
I 

5502 

FEASIBILITY STUDY REPORT FOR OPERABLE 

REFERENCES DRAFT APRIL 1994 REF: 5500,5501, 
5503, 5504, 5505, 5506, 5507 

UNIT 2 VOLUME 2 OF 6 SECTIONS 4-6 AND 

04/28/94 

DOE-FN/EPA 
694 
REPORT 
o u 2  



. .  , . . I .  ., - I 

. ,  
I 

. <  

1 

FEASIBILITY STUDY REPORT 
FOR OPERABLE UNIT 2 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
FERNALD, OHIO 

REMEDIAL INVESTIGATION AND FEASIBILITY STUDY 

VOLUME 2 OF 6 
SECTIONS 4-6 
REFERENCES 

APRIL 1994 

U.S. DEPARTMENT OF ENERGY 

I 

i 

OC90009 

FERNALD FIELD OFFICE 
DRAFT 



5 5 0 2  
FEMP-OU02-4 DRAFT 
April 29, 1994 

4.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

4.1 INTRODUCTION 

This section presents the rationale for and the development of the remedial alternatives that are 

evaluated in the Operable Unit 2 FS. These alternatives are developed from combinations of 

technologies and process options evaluated in Section 3.0. A range of remedial alternatives based on 

the GRAs discussed in Section 3.3 were developed for each of the Operable Unit 2 subunits. These 

alternatives are developed and described in Sections 4.3 through 4.7 for the Solid Waste Landfill, 

Lime Sludge Ponds, Inactive Flyash Pile, South Field, and Active Flyash Pile, respectively. 

4.1.1 

The purpose of the FS and the overall remedy selection process is to identify remedial actions that 

eliminate, reduce, or control risks to human health and the environment (40 CFR $300). The 

national program goal for the FS process, as defined in the NCP, is to select remedies that are 

protective of human health and the environment, that maintain protection over time, and that 

minimize untreated waste. The criteria for identifying potentially applicable technologies to achieve 

these goals are provided in EPA guidance (EPA 1988a) and in the NCP (EPA 1990b). A strong 

statutory preference for remedies that will result in a permanent and significant decrease in toxicity, 

mobility, or volume and provide long-term protection is identified in Section 121 of CERCLA, as 

amended. The threshold criteria address overall protection of human health and the environment and 

compliance with ARARs. Primary balancing .criteria are long-term effectiveness and permanence; 

reduction of toxicity, mobility, or volume through treatment; implementability; and cost. 

National Oil and Hazardous Substance Pollution Contingencv Plan Focus 

In addition to the above objectives, the NCP defines certain expectations in developing and screening 

remedial action alternatives. 

The expectation to use treatment to address the principal threats posed by a site, wherever 
practical. Principal threats are considered to be liquids, areas contaminated with high 
concentrations of toxic compounds, and highly mobile materials. 

The expectation to use engineering controls, such as containment, for waste that poses a 
relatively low long-term threat and for which treatment is impractical. 

The expectation to use a combination of methods, as appropriate, to achieve protection of 
human health and the environment. In appropriate site situations,' treatment of principal 
threats will be combined with engineering controls (such as containment) and institutional 

-O.(i.C@f@ 
actions for treatment residuals and untreated waste. 
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The expectation to use institutional actions, such as water controls and deed restrictions, to 
supplement engineering controls for short- and long-term management to prevent or limit 
exposures to hazardous substances, pollutants, or contaminants. 

The expectation to consider using innovative technology when such technology offers the 
potential for comparable or superior treatment performance or implementability, fewer or 
lesser adverse impacts than other available approaches, or lower costs for similar levels of 
performance than previously demonstrated technologies. 

The expectation to return environmental media such as groundwater to their beneficial uses, 
wherever practical, within a time frame that is reasonable, given the particular 
circumstances of the site. When restoration of groundwater to beneficial uses is not 
practical, EPA expects to prevent further migration of the contaminant plume, prevent 
exposures to contaminated groundwater, and evaluate further risk reduction. 

These expectations have been applied in the development and screening of the Operable Unit 2 

remedial alternatives. Section 1.0 identifies the Operable Unit 2 subunits for which GRAs and, 

subsequently, remedial alternatives are being developed and assembled. The subunits are repeated 

here for reference: 

Solid Waste Landfill 
Lime Sludge Ponds 
Inactive Flyash Pile 
South Field 
Active Flyash Pile 

4.2 RATIONALE FOR ALTERNATIVE DEVELOPMENT 

The purpose of the FS is to evaluate the information provided in the RI, which assesses site 

conditions, and develop an appropriate range of alternatives to allow remedy selection. The 

development of alternatives should reflect the scope and complexity of the site problems which are 

being addressed. The number and type of alternatives should also be based on the site characteristics 

and complexity of the site concerns. Development of alternatives for the Operable Unit 2 subunits is 

based on the following: 

Exposure scenarios 

O A R A R S  

Technologies and process options remaining after the screening evaluations from 
Section 3.0 
Land use scenarios for the FEMP 

Proposed remediation levels for each COC 
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4.2.1 Technologies and Process Outions 

The technologies and process options which remain from the screening evaluation will be combined as 

appropriate to develop alternatives which are protective of human health and the environment. Tables 

3-14 through 3-18 summarize the remaining soil treatment technologies and process options for the 

Solid Waste Landfill, Lime Sludge Ponds, Inactive Flyash Pile, and Active Flyash Pile, respectively. 

Table 4-1 presents the primary process options (Le., .a process option which forms the major 

component of a remedial alternative) for each of the Operable Unit 2 subunits. 

Lime Sludge Inactive Flyash 
Ponds . Pile 

Composite Cap Composite Cap 

Solidification/ Soil Washing 
Stabilization 

On-Site Disposal Solidification/ 
Facility Stabilization 

TABLE 4-1 

PRIMARY PROCESS OPTIONS 

South Field 

Composite Cap 

Soil Washing 

Solidification/ 
Stabilization 

Solid Waste 
Landfill 

Comuosite Cau 

On-Site Disposal 
Facility 

Off-Site LLW 
Disposal Facility 

~~ 

Active Flyash 
Pile 

Clay Cap 

Solidification/ 
Stabilization 

On-Site Disposal 
Facility 

Disposal Facility 

On-Site Disposal 
Facility 

Off-Site LLW 
Disuosal Facility 

Vitrification 

On-Site Disposal 
Facility 

Off-Site LLW 
Disposal Facility 

Off-Site 
Disposal Facility 

Off-Site LLW 
Disposal Facility 

These process options will be used individually or combined with each other, as appropriate, to form 

remedial alternatives. Additionally, ancillary process options (Le., process options which by themself 

do not address RAOs) will be combined with the primary process options to achieve RAOs for each 

alternative. 

4.2.2 Land Use Scenarios 

Potential exposures to the environmental media are evaluated in the context of three land use 

scenarios: (1) current land use assuming federal ownership both with and without continued access 

control, (2) future land use assuming federal ownership, and (3) future land use assuming private ' 0 
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+ ,  

ownership. These land use designations reflect the current framework for assessing risk at the 

FEMP. It should be noted that each land use scenario is considered to apply to all of the Operable 

Unit 2 subunits for alternative development (Le., federal ownership will not be evaluated for one 

subunit while private ownership is evaluated at another subunit). 

LAND USE 

Current Land Use 

Future Land Use with 
Federal Ownership 

Future Land Use with 
Private Ownership 

In the current land use scenarios, receptors are trespassing youths, groundskeepers, and off7property 

resident farmers. In the future land use scenarios assuming federal ownership, receptors are 

expanded trespassers and off-property resident farmers. In the future land use scenario assuming 

private ownership, receptors are on-property resident farmers, off-property resident farmers, 

homebuilders, users of perched groundwater (isolated bodies of groundwater within the glacial till), 

and users of Great Miami Aquifer groundwater. These land use scenarios are fully described in the 

Exposure Assessment, Section B.2.4 of Appendix B, of the Operable Unit 2 RI report and are 

summarized in Section 6.2.1 of the Operable Unit 2 RI report. 

Off-Property Trespassing Expanded On-Property 
Resident Farmer Youth Trespasser Resident Farmer 

X X 

X X 

X X 

4.2.3 Exposure Scenarios 

Assumptions for the land use scenarios and receptors used for alternative development are consistent 

with the Risk Assessment Work Plan Addendum (DOE 1992b) and allow quantification of risk for 

COCs in each subunit. Table 4-2 summarizes the land use scenarios and receptors used to quantify 

risk for the Operable Unit 2 FS. 

TABLE 4-2 

LAND USE AND RECEPTORS 

RECEPTOR DESIGNATIONS 
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Under the current land use scenario, the FEMP is assumed to remain as it currently exists. In 

addition, no remedial action is assumed to have taken place at the site. Existing current land use at 

and in the vicinity of Operable Unit 2 indicates that receptors most likely to be exposed to 

contaminants on and migrating from Operable Unit 2 waste areas include: 

Off-Property Resident Farmer (Adult and Child) - This exposure scenario assumes that a 
family lives and farms on land immediately adjacent to the FEMP property boundary. 
Exposure routes include: 

- Inhalation of fugitive dust, volatile organic compounds (VOCs), and other gases. 
- Consumption of farm product foodstuff including vegetables, meat, and milk. 
- Ingestion, dermal contact, and ingestion of groundwater 

Trespassing Youth Receptor - this exposure considers the risk incurred by a trespassing 
youth who wanders freely over the site. Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Incidental ingestion of, direct radiation exposure from, and dermal contact with 

contaminated soils. 
- Incidental ingestion of and dermal contact with surface water. 
- Incidental ingestion of sediment. 

Future receptors assuming federal ownership include: 

The Expanded Trespasser (Adult and Child) - this exposure scenario considers the risk 
incurred by a trespasser who wanders freely over the site. Exposure routes for this 
receptor are the same as those listed for the Trespassing Youth Receptor assuming current 
land use. 

The Off-Property Resident Farmer (Adult and Child) - This exposure scenario assumes that 
a family lives and farms on land immediately adjacent to the FEMP property boundary. 
Exposure routes for this receptor include those listed for the Off-Property Resident Farmer 
assuming current land use. 

If the FEMP property does not remain under federal ownership, it is assumed that it will be held in 

private ownership and developed for agricultural use. Future land use receptors, assuming private 

ownership, include: 

The RME On-Property Resident Farmer Receptor (Adult and Child) - This exposure 
scenario assumes that a farmer resides on the property and performs agricultural activities. 
Typical activities may include food and feed production, livestock production, and general 
farm work. Exposure routes include: 
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- Inhalation of fugitive dust, VOCs, and gases. 
- Ingestion of groundwater (separate evaluations for groundwater from the Great Miami 

Aquifer and for perched groundwater). 
- Dermal contact and inhalation while using groundwater in the home. 
- Consumption of foodstuff grown on the property including vegetables, meat, and milk. 
- Incidental ingestion of, external radiation from, and dermal contact with soil. 
- Inhalation of indoor radon 

The Off-Property Resident Farmer (Adult and Child) - This scenario assumes that a family 
lives and farms on land immediately adjacent to the FEMP property boundary. Exposure 
routes for this receptor include those listed for the same receptor assuming future land use 
with federal ownership. 

4.2.4 

The remediation goals for a site are significantly different for the different land use scenarios. 

Alternatives that would meet PRLs and ARARs have been developed for each of the land use 

scenarios. 

