved Solids RAD Uranium-233/234 
Other Suspended Solids RAD Uranium-235/236 
Other Total Organic Carbon (TOC) RAD Uranium-238 

PPCB = pesticide/polychlorinated biphenyl 
RAD = radiological 
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Table L.2. Additional water quality or flow parameters to be monitored 

Analysis 
type Analyte Explanation 
Other Hardness, as CaCO3 Toxicity of some metals is directly related 
Other Nitrogen, Nitrate total (as N) Nutrients, important to monitor health of the stream 
Other Nitrogen, total (as N) Nutrients, important to monitor health of the stream 
Other Phosphorus, total (as P) Nutrients, important to monitor health of the stream 
Other Total Dissolved Solids or 

conductivity 
Routine performance to determine if a pulse is moving through 
the system 

Other Total Organic Carbon Indicates the presence of volatile organic compounds or semi-
volatile organic compounds 

Other Total Suspended Solids  Indicates the potential to transport sorbed metals, affects 
benthics 

Other Whole effluent toxicity, both 
acute and chronic 

Semi-annual, or upon major change in waste characteristics; at 
least one sample during Sept.–Nov. low-flow period. 

Other 
Ammonia Nitrogen, total (as 
N) Ubiquitous nature in most leachate streams 

Other Stream flow 
Required to calculate mixing in stream if upset conditions 
occur 

Other Wastewater Flow Required to calculate mixing in stream 
CaCO3 = calcium carbonate 

Process for Adding Key COCs 

Landfill wastewater will be monitored to determine if additional key COCs need to be added to the list. The 
process uses the following approach: 

• Total Organic Carbon will be used as an indicator of the potential presence of volatile organic 
compounds (VOCs) and semi-volatile organic compounds (SVOCs). Because elevated Total Organic 
Carbon can also result from other causes, evaluation will be performed to determine why the results are 
elevated. 

• Annual samples of additional waste COCs will be conducted. The first year, a select, more mobile set 
of COCs will be analyzed. The next year, the full set of waste COCs will be analyzed, including the 
more mobile COCs. This pattern will continue until no additional changes in key COCs are expected. 

Known, new COCs in new waste streams will be evaluated for mobility, persistence, risk, and 
abundance/volume. Total Organic Carbon will be analyzed for all discharges. Increasing trends will require 
evaluation, including performing analyses of VOCs and SVOCs that have been identified in the waste lots 
if a specific, unrelated cause cannot be identified.  

If VOCs and/or SVOCs are present in the discharged landfill wastewater at more than 50% of the ambient 
water quality criteria, then the specific analyte(s) will be added to the key COC list and treatment options 
will be identified for implementation, if necessary. 

Annual samples—more mobile constituents. These samples will be collected from the landfill 
wastewater discharge every other year and analyzed for the analytes in Table L.3. Selection of these metals 
and organic compounds was based on their prevalence in wastes disposed in EMWMF; concentration and 
detection frequency in contact water and leachate; and physical/chemical characteristics, such as toxicity, 
mobility, and persistence in the environment.  
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Table L.3. Annual mobile constituent analyte list 

Metals Organic compounds 
Antimony 

Barium 
Beryllium 
Cadmium 

Nickel 
Selenium 
Thallium 

 

Acetone 
Benzene 

Benzoic acid 
Carbon tetrachloride 

Chloroform 
Tetrachloroethene  
Trichloroethene 
Vinyl chloride 

1,1-Dichloroethane 
1,1-Dichloroethene 

1,1,1-Trichloroethane 

If the analytical results are consistent with the historical results, then no additional action is required. 
Analytical results that are above the historical results will be evaluated further. If the evaluation determines 
radionuclides are present at greater than historical values by more than the uncertainty or other constituents 
are greater than two sigma of the historical values, additional monitoring of the specific analytes will be 
performed for three months as part of discharge monitoring to determine if these values represent an 
increasing trend. If an increasing trend is determined, the results will be presented to the Federal Facility 
Agreement (FFA) Project Team for review and discussion to determine if these specific analytes should be 
added to the key COCs.  

Bi-annual samples—full suite of COCs. These samples will be collected from the landfill wastewater 
discharge every other year and analyzed for analytes expected to be present in the landfill waste.  

If the analytical results are consistent with the historical results, then no additional action is required. 
Analytical results that are inconsistently higher than the historical results will be evaluated further. If the 
evaluation determines radionuclides are present at greater than historical values by more than the 
uncertainty or other constituents are greater than two sigma of the historical values, additional monitoring 
of the specific analytes will be performed for three months as part of discharge monitoring to determine if 
these represent an increasing trend. If an increasing trend is determined, the results will be presented to the 
FFA Project Team for review and discussion to determine if these specific analytes should be added to the 
key COCs. Pesticide results will be specifically reviewed and evaluated for indications of increasing trends. 

New COCs in new incoming waste streams. Known, new COCs in new waste streams will be evaluated 
for mobility, persistence, risk, and abundance/volume. Based on the results, COC-specific sampling may 
be performed ahead of the annual sampling, particularly in the contact water, to determine if the COC is, 
or is not, a soluble discharge issue. Results of the evaluation will be provided to the FFA Project Team for 
review and discussion to determine if these specific analytes should be added to the key COCs.  

The details of the sampling approach will be included in the Sampling and Analysis Plan/Quality Assurance 
Project Plan. 

Reporting 

The results of sampling and any additional evaluation will be reported in the Annual Post-Closure 
Completion Report for EMWMF. 
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December 31, 2020 
 
 
 
 
 
 
 
Mr. John A. Mullis II  
Oak Ridge Office of Environmental Management 
Oak Ridge Reservation 
U. S. Department of Energy 
P.O. Box 2001 
Oak Ridge, Tennessee  37831 
 
Mr. David W. Salyers 
Commissioner 
Tennessee Department of Environment and Conservation 
312 Rosa L. Parks Avenue  
Nashville, Tennessee  37243-0435 
 
Dear Mr. Mullis and Commissioner Salyers: 
 
 This letter conveys my final decision resolving the dispute among the U.S. Environmental 
Protection Agency, the Tennessee Department of Environment and Conservation and the U.S. 
Department of Energy regarding the discharge to surface water of wastewaters generated during a 
response action under the Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980, as amended, CERCLA at the Oak Ridge Reservation facility (also referred to herein 
as “Site”) listed on the CERCLA National Priorities List. 
 