Accommodation of PRLs and ARARs 

The PRLs developed in Section 2.0 for the on-property resident farmer are extremely conservative 

and can not effectively be achieved by existing treatment technologies. The degree of risk reduction 

that would be necessary for the protection of a future on-property farmer is such that the only feasible 

alternative is removal of the material that is contaminated above PRLs and off-site disposal. For 

alternative development, it is assumed that if any Operable Unit 2 waste units would be open to 

unrestricted public use, all of the subunits would be released for unrestricted public use. 

For the remaining land use scenarios, multiple alternatives that would be protective of the associated 

risk receptors are feasible because of the intrinsic protectiveness of continued federal ownership and 

institutional controls. Therefore, multiple alternatives will be developed which are. protective of the 

following receptors : off-property resident farmer and expanded trespasser. 

For each subunit, the no-action alternative is developed as required by CERCLA guidance. The no- 

action alternative has not been developed for the protection of a given receptor. Rather, it is a 

standard of reference in the decision-making process. In the following discussions, the no-action 

alternative is fully developed and carried through the detailed and comparative analyses of alternatives 

and is evaluated for protectiveness for all possible receptors. 
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The remediation of each Operable Unit 2 subunit must comply with ARARs as well as achieve 

protection of human health and the environment based on risk assessment criteria. The associated 

ARARs for the contaminated material within Operable Unit 2 do not require treatment prior to land 

disposal or in situ containment. Therefore, if protection of human health and the environment can be 

achieved by placing the material in a disposal facility or by containing the material in place, treatment 

is not required by ARARs. The only exception to this guidance is treatment of the lead contaminated 

soils from the Firing Range within the South Field. These soils, if excavated, would require 

treatment prior to disposal to comply with RCRA land disposal restrictions. 

4.3 

This section will develop the remedial alternatives for the Solid Waste Landfill considering the 

rationale provided in Section 4.2. Additional site specific information and assumptions will be 

provided in this section to further explain the alternative development process. All alternatives will 

be briefly described in the following subsections. 

DEVELOPMENT OF ALTERNATIVES FOR SOLID WASTE LANDFILL 

There are greater than 9.1 m (30 ft) of glacial till beneath the Solid Waste Landfill with the exception 

of one area near the southeast corner where deeper fill exists. This area is a potential direct pathway 

to the perched groundwater zone within the till. An evaluation of current conditions indicates that 

where impacted, the impacts to the glacial till soils are limited to a zone 0.6 to 1.2 m (two to four ft) 

thick immediately below the fill. The remainder of the glacial till is at or near background. 

According to the Baseline Risk Assessment in the Operable Unit 2'RI report, the glacial till is 

functioning as a natural barrier and there are no anticipated future impacts'to the Great Miami 

Aquifer. 

0 

For the on-property resident farmer, cesium- 137, neptunium-237, plutonium-238, radium-226, 

radium-228, thor ium-22 8, thor ium-23 0, uranium-2 34, ur anium-23 5 123 6 ,  uranium-2 3 8, 

be&o(a)pyrene, benzo(b)flouranthene, dibenzo(a,h)anthracene, ideno( 1,2,3-cd)pyrene, arsenic, 

beryllium, and chromium have been identified as soil COCs that exceed 10" risk. For the expanded 

trespasser assuming federal ownership, radium-228, thorium-228, arsenic, and beryllium have been 
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Physical conditions that are important are the wetlands associated with the drainage course that forms 

the northern extent of the Solid Waste Landfill and the railroad which forms the southern boundary. 

The following four alternatives have been developed for the Solid Waste Landfill: 

Alternative 4 - ConsolidationKontainment 

Alternative 1 - No action 
Alternative 2 - Off-Site Disposal 
Alternative 3 - On-Site Disposal 

Table 4-3 summarizes development of alternatives for the Solid Waste Landfill from the technology 

and process options remaining after initial screening in Section 3.4 of this FS. All of the primary 

process options remaining from Section 3.0 are used to form alternatives. 

A brief description of each alternative for the Solid Waste Landfill is provided in Sections 4.3.1 

through 4.3.4; detailed descriptions are provided in Section 5.2. 

4.3.1 Alternative 1 : No Action 

No action is required for this alternative. 

4.3.2 Alternative 2: Off-Site DisDosd 

Contaminated material with concentrations above the on-property resident farmer PRLs in the Solid 

Waste Landfill area would be excavated. Larger portions of this material (debris, concrete, drums, 

steel, pallets, etc.) would be visually segregated, staged, shredded/crushed, packaged, and transported 

to NTS for disposal. The remaining material would be staged, tested for moisture content, dried as 

necessary, packaged, and also disposed of at the NTS. The excavated area would be backfilled with 

clean material, regraded, and revegetated. Construction generated water would be collected to 

maintain a dry excavation and pumped to the AWWT facility. 

4.3.3 Alternative 3: On-Site DisDosal 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs in the Solid Waste Landfill would be excavated. Larger portions of this material 

(debris, concrete, drums, steel, pallets, etc.) would be visually segregated, staged, shreddedkrushed, 

and deposited in an on-site disposal cell. The remaining material would be staged and deposited in 

the disposal cell. The excavated area would be backfilled with clean material, regraded, and 

FER\CRU2FS\DARLSEC4\April 20, 1994 10:56am 4-8 
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revegetated. Construction generated water would be collected to maintain a dry excavation and 

pumped to the AWWT facility. Leachate from the disposal cell would also be collected and pumped 

to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, maintenance activities, and deed restrictions at the disposal cell and at the Solid Waste 

Landfill. In addition, groundwater monitoring would be conducted at the disposal cell. 

4.3.4 Alternative 4: ConsolidationKontainment 

The contaminated material with concentrations above the expanded trespasser and off-property 

resident farmer PRLs in the Solid Waste Landfill would be consolidated and a composite cap 

constructed over the material. Construction generated water would be collected to maintain a dry 

excavation and pumped to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, groundwater monitoring, maintenance activities, and deed restrictions at the Solid Waste 

Landfill. 

4.4 

This section will develop the remedial alternatives for the Lime Sludge Ponds considering the 

rationale provided in Section 4.2. Additional site specific information and assumptions will be 

provided in this section to further explain the alternative development process. All alternatives will 

be briefly described in the following subsections. 

DEVELOPMENT OF ALTERNATIVES FOR LIME SLUDGE PONDS 

There are greater than 9.1 m (30 ft) of glacial till between the Lime Sludge Ponds and the Great 

Miami Aquifer and approximately 1.5 to 3.0 m (five to ten ft) between the Lime Sludge Ponds and 

the perched groundwater zone. The glacial till underlying the Lime Sludge Ponds has had little 

impact from contaminant migration. The glacial till area beneath the surrounding earthen berms, 

however, has been impacted by uranium-238. Where impacted, the impacts are limited to depths of 

approximately 1.5 to 2.4 m (five to eight ft). The remainder of the glacial till is at or near 

background. According to the Baseline Risk Assessment in the Operable Unit 2 RI Report, the 

glacial till underlying the Lime Sludge Ponds is functioning as a natural barrier and there are no 

anticipated future impacts to the perched groundwater or the Great Miami Aquifer. 
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For the on-property resident farmer, cesium- 137, neptunium-237, radium-226, radium-228, 

thorium-228, thorium-230, uranium-234, uranium-235/236, uranium-238, benzo(a)pyrene, 

benzo(a)anthracene, benzo(b)flouranthene, dibenzo(a,h)anthracene, ideno( 1,2,3-cd)pyrene, 

Aroclor-1254, arsenic, and beryllium have been identified as soil COCs that exceed loa risk. For the 

expanded trespasser, assuming federal ownership, radium-228, thorium-228, uranium-238, beryllium, 

and Aroclor-1254 have been identified as soil COCs that exceed loa risk. These contaminants are 

COCs because of the risk associated with ingestion, dermal contact, inhalation, and external radiation 

exposures. 

Physical conditions that are important are the K-65 trench located to the south of the South Lime 

Sludge Ponds and the railroad which forms the western boundary. 

The following five alternatives have been developed for the Lime Sludge Ponds: 

Alternative 1 - No Action 
0.  Alternative 2 - Off-Site Disposal 

Alternative 3 .- On-Site Disposal 
Alternative 4 - In Situ Containment 
Alternative 5 - On-Site Disposal with Lime Sludge Stabilization 

Table 4-4 summarizes development of alternatives for the Lime Sludge Ponds from the technology 

and process options remaining after initial screening in Section 3.4 of this FS. All of the primary 

process options remaining from Section 3.0 are used to form alternatives. For Alternative 4, the 

Lime Sludge Ponds will be capped in situ. Alternative 5 combines on-site disposal with stabilization 

of the lime sludge with the flyash from the Active and Inactive Flyash Piles. 

A brief description of each alternative is provided in Sections 4.4.1 through 4.4.5; detailed 

descriptions are provided in Section 5.3. 

4.4.1 Alternative 1: No Action: 

No action is required for this alternative. 

4.4.2 Alternative 2: Off-Site Disuosal 

Contaminated material with concentrations above the on-property resident farmer PRLs in the Lime 

Sludge Pond area would be excavated. This material would be staged, tested for moisture content, 
_. 
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dried as necessary, packaged, and transported to NTS for disposal. The excavated area would be 

backfilled with clean soil, regraded, and revegetated. Construction generated water would be 

collected to maintain a dry excavation and pumped to the AWWT facility. 

4.4.3 Alternative 3: On-Site DisDosal 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs in the Lime Sludge Pond area would be excavated. This material would be dewatered, 

as necessary, and deposited in an on-site disposal cell. The excavated area would be backfilled with 

clean soil, regraded, and revegetated. Construction generated water would be collected to maintain a 

dry excavation and pumped to the AWWT facility. Leachate from the disposal cell would also be 

collected and pumped to the AWWT facility. 

4 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, and maintenance activities at the disposal cell and at the Lime Sludge 

Ponds. In addition, groundwater monitoring will be conducted at the disposal cell. 

4.4.4 Alternative 4: In Situ Containment 

The lime sludge and contaminated material above the expanded trespasser and off-property resident 

farmer PRLs in the Lime Sludge Pond area would be consolidated and capped. The existing K-65 

Slurry Line Trench would be removed to allow a composite cap to be constructed over the 

contaminated material in the Lime Sludge Ponds. The trench and piping material would be 

shredded/crushed and placed in the Lime Sludge Ponds with the contaminated material for capping. 

A new trench and contained pipes would be constructed. Construction generated water would be 

collected to maintain a dry excavation and pumped to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring at the capped Lime 

Sludge Pond area. 

4.4.5 Alternative 5: On-Site DisDosal with Lime Sludge Stabilization 

Lime sludge above the expanded trespasser and off-property resident farmer PRLs in the Lime Sludge 

Ponds would be excavated, staged, stabilized (with flyash from the Active and Inactive Flyash Piles), 

and deposited in an on-site disposal cell. Remaining contaminated material would be excavated, 
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staged, and deposited in the disposal cell. Theexcavated area would be filled with clean soil, 

regraded, and revegetated. Construction generated water would be collected to maintain a dry 

excavation and pumped to the AWWT facility. Leachate from the disposal cell would also be 

collected and pumped to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, and maintenance activities at the disposal cell and at the Lime Sludge 

Ponds. In addition, groundwater monitoring would be conducted at the disposal cell. 

4.5 

This section will develop the remedial alternatives for the Inactive Flyash Pile considering the 

rationale provided in Section 4.2. Additional site specific information and assumptions will be 

provided in this section to further explain the alternative development process. All alternatives will 

be briefly described in the following subsections. 

DEVELOPMENT OF ALTERNATIVES FOR INACTIVE FLYASH PILE 

The Inactive'Flyash Pile is founded on a pre-existing terrace (valley slope) along Paddys Run. To the 

northeast, approximately 3.7 m (12 ft) of glacial till underlies the Inactive Flyash Pile. To the west 

and south, the glacial till decreases to 0 m at the toe of the terrace. The remainder of the Inactive 

Flyash Pile (approximately 70 percent) is located directly on the unsaturated sand and gravel material 

of the Great Miami Aquifer. 

0 

Currently, the leachate from the ash has a direct pathway to the Great Miami Aquifer either from the 

ash that directly overlies the Great Miami Aquifer or down the surface of the old terrace face into the 

Great Miami Aquifer. Additionally, the glacial till which underlies the Inactive Flyash Pile and 

adjacent South Field has an interbedded sand and gravel layer 0 to one m (3.2 ft) thick, which 

provides a source of horizontal migration from the South Field and the Inactive Flyash Pile. Water 

flowing within this pathway exits along the terrace face as intermittent seeps. 

An evaluation of current conditions indicates that the glacial till and unsaturated sand and gravel 

material of the Great Miami Aquifer are impacted by contaminants. Additionally, perched 

groundwater and the Great Miami Aquifer are also impacted by contaminants derived from the 

Inactive Flyash Pile subunit. 0 
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For the on-property resident farmer, cesium-137, neptunium-237, radium-226, radium-228, 

thorium-228, uranium-235/236, dibenzo(a,h)anthracene, arsenic, and beryllium have been identified 

as soil COCs that exceed lod risk. For the expanded trespasser, assuming federal ownership, 

radium-228, thorium-228, arsenic,' and beryllium have been identified as soil COCs that exceed 

risk. These contaminants are COCs because of the risk associated with ingestion, dermal contact, 

inhalation, and external radiation exposures. Uranium-234, uranium-235/236, and uranium-238 were 

identified as a soil COCs which will leach to the groundwater and cause an unacceptable 

concentration in the Great Miami Aquifer to the off-property farmer. 

Physical conditions that are important include the location of Paddys Run on the western edge of the 

Inactive Flyash Pile. Additionally, a significant portion of the Inactive Flyash Pile is located within 

the 100-year floodplain. All remedial alternatives will include removal of all contaminated material 

from the floodplain. 

The following eight alternatives have been developed for the Inactive Flyash Pile: 

Alternative 1 - 
Alternative 2 - 
Alternative 3 - 
Alternative 4 - 
Alternative 5 - 
Alternative 6 - 
Alternative 7 - 
Alternative 8 - 

No Action 
Off-Site Disposal 
On-Site Disposal 
Vitrification and On-Site Disposal with Flyash Stabilization 
Solidification and On-Site Disposal with Flyash Stabilization 
Soil Washing and On-Site Disposal with Flyash Stabilization 
Consolidation/Containment 
On-Site Disposal with Flyash Stabilization 

Table 4-5 summarizes development of alternatives for the Inactive Flyash Pile from the technology 

and process options remaining after initial screening in Section 3.4 of this FS. All of the primary 

process options are used to develop remedial alternatives and, in some cases, are combined with each 

other. The treatment process options (vitrification, solidification, stabilization, and soil washing) are 

only evaluated with on-site disposal. Treatment of waste prior to off-site disposal at NTS was not 

considered since the contaminated material from the Inactive Flyash Pile does not require treatment to 

achieve the NTS acceptance criteria (NVO-325). 

Vitrification, solidification, and soil washing were combined with on-site disposal to form remedial 

alternatives. Both vitrification and solidification will require disposal after treatment, but will be * 

more protective than placing untreated material in a disposal cell. It is assumed that contaminated soil 
000087 
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will not require disposal in an engineered facility after treatment with soil washing. The treatment 

options will be evaluated to treat all soil/waste material contaminated at uranium-238 concentrations 

above the direct contact PRL for the expanded trespasser. Typically; the highest concentrations of 

other COCs are associated with the soils that have the highest uranium concentrations. All other 

contaminated soil and debris which require remediation will be disposed without treatment.. 

Stabilization of the flyash with the lime sludge is also considered for on-site disposal to develop a 

more protective alternative. 

A brief description of each alternative is provided in Sections 4.5.1 through 4.5.8; detailed 

descriptions are provided in Section 5.4. 

4.5.1 Alternative 1: No Action 

No action is required for this alternative. 

4.5.2 Alternative 2: Off-Site Disuosal 

Contaminated material with concentrations above the on-property resident farmer PRLs at the Inactive 

Flyash Pile would be excavated and visually segregated into flyash, soil, and debris. The flyash 

would then be staged and screened for radiological contamination. Fly ash with radiological 

contamination, below a predetermined acceptance criteria, would be transported to an off-site disposal 

facility. The contaminated soil and cross-contaminated flyash would be staged, tested for moisture 

content, dried as necessary, packaged, and transported to NTS for disposal. The debris would be 

staged, shredded/crushed, packaged, and disposed of at the NTS. The excavated area would be 

backfilled with clean soil, regraded, and revegetated. Construction generated water would be 

collected to maintain a dry excavation and pumped to the AWWT facility. 

4.5.3 Alternative 3: On-Site Disuosal 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs at the Inactive Flyash Pile would be excavated and visually segregated into flyash, soil, 

and debris. The flyash and contaminated soil would then be deposited in an on-site disposal cell. 

The debris would be shredded/crushed and deposited in the disposal cell. After excavation activities 

are completed, an interceptor trench would be constructed in the Inactive Flyash Pile area to collect 

perched groundwater. The perched groundwater collected in this trench would be pumped to the 

AWWT facility. During remedial design, methods will be evaluated to optimize trench maintenance 

0~CO~C"ep.; ,. 
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versus size of intercepted area. The excavated area would be backfilled with clean soil, regraded, and 

revegetated. Construction generated water would be collected to maintain a dry excavation and 

pumped to the AWWT facility. Leachate from the disposal cell would also be collected and pumped 

to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access barriers, 

deed restrictions, maintenance activities, and groundwater monitoring at the disposal cell and at the 

Inactive Flyash Pile. 

4.5.4 Alternative 4: Vitrification and On-Site DisDosal with Flvash Stabilization 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs at the Inactive Flyash Pile would be excavated and visually segregated. Flyash would 

be staged, stabilized (with lime sludge from the Lime Sludge Ponds), and deposited in an on-site 

disposal cell. The contaminated soil would be staged and screened for radiological contamination. 

The soil that is contaminated above a predetermined surface pathway PRL would be vitrified and 

deposited in the disposal cell. The remaining contaminated soil would be deposited in the disposal 

cell. The debris would be shreddedkrushed and deposited in the disposal cell. After excavation 

activities are completed, an interceptor trench would be constructed in the Inactive Flyash Pile area to 

collect perched groundwater. The perched groundwater collected in this trench would be pumped to 

the AWWT facility. During remedial design, methods will be evaluated to optimize trench 

maintenance versus size of intercepted area. The excavated area would be backfilled with clean soil, 

regraded, and revegetated. Construction generated water would be collected to maintain a dry 

excavation and pumped to the AWWT facility. Leachate from the disposal cell would also be 

collected and pumped to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring at the disposal cell 

and at the Inactive Flyash Pile. 

4.5.5 Alternative 5: Solidification and On-Site DisDosal with Flvash Stabilization 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs at the Inactive Flyash Pile would be excavated and visually segregated into flyash, soil, 

and debris. Flyash would be staged, stabilized (with lime sludge from the Lime Sludge Ponds), and 
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radiological contamination. The soil above a predetermined surface pathway PRL would be solidified 

and deposited in the disposal cell. The remaining contaminated soil would be deposited in the 

disposal cell. The debris would be shredded/crushed,and deposited in the disposal cell. After 

excavation activities are completed, an interceptor trench would be constructed in the Inactive Flyash 

Pile area to collect perched groundwater. The perched groundwater collected in this trench would be 

pumped to the AWWT facility. During remedial design, methods will be evaluated to optimize trench 

maintenance versus size of intercepted area. The excavated area would be backfilled with clean soil, 

regraded, and revegetated. Construction generated water would be collected to maintain a dry 

excavation and pumped to the AWWT facility. Leachate from the disposal cell would also be 

collected and pumped to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

reytrictions, deed restrictions, maintenance activities, and groundwater monitoring at the disposal cell 

and at the Inactive Flyash Pile. 

4.5.6 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs at the Inactive Flyash Pile would be excavated and visually segregated into flyash, soil, 

and debris. Flyash would be staged, stabilized (with lime sludge from the Lime Sludge Ponds), and 

deposited in an on-site disposal cell. The contaminated soil would be staged and screened for 

radiological contamination. The soil above a predetermined surface pathway PRL would be 

transported to the soil washing facility for treatment and subsequent disposal. The residual waste 

from the soil washing process will be dried, packaged, and transported to NTS for disposal. The 

remaining contaminated soil would be deposited in an on-site disposal cell. The debris would be 

shredded/crushed and deposited in the disposal cell. After excavation activities are completed, an 

interceptor trench would be constructed in the Inactive Flyash Pile area to collect perched 

groundwater. The perched groundwater collected in this trench would be pumped to the AWWT 

facility. During remedial design, methods will be evaluated to optimize trench maintenance versus 

Alternative 6: Soil Washing and On-Site Disposal with Flvash Stabilization 
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Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring at the disposal cell 

and at the Inactive Flyash Pile. 

4.5.7 Alternative 7: Consolidation/Containment 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs in the Inactive Flyash Pile would be excavated and deposited in the northern portion of 

the subunit. The contaminated material would be consolidated and a composite cap constructed over 

it. After excavation activities are completed, an interceptor trench would be constructed in the 

Inactive Flyash Pile area to collect perched groundwater. The perched groundwater collected in this 

trench would be pumped to the AWWT facility. Construction generated water would be collected to 

maintain a dry excavation and pumped to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and deed restrictions, maintenance 

activities, access restrictions, and groundwater monitoring in the capped area. 

4.5.8 Alternative 8: On-Site Disuosal with Flvash Stabilization 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs in the Inactive Flyash Pile would be excavated and visually segregated into flyash, soil, 

and debris. Flyash would be staged, stabilized (with lime sludge from the Lime Sludge Ponds), and 

deposited in an on-site disposal cell. The contaminated soil would be staged and deposited in the 

disposal cell. The debris would be shredded/crushed and deposited in the disposal cell. After 

excavation activities are completed, an interceptor trench would be constructed in the Inactive Flyash 

Pile area to collect perched groundwater. The perched groundwater collected in this trench would be 

pumped to the AWWT facility. During remedial design, methods will be evaluated to optimize trench 

maintenance versus size of intercepted area. The excavated area would be filled with clean soil, 

regraded, and revegetated. Construction generated water would be collected to maintain a dry 

excavation and pumped to the AWWT facility. Leachate from the disposal cell would be collected 

and pumped to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring at the disposal cell 

and at the Inactive Flyash Pile. 
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This section will develop the remedial alternatives for the South Field considering the rationale 

provided in Section 4.2. Additional site specific information and assumptions will be provided in this 

section to further explain the alternative development process. All alternatives will be briefly 

described in the following subsections. 

The geology of the South Field is dominated by a pre,-existing terrace (valley slope) which generally 

parallels Paddys Run. The upland portion of the South Field is underlain by glacial till with a 

maximum thickness of 6.7 m (22 ft) in the northeastern portion of the subunit. The thickness of the 

glacial till decreases towards the western edge of the South Field to approximately 2.4 to 3.0 m (eight 

to ten ft) thick. To the south, the glacial till thickness decreases to 0 m at the toe of the terrace. 