 As described in more detail below, while not legally applicable, regulations that establish 
water quality based effluent limitations under the Clean Water Act National Pollutant Discharge 
Elimination System program as well as Tennessee’s NPDES regulations for establishing water 
quality-based effluent limitations, certain Tennessee Water Quality Standards regulations and 
certain Nuclear Regulatory Commission regulations for low-level radioactive waste disposal are 
relevant and appropriate requirements for purposes of establishing preliminary remediation goals 
in the disputed Focused Feasibility Study that is being prepared to evaluate remedial alternatives 
for addressing discharges containing radionuclides from two CERCLA on-site landfills at ORR.1 
This decision applies only to the regulations themselves, not to any implementing guidance 

 
1 The relevant and appropriate NRC regulations are found at 10 C.F.R. §§ 61.41 and 61.43. For the reasons described 
below, I have determined that the limits set forth in 10 C.F.R. Part 20 and CWA technology-based standards and anti-
degradation policies, while potentially relevant, are not appropriate for addressing releases of radionuclides (which 
are not CWA pollutants) from landfills at ORR.  
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documents.2 Of course, applicable or relevant and appropriate requirements are applicable or 
relevant and appropriate to the specific remedy that is selected so the final ARARs and final 
cleanup levels will be identified when the final remedy is selected and a Record of Decision is 
issued.3 
 
 Cleanup levels for discharges of carcinogens from a NPL site also cannot be less stringent 
than the CERCLA risk range.4 For these CERCLA on-site landfills at ORR, I have determined that 
the PRGs at a minimum should reflect a risk level of 10-5, based on the Tennessee General Water 
Quality Criteria regulations that are used to establish Ambient Water Quality Criteria to protect 
the designated uses established by Tennessee’s Water Quality Standards regulations from 
pollutants that are carcinogens.5 In applying the relevant and appropriate NRC regulations, the 
EPA supports the DOE’s application of the “as low as reasonably achievable”    approach within 
the relevant and appropriate NRC regulations to ensure that application of a NRC regulation also 
achieves a risk level no less stringent than 10-5. 
 
 As the final decision-maker for a disputed remedy at a federal facility on the NPL, the EPA 
has the authority to interpret ARARs, including the applicability of any flexibility provided under 
an ARAR. The EPA will exercise the flexibility provided in the relevant and appropriate state and 
federal CWA NPDES regulations and the relevant and appropriate NRC regulations to consider 
site-specific information to evaluate exposure to radionuclides for the purpose of developing the 
PRGs for water discharged from CERCLA landfills to waterways at ORR to ensure that risk does 
not exceed the 10-5 level.6 
 
 In exercising those flexibilities, I have determined that at ORR, the EPA will not require 
use of default exposure assumptions from CWA guidance documents regarding fish consumption 
to develop PRGs, or any other default exposure assumptions that are in dispute, such as ingestion. 
Instead, the DOE will establish PRGs based on site-specific exposure information and will use that 
information both to develop CWA effluent discharge limits and to apportion the dose of 
radionuclides among various sources under the NRC regulations. 

 
2 40 C.F.R. § 300.430(f)(1)(i)(A) (compliance with ARARs “are threshold requirements that each alternative must 
meet in order to be eligible for selection”). Guidance cannot be considered binding applicable or relevant and 
appropriate requirements. 
3 40 C.F.R. §§ 300.430(f)(ii)(B) and 300.430(c). 
4 For known or suspected carcinogens, acceptable exposure levels are generally concentration levels that represent an 
excess upper bound lifetime cancer risk to an individual of between 10−4 and 10−6 using information on the relationship 
between dose and response. 40 C.F.R. § 300.430(e)(2)(i)(A)(2). See also 55 Fed. Reg. 8666, 8717-8718 (Mar. 8, 
1990). 
5 TDEC 0400-40-03-.03 Recreation use Paragraph (4)(j) fn(c) (“10-5 risk level is used for all carcinogenic pollutants”). 
AWQC are then translated into water quality-based effluent limits applicable to specific dischargers. 
6 See, e.g., 40 C.F.R. § 122.44(d)(1)(vi)(A) (in the absence of a numeric criterion, authorizing establishment of effluent 
limits using other relevant information, which may include exposure data); 10 C.F.R § 61.41 (concentrations of 
radioactive material that may be released to the general environment in groundwater, surface water, air, soil, plants or 
animals must not result in an annual dose exceeding an equivalent of 25 mrem to the whole body of any member of 
the public with flexibility on apportionment of that dose among exposure pathways and requiring reasonable effort to 
maintain releases of radioactivity in effluents to the general environment as low as reasonably achievable); 10 C.F.R 
§ 61.43 (releases of radioactivity in effluents from a land disposal facility are governed by § 61.41, not the limits set 
forth in Part 20, and every reasonable effort shall be made to maintain radiation exposures as low as is reasonably 
achievable). 
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 Default assumptions regarding fish consumption do not represent reasonable maximum 
exposure at ORR and do not appropriately take reasonably anticipated future land use into account. 
Other default exposure assumptions may present the same issues. It is longstanding EPA policy to 
consider reasonably anticipated future land use in conducting a baseline risk assessment.7 For the 
purpose of the FFS, given that the state’s most restrictive use designation for the receiving water 
(Bear Creek for the existing landfill) is recreational (including recreational fishing)8 the individual 
with the potential maximum exposure to radionuclides in effluent from ORR landfills would be a 
recreational fisherman who fishes from Bear Creek, if the fish are contaminated by radionuclides. 
Reasonably anticipated future land use, and thus the location of this exposure, will depend on the 
DOE’s land use designations.9 
 
 Although the DOE has fish tissue monitoring programs for Bear Creek for polychlorinated 
biphenyls, mercury and other metals, at present, the DOE has not evaluated the current level of 
radionuclides in the tissue of fish in Bear Creek or what that level may be if discharges are 
increased through construction of the new landfill. That fish tissue data (and assumptions based 
on expected discharges), as well as consumption data if radionuclides are found in fish tissue, are 
needed before site-specific information on fish consumption can be developed. Accordingly, this 
decision also provides direction on the collection of fish tissue data and, if needed, fish 
consumption data. 
 
Background 

 
 The ORR Site covers nearly 35,000 acres within and adjacent to Oak Ridge, Tennessee. 
The EPA placed the site on the NPL in 1989, and the EPA, the DOE and the TDEC entered into a 
Federal Facility Agreement under CERCLA § 120(e)(2) in 1991 that governs the investigation and 
cleanup of the ORR Site. The site contains hundreds of contaminated areas, including old waste 
burial grounds, waste disposal areas and contaminated buildings located primarily in three separate 
large industrial areas: the Y-12 National Security Complex; the Oak Ridge National Laboratory; 
and the East Tennessee Technology Park (formerly known as K-25). 
  