Thereafter, fill material is deposited directly on the unsaturated sand and gravel of the Great Miami 

Aquifer. 

The glacial till has been generally impacted by uranium-238. Where impacted, the impacts are 

limited to depths of 0.6 m to 1.2 m (two to four ft) with one local area along the northern boundary 

impacted to a depth of 2.6 m (8.5 ft). The remainder of the till is at or near background 

concentrations. Additionally, the unsaturated sand and gravel material of the Great Miami Aquifer 

have been adversely impacted in the southern part of the subunit. 

A direct vertical pathway exists for constituents to migrate to the Great Miami Aquifer from overlying 

fill. Additionally, due to the occurrence of an interbedded 0 to one m (3.3 ft) thick sand and gravel 

layer in the glacial till, there is a horizontal pathway which exits along the Paddys Run terrace face. 

Upon exit, the constituents travel down the terrace face and vertically into the Great Miami Aquifer. 

This perched groundwater zone is impacted by constituents from the South Field. 

For the on-property resident farmer, cesium- 137, neptunium-237, radium-226, radium-228, 

thorium-228, thorium-230, thorium-232, uranium-234, uranium-2351236, benzo(a)pyrene, 

. benzo(a)anthracene, benzo(b)flouranthene, benzo(k)flouranthene, dibenzo(a,h)anthracene, 

ideno( 1,2,3cd)pyrene, Aroclor-1254, Aroclor-1260, arsenic, beryllium, and chromium have been 

identified as soil COCs that exceed lod risk. For the expanded trespasser, assuming federal 

ownership, radium-228, thorium-228, beryllium, Aroclor-1254, and Aroclor-1260 have been 

identified as soil COCs that exceed lod risk. These contaminants are COCs because of the risk 
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associated with ingestion, dermal contact, inhalation, and external radiation exposures. 

Benzo(a)pyrene and indeno( 1,2,3cd)pyrene have been identified as COCs (for the off-property 

resident farmer) because of the risk associated with ingestion of milk and beef which have been 

contaminated by wind blown particulates. Uranium-234, uranium-235/236, and uranium-238 were 

identified as soil COCs which will leach t o  the groundwater 'and cause an unacceptable concentration 

, in the Great Miami Aquifer to the off-property farmer. 

The primary physical condition that impacts remediation is the 100-year floodplain in which the 

southern portion of the South Field is located. 

The following seven alternatives have been developed for the South Field: 

Alternative 7 - ConsolidatiodContainment 

Alternative 1 - No Action 
Alternative 2 - Off-Site Disposal 
Alternative 3 - On-Site Disposal 
Alternative 4 - Vitrification and On-Site Disposal 
Alternative 5 - Solidification and On-Site Disposal 
Alternative 6 - Soil Washing and On-Site Disposal 

Table 4-6 summarizes development of alternatives for the South Field from the technology and 

process options remaining after initial screening in Section 3.4 of this FS. All of the primary process 

options are used to develop remedial alternatives and, in some cases, are combined with each other. 

The treatment process options (vitrification, solidification, stabilization, and soil washing) are only 

evaluated with on-site disposal. Treatment of waste prior to off-site disposal at NTS was not 

considered since the contaminated material from the South Field does not require treatment to achieve 

the NTS acceptance criteria (NVO-325). 

Vitrification, solidification, and soil washing were combined with on-site disposal to form remedial 

alternatives. Both vitrification and solidification will require disposal after treatment, and will be 

more protective than placing untreated material in a disposal cell. It is assumed that contaminated soil 

will not require disposal in an engineered facility after treatment with soil washing. The treatment 

options will be evaluated to treat all soil/waste material contaminated at uranium-238 concentrations 

above the direct contact PRL for the expanded trespasser. Typically, the highest concentrations of 

other COCs are associated with the soils that have the highest uranium concentrations. All other 

contaminated material which requires remediation will be disposed without treatment. 
I .  .. - ,O-J300p$ :L'. ' 
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~ p r i l 2 9 .  1994 0 Based on the PRLs developed in Section 2.0 for groundwater protection, the lateral flow beneath the 

South Field must be controlled to avoid complete removal of all uranium impacted material. 

Therefore, all of the remedial alternatives, except for Alternatives 1 and 2, will have an interceptor 

trench as part of the remedial alternatives. 

A brief description of each alternative is provided in Sections 4.6.1 through 4.6.7; detailed 

descriptions are provided in Section 5.5. 

4.6.1 Alternative 1: No Action 

No action is required for this alternative. 

4.6.2 Alternative 2: Off-Site DisDosal 

Contaminated material with concentrations above the on-property resident farmer PRLs at the South 

Field would be excavated and visually segregated into contaminated soil and debris. The 

contaminated soil would then be staged, tested for moisture content, dried as necessary, packaged, 

and transported to NTS for disposal. The debris would be staged, shreddedhushed, packaged, and 

disposed of at the NTS. The lead contaminated soils from the firing range which fail the RCRA 

criteria for a characteristic waste will be evacuated and transported to a RCRA approved facility for 

treatment and disposal. The quantity of soils requiring disposal is estimated at 230 cu m (300 cu yd). 

The excavated area would be backfilled with clean soil, regraded, and revegetated. Construction 

generated water would be collected to maintain a dry excavation and pumped to the AWWT facility. 

4.6.3 Alternative 3: On-Site DisDosal 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs at the South Field would be excavated and visually segregated into contaminated soil and 

debris. The contaminated soil would then be screened for radiological contamination. The material 

below a predetermined surface pathway PRL would be used for internal portions of the berm for the 

on-site disposal cell. The remaining contaminated soil would be disposed of in the disposal cell. The 

debris would be shredded/crushed and deposited in the disposal cell. The lead contaminated soils 

from the firing range which fail the RCRA criteria for a characteristic waste will be evacuated and 

transported to a RCRA approved facility for treatment and disposal. The quantity of soils requiring 

disposal is estimated at 230 cu m (300 cu yd). After excavation activities are completed, an 

interceptor trench would be constructed in the South Field area to collect perched groundwater. The 
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perched groundwater collected in this trench would be pumped to the AWWT facility. During 

remedial design, methods will be evaluated to optimize trench maintenance versus size of intercepted 

area. Finally, the excavated area would be backfilled with clean soil, regraded, and revegetated. 

Construction generated water would be collected to maintain a dry excavation and pumped to the 

AWWT facility. Leachate from the disposal cell area would also be collected and pumped to the 

AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring at the disposal cell 

and in the South Field. 

4.6.4 Alternative 4: Vitrification and On-Site Disposal 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs at the South Field would be excavated and visually segregated into contaminated soil and 

debris. The contaminated soil would then be screened for radiological contamination. The material 

below a predetermined surface pathway PRL would be used for internal portions of the berm for the 

on-site disposal cell. The remaining contaminated soil would be vitrified and disposed of in the 

disposal cell. The debris would be shreddedkrushed and deposited in the disposal cell. The lead 

contaminated soils from the firing range which fail the RCRA criteria for a characteristic waste will 

be evacuated and transported to a RCRA approved facility for treatment and disposal. The quantity 

of soils requiring disposal is estimated at 230 cu m (300 cu yd). After excavation activities are 

completed, an interceptor trench would be constructed in the South Field area to collect perched 

groundwater. The perched groundwater collected in this trench would be pumped to the AWWT 

facility. During remedial design, methods will be evaluated to optimize trench maintenance versus 

size of intercepted area. Finally, the excavated area would be backfilled with clean soil, regraded, 

and revegetated. Construction generated water would be collected to maintain a dry excavation and 

pumped to the AWWT facility. Leachate from the disposal cell would also be collected and pumped 

to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring at the disposal cell 

and the South Field. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

FER\CRU2FS\DAR\SEC4L4p\pril 20. 1994 10:56am 

-33 

4-28 



PEMP-OU02-4 DRAFT 
April 29, 1994 0 4.6.5 Alternative 5: Solidification and On-Site Disposal 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs at the South Field would be excavated and visually segregated into contaminated soil and 

debris. The contaminated soil would then be screened for radiological contamination. The material 

below a predetermined surface pathway PRL would be used for internal portions of the berm for the 

on-site disposal cell. The remaining contaminated soil would be solidified and disposed of in the 

disposal cell. The debris would be shredded/crushed and deposited in the disposal cell. The lead 

contaminated soils from the firing range which fail the RCRA criteria for a characteristic waste will 

be evacuated and transported to a RCRA approved facility for treatment and disposal. The quantity 

of soils requiring disposal is estimated at 230 cu m (300 cu yd). After excavation activities are 

completed, an interceptor trench would be constructed in the South Field area to collect perched 

groundwater. The perched groundwater collected in this trench would be pumped to the AWWT 

facility. During remedial design, methods will be evaluated to optimize trench maintenance versus 

size of intercepted area. Finally, the excavated area would be backfilled with clean soil, regraded, 

and revegetated. Construction generated water would be collected to maintain a dry excavation and 

pumped to the AWWT facility. Leachate from the disposal cell would also be collected and pumped 

. to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring at the disposal. cell 

and the South Field. 

4.6.6 Alternative 6: Soil Washing and On-Site DisDosal 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs in the South Field would be excavated and visually segregated into contaminated soil 

and debris. The contaminated soil would then be screened for radiological contamination. The 

material below a predetermined surface pathway PRG would be used for internal portions of the berm 

material for the on-site disposal cell. The remaining contaminated soil would be transported to the 

Soil Washing Facility for treatment and subsequent disposal. The residual waste from the soil 

washing process will be dried, packaged, and transported to NTS for disposal. The debris would be 

shreddedhushed and deposited in the disposal cell. The lead contaminated soils from the firing 

range which fail the RCRA criteria for a characteristic waste will be evacuated and transported to a 

RCRA approved facility for treatment and disposal. The quantity of soils requiring disposal is 
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estimated at 230 cu m (300 cu yd). After excavation activities are completed, an interceptor trench 

would be constructed in the South Field area to collect perched groundwater. The perched 

groundwater collected in this trench would be pumped to the AWWT facility. During remedial 

design, methods will be evaluated to optimize trench maintenance versus size of intercepted area. 

Finally, the excavated area would be backfilled with clean soil, regraded, and revegetated. 

Construction generated water would be collected to maintain a dry excavation and pumped to the 

AWWT facility. Leachate from the disposal cell would also be collected and pumped to the AWWT 

facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring at the disposal cell 

and the South Field. 

4.6.7 Alternative 7: ConsolidationKontainment 

The contaminated material in the southern portion of the South Field would be excavated and 

consolidated in the northeastern portion of the subunit. The remaining portion of the South Field 

would be regraded to facilitate construction of a composite cap, which would be constructed over the 

regraded and consolidated portions of the South Field area. The lead contaminated soils from the 

firing range which fail the RCRA criteria for a characteristic waste will be evacuated and transported 

to a RCRA approved facility for treatment and disposal. The quantity of soils requiring disposal is 

estimated at 230 cu m (300 cu yd). Upon completion of excavation activities, an interceptor trench 

would be constructed in the South Field area to collect perched groundwater. The perched 

groundwater collected in this trench would be pumped to the AWWT facility. 

Construction generated water would be collected and pumped to the AWWT facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, maintenance activities, and groundwater monitoring in the South Field . 