 In order to facilitate cleanup of the ORR Site, the DOE constructed an on-site landfill, the 
Environmental Management Waste Management Facility at Y-12 under a 1999 CERCLA remedy 

 
7 OSWER Directive No. 9355.7-04 Land Use in the CERCLA Remedy Selection Process, May 25, 1995, at 4; see 

also OSWER Directive No. 9355.7-19 Considering Reasonably Anticipated Future Land Use and Reducing Barriers 
to Reuse at EPA-lead Superfund Remedial Sites, Mar. 17, 2010, at 5. 
8 TDEC 0400-40-04, Use Classifications for Surface Waters (designating Bear Creek for fish and aquatic life, 
recreation, livestock watering and wildlife and irrigation uses). Bear Creek is not designated for use for water supply 
so drinking water use of Bear Creek is not reasonably anticipated. 
9 The DOE has designated parts of Bear Creek Valley for unrestricted and for recreational use. See Bear Creek Valley 
Phase I ROD (DOE 2000). The western half of Bear Creek Valley (Zone 1) is designated for unrestricted use. The 
eastern half of Bear Creek Valley, which includes the confluence of the receiving water for the Environmental 
Management Waste Management Facility outfall (NT-5) and Bear Creek (Zone 3) is currently designated for 
“controlled industrial” use. There is a one-mile buffer between Zones 1 and 3 that includes the proposed location of 
the outfall for the proposed Environmental Management Disposal Facility (Zone 2) that is currently designated for 
recreational use in the short-term and unrestricted use in the long-term. Unless the DOE decides to change its land use 
designations and thus change the reasonably anticipated future land use, the EPA will assume recreational fishing 
could occur in the parts of Bear Creek in Zones 1 and 2. Such a change could be memorialized in the context of the 
ROD for the new ORR landfill and enforced through the DOE’s authority over its reserved federal lands. 
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decision. That landfill is currently discharging wastewaters with hazardous substances into North 
Tributary-5, a small tributary of Bear Creek.10 Due to the DOE’s waste-production projections 
over the next decades, the DOE has proposed building another on-site landfill for CERCLA 
remediation wastes: the Environmental Management Disposal Facility, that also will discharge 
wastewaters into Bear Creek (and its tributaries), White Oak Creek at ORNL or Upper East Fork 
Poplar Creek at Y-12. In 2013, the DOE proposed to prepare an integrated focused feasibility study 
on the management of wastewaters from EMWMF and EMDF which was submitted to the EPA 
and the TDEC for review and approval consistent with the ORR FFA. 
  
Summary of Issues in Dispute 

 

 In 2016, TDEC, followed by EPA Region 4, initiated an informal dispute pursuant to the 
ORR FFA regarding the establishment of PRGs for the development, consistent with the National 
Contingency Plan, of protective effluent discharge limits for radionuclides and Clean Water Act 
pollutants contained in contact wastewater from the landfills in the Focused Feasibility Study for 

Water Management for Disposal of CERCLA Waste on the Oak Ridge Reservation, Oak Ridge, 

Tennessee. At issue here is the setting of PRGs for radionuclide discharges from the proposed 
landfill and the need to address such ongoing releases from an existing landfill. For the proposed 
landfill, final effluent limits will not be set until the Record of Decision is issued by the DOE and 
the EPA with the concurrence of the TDEC. For the existing landfill, the preliminary goals will 
inform effluent discharge limits that may be selected in a post-ROD modification to the EMWMF 
ROD that will govern future effluent discharges.11 
 
 EPA Region 4 initiated a formal dispute on the Draft FFS in August of 2018. EPA Region 
4, the DOE and the TDEC were unable to reach a resolution through the dispute resolution process 
of the FFA. Accordingly, the Acting Region 4 Regional Administrator issued a decision in March 
2019 that concluded that: (1) CERCLA is the appropriate cleanup authority and CERCLA § 
120(e)(4) provides the EPA’s final remedy selection authority at Federal Facility sites on the NPL; 
(2) wastewaters discharged from the EMWMF and the proposed EMDF must meet CERCLA § 
121(d) threshold requirements for ensuring protectiveness of human health and the environment, 
including discharges of radionuclides; (3) such discharges must also comply with the other 
threshold requirement of attaining “applicable requirements” and/or “relevant and appropriate 
requirements” identified by the EPA; and (4) that, in this case, the EPA and Tennessee’s CWA 
NPDES regulations, as well as Tennessee Water Quality Standards regulations establishing 
designated uses and criteria to protect those uses, are relevant and appropriate requirements to the 
development of PRGs for the on-site discharge to surface waters of radionuclides. 
 
 On April 5, 2019, the DOE elevated the regional administrator’s decision for resolution 
pursuant to the FFA and CERCLA § 120, and subsequently provided for my consideration formal 
letters and supplemental materials on June 21, 2019, August 26, 2019, October 18, 2019, April 9, 
2020, and in February and March 2020. The TDEC submitted letters on April 5, 2019, in support 

 
10 No discharge limits were included in that Record of Decision. In 1999 neither the DOE nor the EPA anticipated the 
volume of wastewater that would be generated by the landfill, and wastewater was anticipated to be mostly leachate. 
The parties expected that leachate to be sent to the NPDES-permitted Central Neutralization Facility (off-site). 
11 Additional public comment may be necessary in order to meet the public participation requirements for both the 
current and proposed landfill. See 40 C.F.R. § 300.435(c)(2) and 40 C.F.R. § 300.430(f)(3)(ii). 
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of the regional administrator’s position, and responded to the DOE’s position on April 18, 2019, 
and July 5, 2019. 
 
 In its elevation of this dispute, the DOE has articulated five overarching issues. First, the 
DOE raises concerns about the scope of the Region 4 position and how it would impact NRC and 
DOE implementation of Atomic Energy Act-authorized dose-based limits that are considered 
protective under NRC and DOE programs. Second, the DOE asserts that certain NRC regulations 
should be considered ARARs for this response action and DOE Orders should be considered. 
Third, the DOE challenges Region 4’s process for identifying ARARs and asserts that the regional 
administrator’s position violates the CWA and the Administrative Procedure Act. Fourth, the DOE 
has stated that there is limited potential for exposures to radionuclide contamination via ingestion 
of fish caught in the receiving stream due to several site-specific factors. And fifth, the DOE has 
raised concerns about the cost impact of the regional administrator’s position. 
 
 As stated in letters sent in April and July 2019, the TDEC supported EPA Region 4’s 
assertion that protective discharge limits for disposal of landfill wastewater should be consistent 
with CERCLA and established in the ROD for the EMDF. TDEC’s Commissioner emphasized 
that any future on-site disposal facility should comply with the Tennessee Water Quality Control 

Act and state regulations as well as protect downstream surface water users who eat fish sourced 
from these waters. The TDEC agreed with the EPA that CWA NPDES regulations were 
appropriately identified as “relevant and appropriate” requirements under CERCLA and reiterated 
that the current and proposed landfills are CERCLA remedial actions and, therefore, wastewater 
effluent limits must protect human health and the environment and comply with NCP 
requirements. 
 
Issue 1: Scope and Applicability of This Decision 

 
 CERCLA § 120(e) and Executive Order 12580 specify how remedies are selected under 
CERCLA at federal facility NPL sites. The legal analyses in this decision apply only to such sites. 
Those authorities do not apply to NRC or DOE mission-related activities that are not conducted 
under CERCLA.12  
 
 My decision is to require PRGs for effluent limits for discharges of radionuclides to be 
informed by risks associated with identified site-specific exposures. Accordingly, as a factual 
matter this decision is necessarily limited to ORR. It only addresses the establishment of protective 
PRGs to be used in the NCP’s remedy selection process that will lead to setting final effluent limits 
in the ROD for the discharge of effluent that includes radionuclides from landfills constructed as 
CERCLA response actions at ORR, a site on the NPL. 
 

 
12 CERCLA controls the remedy selection for the release of hazardous substances at this site. Congress, in enacting 
CERCLA, included radionuclides as hazardous substances under CERCLA and specifically addressed AEA materials 
by choosing to exclude only a narrow subset of AEA materials from the CERCLA definition of “release.” See 42 
U.S.C. § 9620(a) and 42 U.S.C § 9601(22)(C) (definition of “release” that includes a qualified exclusion for releases 
of source, byproduct, or special nuclear material from a nuclear incident, as those terms are defined in the Atomic 

Energy Act of 1954 [42 U.S.C. §§ 2011 et seq.], if the release is from a nuclear incident, subject to financial protection 
by the NRC, or from specific uranium tailings facilities, none of which are applicable here). 
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 Thus, in response to the first issue raised by the DOE, this decision does not establish a 
precedent for setting effluent discharge limits to surface waters at other DOE NPL facilities and 
does not apply to DOE or NRC facilities outside the CERCLA context. 
 
Issue 2: Whether certain NRC regulations should be considered relevant and appropriate 

requirements for the discharge of radionuclides from CERCLA landfills at ORR into surface 

water and whether certain DOE Orders should be considered. 
 
 According to Section 121(d) of CERCLA, with respect to any hazardous substance 
remaining on-site, remedial actions selected under the act must attain legally applicable or relevant 
and appropriate federal and more stringent state requirements, or ARARs. Such requirements are 
“cleanup standards, standards of control or other substantive requirements, criteria or limitations 
promulgated under federal environmental or state environmental or facility siting laws that 
specifically address a hazardous substance, pollutant, contaminant, remedial action, location or 
other circumstance found at a CERCLA site;” or, in the case of relevant and appropriate 
requirements, that address problems sufficiently similar to those encountered at a CERCLA site 
that their use is well suited to the particular site.13  
 
 The DOE has identified the NRC regulations at 10 C.F.R. § 61.41 and § 61.43 as “relevant 
and appropriate” requirements for low level radioactive waste disposal.14 Based on the NCP factors 
discussed below, the EPA agrees that these regulations also may be relevant and appropriate 
requirements for the development of PRGs for the discharge of radionuclides in wastewater from 
EMWMF and from the EMDF.  
 
 In assessing whether a requirement is relevant and appropriate, the EPA evaluates the 
factors in paragraphs 40 C.F.R. § 300.400 (g)(2)(i) through (viii) of the NCP to the extent such 
factors are pertinent.15 After careful consideration of the 40 C.F.R. § 300.400(g) factors, the EPA 
concludes that the NRC’s regulations at 10 C.F.R. § 61.41 and § 61.43 are both relevant and 
appropriate to the discharge of radionuclides in waste water associated with these CERCLA 
actions because: (1) the purpose of the regulations is to achieve the protection of public health 
from exposure to radionuclides; (2) § 61.41 addresses all releases of radionuclides to all media, 
including surface water; (3) § 61.43 addresses releases of radioactivity in effluent from landfills, 
which is the CERCLA action at issue in the dispute and states that § 61.41 applies to such releases; 
(4) the substances regulated are CERCLA hazardous substances; and (5) like CERCLA the NRC 

 
13 See 40 C.F.R. § 300.400(g). See also 40 C.F.R. § 300.5. 
14The RI/FS for CERCLA Waste Disposal of ORR Waste Disposal (DOE/OR/01-2535) was approved by the EPA 
Regional Administrator in Formal Dispute Resolution Agreement under the ORR FFA signed by Senior Executive 
Committee on December 7, 2017. Appendix E of that document identifies 10 C.F.R. § 61.41 and 10 C.F.R. § 61.43 as 
ARARs for an on-site landfill from which radionuclides are released to the environment.  
15 The eight factors are (i) the purpose of the requirement and the purpose of the CERCLA action; (ii) the medium 
regulated or affected by the requirement and the medium contaminated or affected at the CERCLA site; (iii) the 
substances regulated by the requirement and the substances regulated at the CERCLA site; (iv) the actions or activities 
regulated by the requirement and the remedial action contemplated at the CERCLA site; (v) any variances, waivers or 
exemptions of the requirement and available for the circumstances at the CERCLA site; (vi) the type of place regulated 
and the type of place affected by the release or CERCLA action; (vii) the type and size of structure or facility regulated 
and the type and size of structure or facility affected by the release or contemplated by the CERCLA action; and (viii) 
any consideration of use or potential use of affected resources in the requirement and the use or potential use of the 
affected resources at the CERCLA site.   
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regulations aim to address and prevent releases of hazardous substances, pollutants and 
contaminants into the environment at unacceptable levels in order to ensure protection of human 
health.16 
 
 Under these regulations concentrations of radioactive material that may be released to the 
general environment in groundwater, surface water, air, soil, plants or animals must not result in 
an annual dose exceeding an equivalent of 25 mrem to the whole body of any member of the public 
with flexibility on apportionment of that dose among exposure pathways and requiring reasonable 
effort to maintain releases of radioactivity in effluents to the general environment as low as 
reasonably achievable. These NRC regulations have been identified as a relevant and appropriate 
requirement at DOE sites where the CERCLA remedial action was construction, operation and 
closure of an on-site low-level radioactive waste landfill.17 The EPA has stated that the NRC dose-
based limit of 25/75/25 millirems per year (mrem/yr) for radionuclide releases (all pathways) from 
a low-level radioactive waste disposal unit (i.e., landfill) 18 equates to roughly 10 mrem/yr effective 
dose equivalent, which the EPA has determined comports with CERCLA’s generally accepted 
cancer risk range.19 
 
 The NRC dose-based limit of 25/75/25 mrem/yr for radionuclide releases from a low-level 
landfill such as the EMDF can be apportioned among the exposure pathways such as air, 
groundwater, soil, plants, animals and surface water considering fish consumption, and used in 
combination with the NRC process to reduce radiation dose known as ALARA, to result in 
radionuclide effluent concentrations that would be as stringent as the PRGs derived through 
application of CWA NPDES regulations for establishing water quality-based effluent limitations 
and Tennessee Water Quality Standards regulations, ensuring protectiveness of human health and 
the environment consistent with CERCLA and the NCP.20  
 
 I also have determined that NRC regulations at 10 C.F.R § 20.1301 (specifying a facility-
wide 100 mrem/yr dose limit) and 10 C.F.R § 20.1302 (referencing Table 2 Effluent 
Concentrations of Appendix B to Part 20 based on a 50 mrem/yr dose limit) are relevant to the 
ORR landfills but are not appropriate for guiding remedy selection in the FSS. NRC’s own 