4.7 

This section will develop the remedial alternatives for the Active Flyash Pile considering the rationale 

provided in Section 4.2. Additional site specific information and assumptions will be provided in this 

section to further explain the alternative development process. All alternatives will be briefly 

DEVELOPMENT OF ALTERNATIVES FOR ACTIVE FLYASH PILE 
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The Active Flyash Pile is founded on a pre-existing terrace (valley slope) formed by stream erosion 

from Paddys Run and its eastern tributary. The upland portion is underlain by 4.9 to 5.5 m (16 to 

18 ft) of glacial till with the southernmost portion located directly on the unsaturated sand and gravel 

material of the Great Miami Aquifer. The subsoil beneath the ash has been impacted; where 

impacted, the impacts are limited to a depth of 0.3 to 0.6 m (one to two ft) below the ashhbsoil 

interface. Contaminant levels within the remainder of the glacial till are at or near background. 

Currently, most of the leachate from the flyash has a direct pathway down the surface of the old 

terrace directly into the Great Miami Aquifer. Uranium-234 and uranium-238 are COCs for the 

groundwater pathway. 

For the on-property resident farmer, neptunium-237, plutonium-238, radium-226, radium-228, 

thorium-228, uranium-235/236, uranium-238, arsenic, and beryllium have been identified as soil 

COCs that exceed 

radium-228, thorium-228, arsenic, and beryllium have been identified as soil COCs that exceed 

risk. These contaminants are COCs because of the risk associated with ingestion, dermal contact, 

inhalation, and external radiation exposures. Uranium-234 and uranium-238 were identified as soil 

COCs which will leach to the groundwater and cause an unacceptable concentration in the Great 

Miami Aquifer to the off-property farmer. 

risk. For the expanded trespasser, assuming federal ownership, radium-226, 

0 

Physical conditions that are important include the pre-existing terrace noted above and the drainage 

course near the east boundary of the Active Flyash Pile. 

The following five alternatives have been developed for the Active Flyash Pile: 

Alternative 1 - No Action 
Alternative 2 - Off-Site Disposal 
Alternative 3 - On-Site Disposal 
Alternative 4 - On-Site Disposal with Flyash Stabilization 

. Alternative 5 - ConsolidationKontainment 

Table 4-7 summarizes development of alternatives for the Active Flyash Pile from the technology and 

process options remaining after initial screening in Section 3.4 of this FS. All of the primary process 

options remaining from Section 3.0 are used to form alternatives. Alternative 4 combines primary 0 
. .  
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process options to develop remedial alternatives. Alternative 4 combines on-site disposal with 

stabilization of the flyash with the lime sludge from the Lime Sludge Ponds. 

A brief description of each alternative is provided in Sections 4.7.1 through 4.7.5; detailed 

descriptions'are provided in Section 5.6. ' I  

4.7.1 Alternative 1:  No Action 

No action is required for this alternative. ' 

4.7.2 Alternative 2: Off-Site DisDosal 

Contaminated material with concentrations above the on-property resident farmer PRLs at the Active 

Flyash Pile would be excavated and visually segregated into flyash and contaminated soil. The flyash 

would then be screened for radiological contamination. Fly ash below a predetermined acceptance 

criteria would be disposed of in an off-site disposal facility. The contaminated soil and remaining 

flyash would be tested for moisture content, dried as necessary, packaged, and transported to NTS for 

disposal. The excavated area would be backfilled with clean soil, regraded, and revegetated. 

Construction generated water would be collected to maintain a dry excavation and pumped to the 

AWWT facility. 

4.7.3 Alternative 3: On-Site DisDosal 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs at the Active Flyash Pile would be excavated, staged, and deposited in an on-site 

disposal cell. The excavated area would be backfilled with clean soil, regraded, and revegetated. 

Construction generated water would be collected to maintain a dry excavation and pumped to the 

AWWT facility. Leachate from the disposal cell would be collected and pumped to the AWWT 

facility. 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, and maintenance activities at the disposal cell and the Active Flyash 

Pile. In addition, groundwater monitoring would be conducted at the disposal cell. 

4.7.4 Alternative 4: On-Site DisDosal with Flvash Stabilization 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

er,PRLs at the Active Flyash Pile would be excavated and visually segregated into flyash and OdE& 
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soil. Flyash would be staged, stabilized (with lime sludge from the Lime Sludge Ponds), and 

deposited in an on-site disposal cell. The contaminated soil would be staged and deposited in the 

disposal cell. The excavated area would be filled with clean soil from the site, regraded, and 

revegetated. Construction generated water would be collected to maintain a dry excavation and 

pumped to the AWWT facility. Leachate from the disposal cell would be collected and pumped 

the AWWT facility. 

to 

Institutional controls would be required for long-term effectiveness and would include access 

restrictions, deed restrictions, and maintenance activities at the disposal cell and at the Active Flyash 

Pile. In addition, groundwater monitoring would be conducted at the disposal cell. 

4.7.5 Alternative 5: Consolidation/Containment 

Contaminated material with concentrations above the expanded trespasser and off-property resident 

farmer PRLs in the Active Flyash Pile would be consolidated in the northern portion of the area. A 

clay cap would then be constructed over the material. After excavation activities are completed, an 

interceptor trench would be constructed in the Active Flyash Pile area to collect perched groundwater. 

The perched groundwater collected in this trench would be pumped to the AWWT facility. 

Construction generated water would be collected to maintain a dry excavation and pumped to the 

AWWT facility. 

0 

Institutional controls would be required for long-term effectiveness and would include deed 

restrictions, access restrictions, and groundwater monitoring in the capped area. 

4.8 SCREENING OF ALTERNATIVES 

The screening of alternatives is used to decrease the number of alternatives which are carried forward 

for detailed analysis. This step in the FS process is conducted, when appropriate, to eliminate 

alternatives which do not achieve protection of human health or the environment. Alternatives which 

are significantly less effective than other more promising alternatives, which are not technically or 

administratively implementable, or have significantly higher costs should also be eliminated. 

The alternatives developed and described for the Operable Unit 2 subunits in the previous sections are 

considered to represent an appropriate range of alternatives. All alternatives are considered effective 0 
, .- . _ _ .  
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and implementable. Therefore, all of the alternatives developed for each subunit will be carried 

forward for detailed analysis. 2 

3 
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5.0 DETAILED ANALYSIS OF ALTERNATIVES 

5.1 INTRODUCTION 

This section presents a detailed description and analysis of the alternatives developed in Section 4, 

Development and Screening of Alternatives. The information presented in this section will support 

the evaluation and comparison of the alternatives for each of the Operable Unit 2 subunits and 

selection of an alternative for the PP. Table 5-1 presents the remedial alternatives that are addressed 

in the detailed analysis for Operable Unit 2. 

5.1.1 

The detailed analysis includes a presentation and assessment of relevant information which provides 

the basis for selecting an alternative and preparing a ROD. The analysis in each alternative provides 

the basis for the technical and administrative feasibility of an alternative as well as a cost evaluation. 

Pumose of the Detailed Analvsis 

The detailed analysis evaluates each alternative against nine criteria which have been developed by 

EPA to address CERCLA requirements. Building upon the development and screening of 

alternatives, the detailed analysis presents more in-depth information, including treatability study and 

pertinent RI data, which are used in the assessment of the alternatives relative to the CERCLA 

criteria. Following the detailed analysis, a comparative analysis of the alternatives is presented in 

Section 6 .  The PP documents selection of a preferred alternative and is used to solicit community 

and state agency comments. 

5.1.2 

Specific statutory requirements for remedial actions are specified under CERCLA Section 12 1, as 

amended. These requirements include protection of human health and the environment, compliance 

with ARARs, a preference for permanent solutions which incorporate treatment as a principal 

element, to the maximum extent practicable, and cost-effectiveness. To assess whether alternatives 

meet the requirements, EPA has identified nine criteria in the NCP [Section 300.430(e)(9)(iii)] that 

must be evaluated for each alternative retained through the screening stage (Figure 5-1). Provided 

below are summaries of the factors that comprise the nine criteria and an overview of the approach 

taken by this FS to address the criteria. Because the first two criteria, overall protection of human 

health and the environment and compliance with ARARs, are the threshold criteria that relate directly 

to statutory findings that must be made in the ROD, additional detail regarding these criteria is 

Overview of the Detailed Analvsis 
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TABLE 5-1 

OPERABLE UNIT 2 SUBUNIT ALTERNATIVES 
SELECTED FOR DETAILED ANALYSIS 

Operable Unit 2 Subunit 
~~ 

Solid Waste Landfill 

Lime Sludge Ponds 

Inactive Flyash Pile 

Alternative # 

1. 

2. 

3.  

4. 

1. 

2. 

3.  

4. 

5 .  

1. 

2. 

3. 

4. 

5 .  

6 .  

7.  

8. 

Alternative Descr iotion 

No action 

Off-site Disposal 

On-site Disposal 

Consolidation/Containment and Off-site Disposal 

No action 

Off-Site Disposal 

On-Site Disposal 

In Situ Containment and Off-Site Disposal 

On-Site Disposal with Lime Sludge Stabilization 

No action 

Off-Site Pisposal 

On-Site Disposal 

Vitrification and On-Site Disposal with. Flyash 
Stabilization 

Solidification and On-Site Disposal with Flyash 
Stabilization 

Soil Washing and On-Site Disposal with Flyash 
Stabilization 

Consolidation/Containment 

On-Site Disposal with Flyash Stabilization 
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~ _ _ _ _ ~  

Operable Unit 2 Subunit 

South Field 

Active Flyash Pile 

Alternative # 

1. 

2. 

3. 

4. 

5 .  

6 .  

7. 

1. 

2. 

3. 

4. 

5 .  

Alternative Description 

No action 

Off-Site Disposal 

On-Site Disposal 

Vitrification and On-Site Disposal 

Solidification and On-Site Disposal 

Soil Washing and On-Site Disposal 

ConsolidationKontainment 

No action 

Off-Site Disposal 

On-Site Disposal 

On-Site Disposal with Flyash Stabilization 

ConsolidationKontainment 

00064% 
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provided for the discussions. Where appropriate, reference is made to related discussions elsewhere 

in this report. The nine evaluation criteria are: 

Overall Protection of Human Health and the Environment; 
Compliance with ARARs; 
Long-term Effectiveness and Permanence; 
Reduction of Toxicity, Mobility, or Volume Through Treatment; 
Short-term Effectiveness; 
Implementability ; 
cost; 
State Acceptance; and 
Community Acceptance. 

5.1.2.1 

This evaluation criterion provides an assessment of whether the alternative achieves and maintains 

adequate protection of human health and the environment, in accordance with the remedial action 

objectives established in Section 2. Because the scope of this criterion is broad, it also reflects the 

discussions of the four criteria which follow below. Evaluation of this criterion should describe how 

Overall Protection of Human Health and the Environment 

site risks, posed through each pathway that is being addressed by the FS, are eliminated, reduced, or 

mitigated through treatment, engineering, or institutional controls. The acceptable risk levels under 

CERCLA for known or suspected carcinogens are generally concentration levels in environmental 

media that represent an excess upper bound of lifetime cancer risk to an individual between 1 x lo4 

to 1 x lod. To achieve this level of human health protection for the entire FEMP site, the initial 

point of departure for remediation of Operable Unit 2 is less than or equal to 1 x 

help to ensure that the remediation goal for the entire FEMP site would not exceed 1 x lo4 as 

remedial alternatives are selected for other operable units. The remedial action objectives previously 

identified in Section 2.6 were developed consistent with this methodology. 