 
16 CERCLA Compliance with Other Laws Manual, Interim Final, Part I, OSWER Dir. 9234.1-01, EPA/540/G-89/006, 
August 1988, General Procedure for Determining if a Requirement is Relevant and Appropriate, p. 1-67. 
17 For example, see ROD for Disposal of Oak Ridge Reservation CERCLA Waste Oak Ridge, TN, DOE/OR/Ol-l 

791&D3 (Sept.1999), Maxey Flats Nuclear Disposal, KY ROD, EPA/ROD/R04-91/097 (Sept. 1991), and U.S. DOE 

Hanford Environmental Restoration Disposal Facility Hanford Site Benton County, Washington (Jan. 1995). 
1810 C.F.R. § 61.41 (“Concentrations of radioactive material which may be released to the general environment in 
ground water, surface water, air, soil, plants or animals must not result in an annual dose exceeding an equivalent of 
25 millirems to the whole body, 75 millirems to the thyroid, and 25 millirems to any other organ of any member of 
the public. Reasonable effort should be made to maintain releases of radioactivity in effluents to the general 
environment as low as is reasonably achievable.”). The NRC dose-based limit of 25/75/25 mrem/yr for radionuclide 
releases (all pathways) from a low-level radioactive waste disposal unit (i.e., landfill) is included in Appendix G of 
the Draft RI/FS for the EMDF, and the TN equivalent regulation [currently TDEC 0400-20-11-.16(2)] was included 
in the 1999 EMWMF ROD as a chemical-specific ARAR. 
19 See Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination, OSWER Dir. 9200.4-18, 
Aug. 22, 1997, Attachment B, Analysis of what Radiation Dose Limit is Protective of Human Health at CERCLA Sites 

(Including Review of Dose Limits in NRC Decommissioning Rule), Aug. 22, 1997, p.2; Radiation Risk Assessment at 

CERCLA Sites: Q & A, Directive 9200.4-40, EPA 540-R-012-13, May 2014. 
20A remedial action must comply with the most stringent requirement that is ARAR to ensure that all ARARs are 
attained. 55 Fed. Reg. at 8741. 
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regulation at 10 C.F.R. § 61.43, which I have found to be relevant and appropriate, specifies that 
effluent from landfills containing radioactivity should be addressed under 10 C.F.R. § 61.41, not 
the standards for radiation protection set out in Part 20. Further, 10 C.F.R. § 61.41 is more 
stringent. I also have determined that there is no need to consider (under the “to be considered” 
category in 40 C.F.R. § 300.400(g)(3)) DOE Order 458.1 Radiation Protection of the Public and 
the Environment, Section 1.4(b) (specifying a facility-wide 100 mrem/yr dose limit) because 10 
C.F.R. § 61.41 is more stringent and I have determined that it is relevant and appropriate. Finally, 
NRC’s Part 20 regulations and DOE Order 458.1 are not appropriate to consider in the FFS because 
any PRG must be protective against at least a 10-5 level of risk to be as stringent as the requirements 
of the Tennessee water quality standards for carcinogens that I have determined are relevant and 
appropriate.21 
 
Issue 3: Whether federal and state CWA regulations should be considered relevant and 

appropriate requirements for the discharge of radionuclides from CERCLA landfills at 

ORR into surface water. 

 
 In its elevation of the dispute, the DOE argues that, since AEA materials are excluded from 
the NPDES regulatory definition of “pollutant,” there is no jurisdictional basis for the 
determination that the CWA regulations are relevant and appropriate to the discharge of these 
materials because those regulations are not “applicable” to AEA materials. The DOE posited that 
the EPA’s proposal would violate the CWA and circumvent the APA by using the CWA to 
regulate discharges of AEA materials into surface waters without going through notice and 
comment rulemaking to change the NPDES regulatory definition of pollutant. That assertion is 
legally incorrect. First, the plain language of the NCP requires the EPA to consider “applicable or 
relevant and appropriate requirements” when identifying preliminary remediation goals, not 
applicable and relevant and appropriate requirements.22 Second, a limitation on the EPA’s 
authority to regulate under the CWA is not a limitation on the EPA’s CERCLA authority to 
respond to releases of hazardous substances. As the lead agency for remedy implementation at 
ORR, the DOE is required by Section 120 of CERCLA and Executive Order 12580 to implement 
remedial actions that comply with ARARs in accordance with Section 121(d) of CERCLA.23  
 
 One issue before me is whether the CWA NPDES regulations and Tennessee Water Quality 
Standards, including narrative water quality criteria associated with the designated uses for Bear 
Creek under TDEC Water Quality Criteria regulations, are “relevant and appropriate” to 
discharges of wastewater containing radionuclides for purposes of the FFS.24 
 

 
21 See supra, note 19. 
22 40 C.F.R. § 300.430(e)(2)(i)(A). CERCLA § 121(d) (42 U.S.C. 9621(d)) reflects Congressional direction to the 
EPA (and the DOE) that in developing CERCLA remedial goals, the “remedial actions shall be relevant and 

appropriate under the circumstances” (emphasis added). 
23 See also ORR FFA Section III, Section XXI.F, and Section XVI. 
24 While the DOE does not appear to be challenging the “applicability” of these same CWA regulations to pollutants 
(e.g., mercury), certain requirements were inadvertently omitted from the FFS that may also be applicable to setting 
PRGs for the discharge of pollutants, and the FFS must be revised to include these omitted regulations. My staff will 
provide you shortly with a table that identifies the EPA and Tennessee CWA NPDES regulations applicable to CWA 
pollutants to be added to the existing ARARs/TBC tables in the Wastewater FFS.   
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 The state of Tennessee has adopted its own NPDES regulations and the EPA has authorized 
those regulations to apply in Tennessee. Under CERCLA Section 121(d), ARARs include federal 
environmental laws and promulgated regulations or state promulgated standards, requirements, 
criteria or limitations that are more stringent than the federal requirements.25 Further, CERCLA 
Section 121(d)(2) specifies that water quality criteria established under Section 304 or 303 of the 
Clean Water Act are ARARs where such criteria are relevant and appropriate under the 
circumstances of the release or threatened release. CERCLA Section 121(d)(2) also specifies that 
“[i]n determining whether or not any water quality criteria under the Clean Water Act is relevant 
and appropriate under the circumstances of the release or threatened release, the President shall 
consider the designated or potential use of the surface or groundwater, the environmental media 
affected, the purposes for which such criteria were developed and the latest information available.” 
 