0 

This would 

To evaluate the alternatives for the attainment of protection of human health and long-term 

effectiveness and permanence. Residual risks were evaluated employing the methodologies identified 

in the Risk Assessment Work Plan. The evaluation for residual risks is included as Appendix C. To 

assess protectiveness, two viable future land use scenarios were evaluated along with representative 

receptors to provide a boundary of risk information to decision makers. The land use scenarios 

examined included a Future Land Use without Continued Federal Ownership scenario and a Future 

Land Use with Continued Federal OwnershiD scenario. In addition, to provide a baseline for 
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comparison in accordance with the NCP, a Current Land Use with Continued Federal OwnershiD 

scenario was also examined. The assumptions for these scenarios are summarized below. 

Future Land Use without Continued Federal Ownershk Scenario 

This scenario was evaluated to assess risk for unrestricted future land use under private ownership. 

Under this scenario, the facility is assumed to revert to the primary land use of the land surrounding 

the FEMP site, a family farm. For this scenario, risks to both on-property and off-property resident 

farmer receptors are evaluated. Risks to these receptors are based on the assumptions that the on- 

property resident farmer would actively farm the FEMP property as well as withdraw drinking, crop 

irrigation, and livestock water from the Great Miami Aquifer beneath the FEMP. Based on these 

assumptions, contaminated material at the Operable Unit 2 subunits would require removal and off- 

site disposal to minimize long-term exposure. ' 

For this land use scenario, active operations and maintenance by DOE are assumed to continue until site- 

wide remedial action objectives are attained. The RAOs for this scenario include reduction of risk . 

associated with contaminated material associated with the Operable Unit 2 subunits to acceptable 

levels. After RAOs are attained, the active maintenance by DOE would be discontinued. Five-year 

CERCLA statutory reviews are assumed to continue at the FEMP until the RAOs are achieved. 

Future Land Use with Continued Federal OwnershiD Scenario 

This scenario was examined to provide risk information for a viable future site land use which 

incorporates institutional controls. Under this scenario, the FEMP site is assumed to remain under 

the ownership of the federal government. The government is assumed to continue to exercise its 

rights as owner of the property to preclude further development of the site. Continued Federal 

ownership would preclude certain activities on the property including homesteading, farming, and 

contrived recreational use. Active access controls and deed restrictions are assumed to be continued 

following the attainment of site remedial action objectives. 

To provide an upper bound estimate of the risk contribution reasonably expected to be received under 

this land use, a hypothetical expanded trespasser is examined in addition to the off-property farmer. 

The expanded trespasser is assumed to be an individual who plays on the property as a child and uses 

the property less frequently for recreational purposes as an adult. Assumptions for operations and 
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scenario described above. 

Current Land Use with Continued Federal OwnershiD 

This scenario was examined to provide risk information based on the current land use conditions. 

This information would provide a baseline for alternative comparison. The FEMP site is under 

current Federal government ownership. This site currently utilizes access controls and therefore, this 

scenario evaluates risk to the trespassing youth and off-property resident farmer. 
9 

To evaluate the alternatives for attainment of overall protection of the environment, the remaining 

pathways to environmental receptors were examined to determine the degree to which the alternatives 

mitigate environmental degradation. Section 2 summarized benchmark values which are considered to 

determined by the fate and transport modeling conducted for assessing alternative performance. 

10 

1 1  

12 

be protective of ecological receptors. These can be compared to contaminant concentrations 13 

The 14 

prevention of degradation of the Great Miami Aquifer due to migration of contaminants from residual 

wastes and soils is a remedial action objective which is protective of both human health and the 

environment. 

15 

16 

Attainment of this objective can be measured primarily by compliance with MCLs, 17 

proposed MCLs, and MCLGs established under the SDWA. Each alternative is also assessed for its short- 18 

term and long-term effects on soil and geology, water quality and hydrology, air quality, biotic 19 

resources, and wetlands and floodplains. 

5.1.2.2 

This criterion addresses the attainment of compliance with promulgated federal and state 

environmental regulatory requirements, and other TBC requirements. If an alternative cannot meet an 

ARAR, a determination may be made that a waiver under CERCLA may be appropriate and a basis 

for justlfying the waiver 'discussed. The principal Operable Unit 2 ARARs are discussed in 

Section 2.2, and a complete detailed listing is contained in Appendix B. 

ComDliance with ADDlicable or Relevant and Appropriate Requirements 

5.1.2.3 Lone-Term Effectiveness and Permanence 

This criterion evaluates the extent to which an alternative achieves an overall reduction in risk to 

human health and the environment after the response objectives have been met. It considers the 

degree to which the alternative provides sufficient long-term controls and reliability to maintain 

exposures to human and environmental receptors within protective levels. The principal factors 
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addressed by this criterion include magnitude of residual risk and adequacy and reliability of controls. 

Also discussed are the uncertainties associated with both of these factors. 

This FS evaluates the magnitude of residual risk to human health in terms'of a risk evaluation under 

the land use scenarios previously discussed in Section 5.1.2.1. The basis of this evaluation is 

presented in Appendix C. The evaluation considers the characteristics of any remaining untreated and 

treated waste forms which pose potential risks in the future. The magnitude of residual risk to 

environmental receptors is assessed in a qualitative manner. This discussion is further supported by 

describing the potential long-term environmental impacts of the alternative on soil and geology, water 

quality and hydrology, air quality, biotic resources, and wetlands and floodplains. Impacts on 

socioeconomics, land use, and cultural resources are also considered. 

The evaluation of adequacy and reliability of controls assesses the effectiveness of any treatment, 

containment, or institutional measures which are part of the alternative. Factors considered include 

performance characteristics, maintenance requirements, and expected durability. Information and data 

from treatability studies, past performance, and similar technology applications are incorporated into. 

the evaluation as appropriate. Institutional controls are considered where they potentially improve the 

effectiveness of engineered measures. 

5.1.2.4 

This criterion reflects the statutory preference for remedial alternatives containing a principal 

component which substantially reduces toxicity, mobility, or volume of hazardous substances. The 

Reduction of Toxicitv. Mobilitv. or Volume through Treatment 

evaluation considers the extent to which remedial action process technologies can effectively and 

irreversibly fix, transform, immobilize, and/or reduce the volume of waste materials and 

contaminated media. 

For contaminated soil, there are three treatment technologies that are principal components of several 

alternatives selected for this detailed analysis. Solidification, vitrification, and soil washing are 

assessed for their ability to reduce toxicity, mobility, or volume of the contents of the subunits. 

For flyash and lime sludge, stabilization is the principal technology addressed for detailed analysis 

and its abjlity to reduce toxicity, mobility, or volume of flyash from the Active Flyash Pile and 

Inactive Flyash Pile. 
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CERCLA discusses a preference for remedial actions that employ treatment for the significant and 

permanent reduction of toxicity, mobility, or volume of the hazardous material. The following 

specific factors have been identified for consideration under a particular action: 

0 

0 

0 

0 

0 

0 

5.1.2.5 

The treatment processes employed by the remedy and the materials to be treated; 

m e  amount of hazardous materials that would be destroyed or treated, including how the 
principal threat(s) would be addressed; 

The degree of expected reduction in toxicity, mobility, or volume measured in terms of 
order of magnitude; 

The degree to which the treatment would be irreversible; 

The type and quantity of treatment residuals that would remain following treatment; and 

The degree to which treatment reduces the inherent hazards posed by principal threats at 
the site. 

Short-Term Effectiveness 

This criterion addresses the effects of the alternative during the construction and implementation phase 

until the remedial action objectives are achieved. The evaluation considers the effects on human 

health and the environment posed by operations conducted during the remedial action. Both the 

potential impacts and associated mitigative measures are examined for maintaining protectiveness for 

the community, remedial action workers, and environmental receptors over the duration of the 

activities. 

Appendix C of this FS provides an evaluation of short-term risks to the public and workers under 

various scenarios associated with an alternative’s operations. Potential short-term risks to the public 

include inhalation of airborne particulates released during waste removal and treatment operations, 

radiological exposure and physical injury during waste transport off site, and potential exposure to a 

trespassing child postulated to intrude on site during remedial activities. Potential short-term risks to 

workers include: direct radiation exposures during construction, waste treatment, and transportation; 

physical injury or death during construction and transportation activities; and non-remediation worker 

exposures to airborne radioactive and chemical contaminants during soil removal operations. The 

alternative analysis also includes an assessment of mitigative measures such as engineering and 

institutional controls which are expected to minimize potential risks to the public and workers. 
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5.1.2.6 Implementabilitv 

This 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 to initiate construction and operations, 

the prospects for implementing any needed future actions, &d the adequacy of monitoring systems to 

detect failures. Administrative factors examined include permitting and coordination requirements 

among the lead agency and regulatory agencies. Services and materials considerations include: 

treatment, storage, and disposal capacities; equipment and operator availability; and prospective 

technology applicability or development requirements. 

Where proven technologies are proposed for use by an alternative, the assessment of technical 

feasibility examines the performance history of the technologies in direct applications, or considers the 

expected performance for similar applications. For innovative technologies, data from bench-scale 

tests are evaluated for expected scale-up performance characteristics and the feasibility of scaling up 

bench tests to pilot tests is reviewed. Any uncertainties associated with construction, operation, and 

performance monitoring are also addressed. 

4 

8 
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10 

11 

12 

13 

14 

15 

The evaluation of administrative feasibility includes a discussion of those actions required to 

coordinate with regulatory agencies to establish the framework for complying with any key 

18 

19 

substantive technical requirements which must be attained by an alternative. Additionally, alternatives 

involving off-site transportation are reviewed to assess the feasibility of implementing interstate and 

intrastate transportation and disposal; 22 

The availability of services and materials is addressed by analyzing the material components of the 

proposed technologies to determine the locations and quantities of those materials, and by reviewing 

implement the process. 21 

20 

21 

23 

24 

25 

process operations to identify any special services, operator skills, or training required to readily 26 

28 

5.1.2.7 Cost 29 

xl This section presents a detailed cost estimate for each remedial action alternative. The level of detail 

provided in the estimates is consistent with a conceptual design phase, with costs provided within a 31 

range of minus 30 percent to plus 50 percent. The items of cost included in this section include the followin 

5-10 



FEMP-OUM-4' DFWFT 
April 29, 1994 

Direct capital costs - includes costs for materials, subcontractors, equipment, and labor for 
the performance of all work described in the alternatives. 

Indirect capital costs - includes costs for engineering, construction management, safety, 
medical monitoring, bonding, and contingency; and 

Annual O&M costs - includes post-closure care and actions involving waste material 
remaining on site, groundwater monitoring, O&M labor, maintenance materials, 
administrative costs, and facility reviews every five years. 

Net present worth of capital and O&M costs. 

For purposes of this report, the O&M costs would be assumed for a period of 30 years where regular 

maintenance is required. Since many of the alternatives considered result in waste material being left 

on site, a 5-year review must be performed and is included in the cost estimate. A discount rate of 

2.8 percent was also assumed for calculation of the Present Net Worth of each alternative. 

5.1.2.8 State Acceutance 

This criterion measures the extent to which the comments made by the OEPA on the alternatives 

being considered for site remediation are satisfactorily addressed. Because formal state comments 

will not be received until after the FS/PP has been issued for public review, this modifying criterion 

will be addressed in the responsiveness summary and ROD that will be prepared following the public 

comment period. 

5.1.2.9 Communitv AcceDtance 

This criterion measures the extent to which the comments made by the community on the alternatives 

being considered are satisfactorily addressed. Because formal public comments will not be received 

until after the FS/PP has been issued for review, this modifying criterion will be addressed in the 

responsiveness summary and ROD that will be prepared following the public comment period. 