 Accordingly, for purposes of establishing PRGs for the discharge of wastewater from ORR 
landfills, I find that the R4 Regional Administrator properly applied the NCP factors to determine 
that the Tennessee and the EPA NPDES regulations that pertain to water-quality based effluent 
limitations and the Tennessee Water Quality Standards regulations establishing designated uses 
and criteria to protect those uses are relevant and appropriate requirements to the discharge of 
radionuclides in wastewater from EMWMF and such future discharge from EMDF.26 Water 
quality criteria also are relevant and appropriate under Section 121(d)(2) because (1) the state has 
designated Bear Creek for recreation uses; (2) these requirements address discharges into surface 
water; and (3) their purpose is to protect the designated use of the surface water from risks 
associated with hazardous substances. This decision means that under the relevant and appropriate 
Tennessee Water Quality Standards27 established to protect waters designated for “Recreation 

Use” the AWQC for such surface waters must meet a 10-5 target risk level for all carcinogens 
(including radionuclides) and water quality based effluent limitations must ensure that such 
AWQC are not exceeded.28 

 
25 42 U.S.C. § 9621(d)(2)(A); CERCLA § 121(d)(2)(A). 
26 In assessing whether a requirement is relevant and appropriate, the EPA evaluates the factors in paragraphs 40 
C.F.R. § 300.400(g)(2)(i) through (viii) of the NCP to the extent such factors are pertinent. The eight factors are (i) 
the purpose of the requirement and the purpose of the CERCLA action; (ii) the medium regulated or affected by the 
requirement and the medium contaminated or affected at the CERCLA site; (iii) the substances regulated by the 
requirement and the substances found at the CERCLA site; (iv) the actions or activities regulated by the requirement 
and the remedial action contemplated at the CERCLA site; (v) any variances, waivers or exemptions of the 
requirement and their availability for the circumstances at the CERCLA site; (vi) the type of place regulated and the 
type of place affected by the release or CERCLA action; (vii) the type and size of structure or facility regulated and 
the type and size of structure or facility affected by the release or contemplated by the CERCLA action; and (viii) any 
consideration of use or potential use of affected resources in the requirement and the use or potential use of the affected 
resources at the CERCLA site. In this circumstance, EPA Region 4 considered factors i-iv and viii to be pertinent to 
the evaluation of relevance and appropriateness for the CWA NPDES regulations evaluated by the EPA considering 
the scope of the response action.  
27 TDEC 0400-40-03-.02(1). Tennessee water quality standards consist of the General Water Quality Criteria and the 
Antidegradation Statement found in Chapter 0400-40-03, and the Use Classifications for Surface Waters found in 
Chapter 0400-40-04.  See also TDEC 0400-40-03-.05(6). Interpretation of Criteria. 
28 TDEC 0400-40-03-.03 Recreation use Paragraph (4)(j) (“The waters shall not contain toxic substances, whether 
alone or in combination with other substances, that will render the waters unsafe or unsuitable for water contact 
activities including the capture and subsequent consumption of fish and shellfish, or will propose toxic conditions that 
will adversely affect man, animal, aquatic life, or wildlife.”) and fn(c) (10-5 risk level is used for all carcinogenic 
pollutants.”). 
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 The determination that certain state water quality standards regulations are ARARs is not 
novel or precedent-setting. State water quality standards and the EPA and/or the state CWA 
NPDES requirements have been identified as relevant and appropriate requirements for the 
cleanup under CERCLA of radionuclide-contaminated wastewaters at other Superfund sites.29 
 
 For the reasons discussed under Issue 4, below, I also have determined that the disputed 
default exposure assumptions, particularly those regarding fish consumption, in CWA guidance 
documents should not be used to develop PRGs fo r effluent limits for discharges from ORR 
landfills. 
 
 Further, I have determined that the regional administrator erred in determining that 
technology-based effluent limitations under the EPA and Tennessee regulations are relevant and 
appropriate to discharges of radionuclides from ORR landfills. Technology-based effluent 
limitations are potential ARARs when applicable.30 However, in exercising the EPA’s discretion 
to identify relevant and appropriate requirements,31 and through my evaluation of the NCP’s eight 
factors, I have determined that technology-based effluent limitations are not appropriate 
requirements to apply to a discharge of radionuclides from this CERCLA site. 
 
 Factor 1 requires consideration of “[the purpose of the requirement and the purpose of the 
CERCLA action.” 40 C.F.R. § 300.400(g)(2)(i). The CWA is a regulatory statute and includes a 
goal of eliminating the discharge of pollutants.32 Technology-based standards for toxic pollutants 
under the CWA are based on best available technology economically achievable which will result 
in reasonable further progress toward the national goal of eliminating the discharge of all 
pollutants.33 In contrast, CERCLA is a remedial statute which provides the President broad, 
discretionary authority to take response actions to reduce risks to human health and the 
environment. It does not include a goal of eliminating all exposure to hazardous substances or 
eliminating all risk.34 As demonstrated by the statutory definition of a CERCLA remedy (which 
includes actions “to prevent or minimize the release of hazardous substances so that they do not 
migrate to cause substantial danger to present or future public health or welfare or the 
environment”35) CERCLA’s purpose is not aligned with the purpose of the CWA’s technology-

 
29 For example, the Rocky Flats Plant, Operable Unit 4 ROD, CO, EPA/ROD/R08-92/064 (Apr. 1992) included CWA 
ARARs. Because Rocky Flats Plant surface waters had been designated by Colorado for drinking water and aquatic 
life protection, the more stringent of MCLs or the Water Quality Control Commissions standards were identified as 
chemical-specific ARARs for radionuclides, p. 4-4 to 4-6. The Maxey Flats Nuclear Disposal, KY ROD, 
EPA/ROD/R04-91/097 (Sept. 1991) identified Kentucky Surface Water Quality Standards regulations including 
specific limits for radionuclides as ARARs. The ROD Amendment West Lake Landfill Site (OU-1) Bridgeton, Missouri 
(Sept. 2018) identified Missouri Water Quality Standards and Effluent Limit regulations as ARARs including for 
discharges of radionuclides.  
30 Technology-based standards generally will be ARARs for the discharge of CWA pollutants. 
31 NCP preamble, 55 Fed. Reg. at 8726 (“EPA has discretion to determine whether any, all, or only a portion of a 
requirement is relevant and appropriate….”). 
32 CWA section 101(a)(1).  
33 CWA section 301(b)(2).  
34 NCP Preamble, 55 Fed. Reg. at 8752.  
35 CERCLA section 101(24).  
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based standards so consideration of Factor 1 does not support identification of CWA technology-
based standards as relevant and appropriate here.36 
 
 Factor 3 requires consideration of “the substances regulated by the requirement and the 
substances found at the CERCLA site.” 40 C.F.R. § 300.400(g)(2)(iii). The hazardous substances 
in dispute here are radionuclide materials regulated under the Atomic Energy Act of 1954 (42 
U.S.C. § 2011). These materials are excluded from the CWA regulatory definition of pollutants 
regulated under the CWA (40 C.F.R. §122.2). Accordingly, consideration of Factor 3 does not 
support identification of CWA technology-based standards as relevant and appropriate here. 
 
 Factor 5 requires consideration of “any variances, waivers or exemptions of the 
requirement and their availability for the circumstances at the CERCLA site.” 40 C.F.R. § 
300.400(g)(2)(v). As noted above, the hazardous substances at issue in this dispute are exempted 
from the CWA. Accordingly, consideration of factor 5 does not support identification of CWA 
technology-based standards as relevant and appropriate here. 
 
 Based on the consideration of factors 1, 3 and 5 described above, I also have determined 
that, for radionuclides only, Tennessee’s antidegradation policy is not relevant or appropriate to 
apply to the CERCLA remedy for discharges of radionuclides from the ORR landfills. Bear Creek 
is currently impaired due to PCBs and mercury and is not an outstanding natural resource water. 
And, as provided in this decision, no discharges from an ORR landfill subject to CERCLA will 
impair water quality. Accordingly, the antidegradation policy is neither relevant nor appropriate 
to discharges of radionuclides. Of course, it remains legally applicable to discharges of CWA 
pollutants, such as mercury. 
 
 My decision that CWA technology-based standards and antidegradation policies do not 
apply to discharges of radionuclides from landfills at ORR does not reverse any existing policy or 
precedent. I am not aware of any CERCLA record of decision that applies these requirements as 
applicable or relevant and appropriate to the discharge of radioactive materials regulated under the 
Atomic Energy Act of 1954, as amended (42 U.S.C. §2011) that are afforded a CWA regulatory 
exemption from the definition of pollutants (40 C.F.R. §122.2). I decline to make a new policy and 
set a new precedent on this point at ORR. 
 
Issue 4: Whether site-specific factors are relevant to an evaluation of the potential for 

exposures to radionuclides via ingestion of fish caught in the receiving stream. 

 
 The DOE has asserted that site-specific factors are relevant to an evaluation of the potential 
for exposure to radionuclides via ingestion. I agree. Thus, I have determined that the process for 
identifying the PRGs will not use default exposure assumptions from CWA guidance documents 
to determine exposures to radionuclides discharged from landfills at ORR, particularly through 
fish consumption. These default exposure assumptions do not take into account the site-specific 

 
36 In contrast, as noted above, CERCLA’s objective of protecting human health and the environment is aligned with 
the objectives of CWA water-quality standards, which I have determined are relevant and appropriate to establishing 
effluent limits for discharges of radionuclides from ORR landfills. Further, under the CWA’s regulatory regime, more 
stringent limitations must be adopted if the application of a technology-based standard fails to meet water-quality 
standards. CWA Section 301(b)(1)(C).  
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risks associated with the reasonably anticipated future land uses at ORR. Reasonably anticipated 
future land use can be considered when determining the baseline risk. At ORR there is a significant 
risk that default exposure assumptions could lead to the establishment of effluent limitations in a 
final remedy that are not closely tied to addressing substantial danger to present or future public 
health or welfare or the environment and thus may not result in a cost-effective remedy.37  
 
 Instead of using disputed default assumptions regarding exposures, particularly through 
fish consumption, the DOE, in applying the relevant and appropriate state and federal CWA 
regulations and NRC regulations, will establish PRGs for effluent discharge limitations based on 
site-specific exposure information. This approach is consistent with the NCP.38  Further, nothing 
in the federal and state CWA regulations and NRC regulations that I have determined are relevant 
and appropriate precludes consideration of site-specific exposure information. Under 40 C.F.R. § 
122.44(d)(vi), “[w]here a State has not established a water quality criterion for a specific chemical 
pollutant … the permitting authority must establish effluent limits using one or more of the 
following options: (A) Establish effluent limits using a calculated numeric water quality criterion 
for the pollutant which the permitting authority demonstrates will attain and maintain applicable 
narrative water quality criteria and will fully protect the designated use, such criterion may be 
derived using …  an explicit State policy or regulation interpreting its narrative water quality 
criterion, supplemented with other relevant information . . . risk assessment data, exposure data 
… and current EPA criteria documents.” (Emphasis added). 
 
 Tennessee has no explicit state policy interpreting Tennessee’s narrative water quality 
criterion for recreation use.39 Per the NCP, there may be consideration of other pertinent 
information in developing PRGs which could include a study to determine exposure and risk. 
Similarly, in apportioning the dose of radiation among exposure pathways and using reasonable 
efforts to maintain releases of radioactivity in effluents to the general environment as low as 
reasonably achievable under NRC regulations, nothing precludes the EPA or the DOE from taking 
site-specific exposure and risk into account. 
 
 The existing landfill, EMWMF, is currently discharging wastewaters with hazardous 
substances into North Tributary-5, a small tributary of Bear Creek. The proposed wastewater 
discharge locations for the new landfill, EMDF, are Bear Creek and its tributaries, White Oak 
Creek at ORNL or Upper East Fork Poplar Creek at Y-12. While the location of the proposed 
landfill has not been selected, the DOE’s Proposed Plan calls for it to be located near the existing 

 
37 Under Section 121 of CERCLA, all remedies must protect human health and the environment, be permanent to the 
maximum extent practicable and be cost-effective.   
38 See 40 C.F.R. § 300.430(e)(2)(i) (“Initially, preliminary remediation goals are developed based on readily available 
information, such as chemical-specific ARARs or other reliable information. Preliminary remediation goals should be 
modified, as necessary, as more information becomes available during the RI/FS…. Remediation goals shall establish 
acceptable exposure levels that are protective of human health and the environment and shall be developed by 
considering the following: (A) Applicable or relevant and appropriate requirements under federal environmental or 
state environmental or facility siting laws, if available, and the following factors:… (5) Other pertinent information.”) 
(emphasis added). 
39 TDEC Rule 0400-04-03.03(4)(j) (“The waters shall not contain toxic substances, whether alone or in combination 
with other substances, that will render the waters unsafe or unsuitable for water contact activities including the capture 
and subsequent consumption of fish and shellfish, or will pose toxic conditions that will adversely affect man, animal, 
aquatic life, or wildlife. Human health criteria have been derived to protect the consumer from consumption of 
contaminated fish and water….”). 
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landfill where it may also discharge wastewaters into Bear Creek or its tributaries. For the purpose 
of the FFS, given that the most restrictive use designation for these receiving waters is recreational 
(including recreational fishing)40 the individual with the potential for reasonable maximum 
exposure to radionuclides in effluent from ORR landfills would be a recreational fisherman who 
fishes at a location downstream from the discharge. Radionuclides bioaccumulate so the fact that 
only small minnows exist at NT-5 does not mean exposure cannot occur.41 The exact location of 
this point of reasonable maximum exposure will be determined based on where recreational fishing 
occurs or is reasonably anticipated to occur based on reasonably anticipated future land use, 
considering the DOE’s land use designations.42 
 
 Fish are present in Bear Creek and the DOE has fish tissue monitoring programs for Bear 
Creek for PCBs, mercury and other metals. However, at present, the DOE has not evaluated the 
current level of radionuclides in the tissue of fish in Bear Creek or what that level may be if 
discharges are increased through construction of the new landfill. That fish tissue data (and 
assumptions based on expected discharges), as well as consumption data if radionuclides are found 
in fish tissue, are needed before site-specific exposures can be estimated. The DOE may conduct 
such a study (or studies), scoped in consultation with the TDEC and the EPA and finalize it as a 
primary document in accordance with the ORR FFA.43 
 
 Once the PRGs are established applying relevant and appropriate requirements in a manner 
that considers site-specific risks, they shall be used to derive the specific final effluent limitations 
that are identified in the ROD for the discharge of radionuclides from the EMWMF and the future 
discharge from the EMDF in a manner consistent with the NCP and in compliance with the most 
stringent of the EPA and Tennessee CWA regulations and the NRC regulations that I have 
determined are relevant and appropriate. While the point of exposure to radionuclides used for 
identifying risk and setting appropriate effluent limits may be downstream of the discharge point 
(which has not yet been determined), the point of compliance for meeting the final effluent limits 
must be at the point of discharge.44 
 
 

 
40 TDEC 0400-40-04 (designating Bear Creek for fish and aquatic life, recreation, livestock watering and wildlife and 
irrigation uses).  
41 See RI/FS Risk Assessment Work Plan Addendum, Fernald Environmental Management Project, Fernald, Ohio 
(June 1992), at 5.3.1 (including ingestion of fish as an exposure pathway and noting the presence of minnows in 
Paddy’s Run on the site and shad, drum and carp in the Great Miami River near the site). 
42 The DOE has designated parts of Bear Creek Valley for unrestricted and for recreational use. See Bear Creek Valley 
Phase I ROD (DOE 2000). The western half of Bear Creek Valley (Zone 1) is designated for unrestricted use. The 
easter half of Bear Creek Valley, which includes the confluence of the receiving water for the Environmental 
Management Waste Management Facility outfall (NT5) and Bear Creek (Zone 3) is currently designated for 
“controlled industrial” use. There is a one-mile buffer between Zones 1 and 3 that includes the proposed location of 
the outfall for the proposed Environmental Management Disposal Facility (Zone 2) that is currently designated for 
recreational use in the short-term and unrestricted use in the long-term. Unless the DOE decides to change its land-
use designations and thus change the reasonably anticipated land uses, the EPA will assume recreational fishing could 
occur in the parts of Bear Creek in Zones 1 and 2. Such a change could be memorialized in the context of the ROD 
for the new ORR landfill and enforced through the DOE’s authority over its reserved federal lands.      
43 Predicting radionuclide levels in fish tissue may also require data on radionuclide levels in the sediments and the 
water column.  
44 55 Fed. Reg at 8713 (“For surface waters, the selected levels should be attained at the point or points where the 
release enters the surface waters.”).   
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Issue 5: Cost implications of identifying the CWA as an ARAR. 

 
 The EPA understands and appreciates the DOE’s concerns regarding the issue of cost in 
remedial actions. CERCLA §121(b) includes cost effectiveness as a factor to be taken into account 
during the remedy selection process. Consistent with the NCP, cost estimates are developed for 
each of the remedial alternatives at the FS stage (which is the current stage of this dispute) in order 
to conduct a comparative analysis that informs the remedy selection decision process.45 To the 
extent sufficient information is available, the costs of construction and any long-term costs to 
operate and maintain the alternatives are considered in developing these estimates.46 The estimated 
cost of wastewater treatment will depend in large part on the specific effluent discharge limits that 
must be met in order for the remedy to be protective. These effluent discharge limits are dependent 
on the establishment of PRGs. However, since the initial PRGs and effluent limits for discharges 
of radionuclides have not been determined, reliable cost information is not yet available. The 
estimated cost of treating wastewater with radionuclides will also depend on the concentrations of 
radionuclides in the various wastewaters generated by landfill operations, and the volume of the 
discharge as managed by the DOE. In summary, once initial PRGs and effluent discharge limits 
are developed, the cost considerations can be evaluated by the agencies in a manner that is 
consistent with the NCP. 
 
Summary of Major Findings  

 
 Based on the foregoing analysis and the record that has led to this decision, the following 
is a summary of my findings, discussed in more detail above: 

1) This decision applies only to ORR.   
2) NRC regulations at 10 C.F.R. § 61.41 and 10 C.F.R. § 61.43 are relevant and 

appropriate for purposes of developing PRGs in the ORR FFS for effluent limits for 
radionuclide-contaminated wastewater discharges from the EMWMF and EMDF. 

3) The EPA and Tennessee’s NPDES regulations relating to water quality based effluent 
limitations and Tennessee Water Quality Standards regulations establishing designated 
uses and criteria to protect those uses (including the risk level of 10-5 for AWQC) are 
relevant and appropriate requirements for purposes of developing PRGs in the ORR 
FFS for radionuclide-contaminated wastewater discharges from the EMWMF and 
EMDF.   

4) Site-specific factors shall be used to evaluate the potential for exposure to radionuclides 
via ingestion of fish and flexibility exists in the relevant and appropriate federal and 
state CWA regulations as well as the relevant and appropriate NRC regulations to 
consider site-specific exposure.  

5) Consideration of site-specific factors will require site-specific information, including 
conducting a fish study to assess radionuclides in fish tissue and other media in Bear 
Creek, and evaluate fish consumption, exposure and risk assessment data, to help 
inform the development of PRGs for radionuclides at this site. 

 
45 Id. at 8712 (“The primary objective of the FS is to ensure that appropriate remedial alternatives are developed and 
evaluated such that relevant information concerning the waste management options can be presented to a decision-
maker and an appropriate remedy selected.”). 
46 40 C.F.R. § 300.430(e)(7)(iii). 
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6) The consideration of cost estimates associated with PRGs is preliminary, but remedial
alternatives in the revised FFS will need to include estimates to meet any final effluent
limits to perform a meaningful comparative analysis. Consideration of cost will be
weighed by the agencies later in the remedy selection process.

In accordance with Section XXVI.J of the FFA, the DOE is directed to incorporate this 
resolution and final determination into and to revise the FFS as necessary to conform with this 
decision. It is my expectation that fish tissue studies and development of PRGs for effluent 
limitations for radionuclides will occur in parallel with Region 4’s review of the draft ROD to 
continue progress on the remedial actions for establishing additional landfill capacity at ORR. 

I appreciate your efforts in identifying and discussing your concerns. The EPA looks 
forward to working closely with both the DOE and the state of Tennessee as we move this project 
forward. 

Sincerely, 

Andrew R. Wheeler 

cc: Susan Parker Bodine 
Peter C. Wright 
David Fotouhi 
Mary S. Walker 
William Cooper 
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