5.1.3 Organization of Detailed Analvsis 

Sections 5.2 through 5.6 present the detailed analysis of alternatives for the five subunits of Operable 

Unit 2. Consistent with the approach of presenting alternatives for each of the Operable Unit 2 

subunits; Solid Waste Landfill, Lime Sludge Ponds, Inactive Flyash Pile, South Field, Active Flyash 

Pile; the detailed analysis evaluates the respective subunit alternatives against the CERCLA criteiia. 

A tabular summary of the detailed analysis for all the subunits is provided in Section 5.7. 
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The remaining sections include Section 5.8, Irreversible and Irretrievable Commitment of Resources; 

and Section 5.9, Persons and Agencies Consulted; these sections are not required by CERCLA, but 

have been adopted by this FS to supplement the CERCLA documentation with NEPA values pursuant 

to DOE implementing regulations (10 CFR 91021). It is DOE policy to integrate the NEPA 

requirements into the procedural and documentation requirements of the RIlFS process wherever 

practical, as previously discussed in Section 1 . 1 .  

5.2 SOLID WASTE LANDFILL 

Four alternatives were developed for the Solid Waste Landfill. These alternatives, with the exception 

of Alternative 1 (no action), evaluate remediation strategies which are protective of human health and 

the environment. Based on the future land use, PRLs were developed that provide protectiveness at a 

1 x loe6 ILCR and a HI of 0.20 for each COC. Alternative 2 evaluates the PRLs developed for 

COCs based on a future land use scenario with private ownership for the on-property resident farmer. 

This alternative considers the subunit to be essentially "free released" for unrestricted use of the soil 

and groundwater by the on-property resident farmer. Alternative 2 is also protective of the off- 

property farmer and expanded trespasser. Alternatives 3 and 4 evaluate PRLs developed for COCs 

based on a future land use scenario with federal ownership for the expanded trespasser and off- 

property resident farmer. These alternatives consider federal ownership with long-term institutional 

controls (physical barriers, security, deed restrictions) which are used to minimize exposure to the soil 

and groundwater from the subunit. Alternatives 3 and 4 are not protective, at an equivalent human 

health based risk level, for the on-property resident farmer considered in Alternative 2. 

Volumes for remediation were established consistent with the PRLs for all COCs based on the 

particular future land use scenario and associated receptor. Therefore, because the on-property 

farmer PRLs are the most stringent, the volumes requiring remediation will be the largest. In 

addition to the volumes based on human health based PRLs the material at the subunit was also 

evaluated against ARAR established remediation levels. 

In Alternatives 2 through 4, the Operable Unit 5 AWWT facility would be used to treat construction 

water from remediation activities. The AWWT facility is designed to treat all process wastewater 

streams, storm water, and groundwater generated at the FEMP that require treatment. The AWWT 

facility, which is currently being constructed, will treat both current and future planned wastewater 

streams, including wastewater generated by the operable units during remediation. The AWWT 

0~0049 
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day (mgd)] will treat the storm water collected in the existing Storm Water Retention Basin and will 

treat the South Plume groundwater during day periods when no storm water is available for treatment 

and 2) Phase I1 at 400 gpm (0.5 mdg) will treat existing "process" wastewaters and future remediation 

wastewater. Wastewater flows from the remediation of Operable Unit 2's subunits would be 

coordinated with the other remedial wastewater streams in AWWT Phase I1 to assure facility 

treatment capacity is available. 

The AWWT facility will use different treatment technologies and processes to ensure treatment of the 

wastewater and groundwater is effective for removing the contaminants. The treatment technologies 

used by the AWWT facility include flocculation/clarification, filtration, carbon absorption, and ion 

exchange to remove heavy metals, organics, and uranium. The FEMP NPDES permit will be 

modified to include the AWWT facility. 

. The following sections provide a detailed description and analysis of each alternative for the Solid 

Waste Landfill. a 
5.2.1 Alternative 1 :  No Action 

The no-action alternative is retained throughout the FS process as required by the NCP (40 CFR 

300.430[e] [6]) .  This alternative provides a comparative baseline against which other alternatives can 

be evaluated. 

5.2.1.1 Descriution 

Under this alternative, no remedial action would be taken. In the no-action alternative, the 

contaminated material would be left in-place "as is, " without the implementation of any containment, 

removal, treatment, or other mitigating actions. This alternative would not reduce the toxicity, 

mobility, or the volume of contamination in the Solid Waste Landfill. In addition, this alternative 

would not provide monitoring of soil or groundwater and would not provide for institutional controls, 

such as access controls or deed restrictions, to reduce the potential for exposure. 

5.2.1.2 Detailed Analvsis 

The current land use scenario evaluates the following receptors and associated exposure pathways 

under federal ownership: 

(POBO,C(B : ' 
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Receutor 

Trespassing Youth 

Off-Property Farmer 

Grounds keeper 
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Route of Exuosure 

Ingestion, dermal contact; and external radiation 
from the soil. 
Inhalation of particulates in the air. 
Ingestion and dermal contact with surface water. 
Ingestion and dermal contact with sediments. 

Inhalation of particulates in the air. 
Ingestion of farm products, such as homegrown 
produce, beef and milk. 

Inhalation of particulates in the air. 
Ingestion, dermal contact, and external radiation 
from the soil. 

2 

3 

A 

User of Milk/Meat Products Ingestion of beef and milk. 5 

5.2.1.2.1 

This alternative does not meet the remedial action.objectives for the site. The overdl protection of 

human health and the environment for the no-action alternative provides no additional protection 

beyond current conditions and therefore, the risk associated with this alternative is the same as. the 

risk associated with the existing site conditions. . 

Overall Protection of Human Health and the Environment 

The total risk for a trespassing youth exposed to all COCs in soil at the Solid Waste Landfill is 

1.3 x lo-'. This was primarily due to expose to an elevated ILCR for radium-228, thorium-228, and 

beryllium of 1.4 x lo", 2.6 x 

groundskeeper exposed to all COCs in soil is 2.4 x lo". None of these receptors were exposed to 

COCs with an unacceptable HI. Other media and scenarios had an acceptable ILCR or HI. 

and 7.2 x lo", respectively. Similarly, the total risk for the 
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5.2.1.2.2 ComDliance with ARARs 20 

CERCLA Section 121 cleanup standards, including compliance with ARARs, apply only to remedial 

actions that EPA determines should be taken under the authority of CERCLA Sections 104 and 106. 

21 

22 

A "no action" decision can only be made when no remedial action is necessary to reduce, control, or 23 

mitigate exposure because the site is already protective of human health and the environment. If the 

alternative meets the protectiveness threshold criteria, then compliance with ARARs is not pertinent to 

the selection of the no action alternative. 26 _ -  
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5.2.1.2.3 Long-term Effectiveness and Permanence 

Magnitude of Residual Risks 

To determine the long-term risks at the Solid Waste Landfill under the no action alternative, an 

evaluation of two future land use scenarios was performed. These scenarios include future land use 

under private ownership and under federal ownership. 

For the private land use scenario, the total carcinogenic risk to the on-property resident farmer for all 

media is 1.2 x 10" and the total non-carcinogenic hazard is 1.5. The carcinogenic risk exceeds the 

maximum ILCR of 1 x lod and the non-carcinogenic hazard exceeds the HI of 1.0; therefore, under 

this scenario, no action is not acceptable. 

For the federal land use scenario, the total carcinogenic risk to the expanded trespasser is 4.4 x 

and the total hazard is 0.74. The total risk to the off-property resident farmer is 1.3 x lo", and the 

total non-carcinogenic hazard is 1.3 x 10". 

Long-Term Environmental Imuacts 

Solid Waste Landfill Alternative 1 would not be protective of human health and the environment in 

the long term because it does not provide protection from the potential exposure to contamination in 

the soil. Over time, natural processes such as rainfall infiltration, erosion, and burrowing animals 

could lead to uncontrolled, widespread release of contaminants into the environment. This would 

potentially impact soil, surface water, groundwater, and biotic resources as well as increase human 

exposure. 

5.2.1.2.4 

This alternative does not employ any treatment technologies and therefore does not provide a 

reduction of toxicity, mobility, or volume. 

Reduction of Toxicitv. Mobilitv. or Volume 

5.2.1.2.5 Short-Term Effectiveness 

This evaluation criterion addresses the effectiveness of the alternative during the construction and 

implementation of the remedial action. Under the no-action alternative, no remedial action would be 

taken; therefore, there would be no change in short-term risks or impacts on the environment. 
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5.2.1.2.6 Implementabilitv 

No implementation is required for this alternative. 

5.2.1.2.7 Cost 
There would be no capital costs or operating and maintenance costs associated with this no-action 

altern3tive. 

5.2.1.2.8 State Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.2.1.2.9 Communitv Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.2.2 Alternative 2: Off-Site Disuosal 

This alternative is developed to meet the PRLs for the future, on-property resident farmer. Since the 

alternative assumes private ownership and occupancy by a resident farmer, material with COCs above 

the PRLs for the on-property resident farmer must be removed from the site. 

Based on the increased health risks for the on-property resident farmer for exposure to soil, the 

following COCs have been established for the Solid Waste Landfill: arsenic, beryllium, 

bemo(b)fluroanthene, benzo(a)pyrene, chromium, dibenzo(a,h)anthracene, indeno( 1,2,3 ,cd)pyrene, 

and radionuclides, including cesium-1 37, neptunium-237, plutonium-238, radium-226 and 228, thorium- 

228 and 230, uranium-234, uranium-235/236, and uranium-238. The COCs for exposure to perched 

groundwater are carbazole and technetium-99. 

Figure 5-2 illustrates the block flow diagram for this alternative. 

5.2.2.1 Descriution 

Under this alternative, material from the Solid Waste Landfill area with contaminant concentrations 

above the PRLs for the on-property resident farmer would be excavated. The PRLs for the on- 
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1 x PRL 
Concentration 

Contaminant @Ci/g or mg/kg) 
Cesium-1 37 . 8.61 E-01 
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property farmer are shown in Table 5-2 and are based on a 1 x 10" ILCR or an HI of 0.20. During 

Background 
Concentration (pCi/g or 

m g k )  
8.49E-0 1 

excavation, this material would be visually segregated based on size. Larger debris would be staged 

for shredding/crushing, packaged, and transported to the NTS for disposal. 'The remaining material 

would be staged, tested for moisture content, dried as necessary to meet NTS acieptGce criteria, 

packaged, and transported to the NTS for disposal. 

( 9  

. .  

Neptunium-237 
Plutonium-238 

This alternative includes site preparation; removal, treatment, transportation, and off-site disposal of 

contaminated material; and site restoration. It is estimated that the completion of this alternative 

would require 25 months. 

TABLE 5-2 

SOLID WASTE LANDFILL 
CONTAMINANTS OF CONCERN/ON-PROPERTY RESIDENT FARMER 

5.29E-02 0.0 
9.15E-01 0.0 

Radium-226 
Radium-228 
Technetium-99" 
Thorium-228 
Thor ium-23 0 
Uranium-234 
Uranium-235/236 

2.43E+00 1.47E+00 
1.18E +00 1.17E+00 
5.4E-06 0.0 

1.35E+00 1.34E+00 
8.70E +00 1.90E+00 
7.63E+00 1.04E +00 
2.41 E-01 1 .42E-0 1 

Uranium-238 
Arsenic 

1.68E+00 1.12E+00 
9.92E+00 9.70E + 00 

Benzo( a)p yrene 
Benzo(b)fluoranthene 

II 6.0E-01 I Beryllium I 6.23E-01 I 

5 S2E-02 0.0 
4.4 1 E-0 1 0.0 

2 

Carbazole" 
Chromium 

3 

9.OE-04 0.0 
3.14E+01 1.71E+01 

d 

Dibenzo(a,h)anthracene 
Indeno( 1,2,3cd)pyrene 

5 

- I  4.97E-02 0.0 
1.64E-01 0.0 
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5.2.2.1.1 Site PreDaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing an exclusion zone, installation of erosion and sediment control measures and runoff 

control facilities, clearing and grubbing, and 'installation of site utilities and construction support 

facilities. The following paragraphs describe each of these activities. 

PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan' 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards [monitoring, personal protective equipment (PPE), etc.] to be taken to alleviate or 
minimize these concerns. The Storm Water Management Plan and Erosion and Sediment Control 

Plan would describe the methods and facilities to be used to handle storm water and minimize erosion 

during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, 

final as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed. The runoff control facilities would be 

designed to control runoff from a 10-year, 24-hour storm event and checked for the potential impact 

from a 25-year, 24-hour storm event. Runoff from the exclusion zone (excavation, staging and 

decontamination areas) would be collected in a sump and pumped .to, a sedimentation tank (see . 
a 
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description under Construction Support Facilities). Water from this tank would be conveyed to the 

AWWT facility in a double wall pipeline approximately 490 m (1600 ft) long. The double wall 

pipeline would consist of a two-in. high density polyethylene (HDPE) carrier pipe and four-in. HDPE 

container pipe. Runoff from areas outside the excluGon zone would be diverted to the existing ditch 

west of the Solid Waste Landfill. Diversion of runoff would require construction of berms and/or an 

interceptor ditch outside the exclusion zone. 

f .  

, e t  1;: ‘5- 

Clearing and Grubbing 

Clearing and grubbing of vegetated areas in the Solid Waste Landfill area will facilitate construction 

activities that follow. It is estimated that approximately 1.3 ha (3.4 ac) will be cleared and grubbed. 

Construction fencing and physical markers would be installed to identify the boundaries of the Solid 

Waste Landfill and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply and access roads. A power line would be installed from the on- 

site power source to the construction power center. From there, power would be distributed to the 

construction facility, staging area, site lighting, potable water supply, and portable sanitary facility. 

Approximately 730 m (2400 ft) of gravel roadway (see Appendix E for typical section) would be 

constructed from the Solid Waste Landfill site to the Railroad Loading Facility. 

Construction Sup~01-t Facilities 

Construction support facilities would include an office area, a staging area, a sedimentation tank, a 

railroad loading facility, and decontamination facilities. The construction office area to support the 

remediation would include two trailers, a laydown area for equipment and materials, construction 

parking, and temporary fencing. 

The staging area for temporary storage, shreddinglcrushing, drying, packaging, and loading of 

contaminated material would be provided outside the Solid Waste Landfill area (refer to Figure 5-3 

for location). After grading of this area, a 50-m (1604) square concrete slab with curb would be 

constructed. A 18,900 liter (5000 gallon) sedimentation tank would be installed on the staging area 

pad. Runoff from the staging area would be collected in a concrete sump, pumped to the 

sedimentation tank, and later pumped to the AWWT facility. 
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railroad siding just west of the former Production Area (see Figure 5-3). Approximately 180 m 

(600 ft) of track would be added next to the existing siding to ensure that at least 90 m (300 ft) of 

track Would be directly accessible from the loading area to allow three rail cars to be loaded without 

being moved. Following grading, the staging area concrete slab [approximately 5,100 m (160 ft)] 

square would be constructed for loading and storage purposes. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

next to the staging area (refer to Figure 5-3). The decontamination facilities would include a trailer to 

store/remove/dispose PPE and decontamination facilities for construction equipment and personnel 

(for typical details of decontamination facilities, refer to Appendix E). Wastewater and runoff from 

the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

5.2.2.1.2 Removal of Contaminated Material 

Removal of the contaminated material. from the Solid Waste Landfill would be performed using 

conventional construction equipment. It is estimated that approximately 60,600 cu m (79,300 cu yd) 

of contaminated material would be excavated. Types of equipment to be used include track-type 

excavators, front end loaders, and dump trucks. Safe excavation slopes would be maintained in 

accordance with OSHA guidelines. 

During removal, material would be visually segregated based on size. Larger material (debris) would 

be transported to the debris staging area for size reduction. The remaining material would be staged, 

tested for moisture content, and dried as necessary to meet NTS acceptance criteria. Wetlands within 

the Solid Waste Landfill will be impacted during excavation activities; this impact is assessed in 

Appendix H. As part of the excavation activities, groundwater monitoring wells within the Solid 

Waste Landfill would be plugged and abandoned as necessary. The construction water from the 

excavation areas would be collected and pumped to an aboveground sedimentation tank before being 

pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination stdl exists, additional excavation and verification sampling would be performed. 
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it is determined that all contamination above PRLs has been removed, restoration of the site will 

begin. 

5.2.2.1.3 Treatment of Contaminated Material 

It is expected that large debris, including concrete, drums, pallets, steel, etc., will be encountered 

during excavation of the Solid Waste Landfill. Size reduction (shredding/crushing) of this debris 

would be required to facilitate handling and packaging. This size reduction would be performed using 

a heavy-duty crusher. It is estimated that approximately 4100 cu m (5300 cu yd) of debris would 

require size reduction. 

Drying of the excavated material from the Solid Waste Landfill would be performed to reduce the 

moisture content of the material to meet NTS acceptance criteria, as described in Section 5.2.2.1.5. 

Drying of the contaminated material would be performed using an indirect heat rotary tube drier 

located at the staging area. It is estimated that approximately 5400 cu m (7000 cu yd) of 

contaminated material would require drying. 

5.2.2.1.4 Transportation of Contaminated Material 

The contaminated material would be transported'by rail to the NTS near Las Vegas, Nevada. The 

material would be hauled from the Solid Waste Landfill in dump trucks to the staging area. The 

trucks would be lined and covered to prevent the trucks from becoming contaminated and to prevent 

the spread of contamination during transportation. At the staging area the contaminated material 

would be dried as necessary and placed on a conveyor system that would discharge to a hopper. The 

hopper would screen out the large debris and material and feed to containers for packaging and 

shipping. Before packaging, the moisture content of the contaminated material would be verified. 

Any material that exceeded NTS moisture acceptance criteria would be returned for further drying. ' 

The contaminated material would be packaged in polyethylene-lined, DOE-Nevada approved IBCs. 

The IBCs would be loaded into IS0 containers and placed on railroad cars. Before loading IBCs on 

the railroad cars, each IBC would be inspected and certified in accordance with NTS waste acceptance 

criteria. Each railroad car would carry three IS0 containers containing four IBCs. Since there is no 

rail service directly to NTS, the rail shipment would be to Las Vegas, Nevada where the containers 

would be unloaded and transferred to truck for the final 97 km (60 mi) to NTS. 
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5.2.2.1.5 Disuosal of Contaminated Material 

NTS was selected as the disposal facility for the disposition of the contaminated material from the 

Solid Waste Landfill. At the NTS, the IBCs would be removed from the IS0 containers, placed 

directly into disposal trenches, and covered with uncompacted soil. The IS0 container would be 

returned to the FEMP for reuse. The disposal trenches are excavated to between 4.5 and 9 m (15 

and 30 ft) into the dense, gravelly, silty sand. The size of open trenches varies from 60 to 90 m (200 

to 300 ft) wide and from 76 to 365 (250 to 1200 ft) m long. The soil excavated from the trenches is 

stockpiled for later use as fill and cover over the material placed in the trenches. 

To ship material to the NTS, the FEMP must have a Waste Certification Program and Plan for 

assuring that contaminated material from the Solid Waste Landfill meets NTS Waste Acceptance 

Criteria. The major aspects of the program would include container inspection and certification, 

certification of the contents, and certification of shipments. The packaging criteria pertinent to the 

contaminated material from the Solid Waste Landfill would include assurance the package meets DOT 

Type A package requirements for shipping and the external radiation levels for the package do not 

exceed 200 millirem per hour on contact during handling, shipment, and disposal. The packaging 

would also have to meet size, weight, strength, closure, loading, and handling requirements. To 

certify the contents, the contaminated material must have no free liquids (or more than 0.5 percent by 

volume of the external container), must not be a hazardous waste (listed or characteristic), and must 

pass the paint filter test. Other acceptance criteria is provided in the NTS Defense Waste Acceptance 

Criteria, Certification, and Transfer Requirements, NVO-325. 

0 

5.2.2.1.6 Site Restoration 

After removal of the contaminated material from the Solid Waste Landfill, a post-removal survey of 

the site would be performed to determine earthwork requirements for the finish grading. The site 

would be finish graded to blend with the surrounding topography (refer to Figures 5-4 and 5-5). 

Clean fill [approximately 55,160 cu m (72,100 cu yd)] for the finish grading would be borrowed from 

an off-site source. Finish graded areas would be vegetated to minimize erosion. An on-site borrow 

source will be evaluated during remedial design. A perspective area of the on-site borrow location is 

presented in Appendix E.6. The runoff control system for the finish graded areas would be designed 

for runoff from a 25-year, 24-hour storm event and checked for potential impact from a 100-year, 

24-hour storm event. Runoff from the finish graded areas would be drained into the existing ditch 
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west of the landfill. At the cempiet$on-of the finish grading a post-construction survey would be 

performed to document the as built condition at the site. 

5.2.2.1.7 Institutional Actions 

There would be no institutional actions associated with this alternative. 

5.2.2.2 Detailed Analvsis 

5.2.2.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. Pathways that exist for the on-property resident farmer include: inhalation 

(groundwater, particulates; and indoor radon from air), ingestion (plants, livestock, groundwater, and 

soil), dermal contact (groundwater and soil), and external radiation (soil). Following removal, the 

material with contaminant concentrations above the PRLs for the on-property resident farmer would 

be dried as necessary to meet disposal criteria, shredded/crushed as necessary to facilitate handling, 

and disposed off-site at the NTS. Therefore, this alternative would eliminate the source of 

contamination, thereby eliminating the potential for exposure through these pathways. 

Overall Protection of Human Health and the Environment 

This alternative would not reduce the toxicity, mobility, or volume of contaminants through 

treatment. However, segregation during construction is expected to reduce the volume of 

contaminated material requiring management. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. No long term institutional actions, such as groundwater monitoring, access 

restrictions, or deed restrictions, would be required as part of this alternative since all material with 

contaminant concentrations above the relevant PRLs would be disposed off-site. 

5.2.2.2.2 ComDliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 
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Chemical-Specific ARARdTBb 1 

Alternative 2 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of all contaminated material 

from the Solid Waste Landfill. This material would be disposed at an approved off-site disposal 

facility. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards found in Table B-1 of Appendix B. 

Action-Specific ARARs/TBCs 

There are no action-specific ARARs that would be pertinent to the activities associated with 

Alternative 2. Removal and off-site disposal of the contaminated material from the Solid Waste 

Landfill would not activate any of the principal action-specific ARAR requirements identified in 

Section 2.2 or the detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Due 

to the radiological constituents in the waste and planned disposal at an off-site low-level radioactive 

disposal facility, the waste would be classified as low-level radioactive wastehesidual radioactive 

material. Packaging and transportation of these wastes would be required to meet Department of 

Transportation (DOT) requirements for the transport of hazardous materials. These non-ARAR 

requirements are listed in Table B-6 of Appendix B. 

Location-Specific ARARs/TBCs 

There is a 0.1 ha (0.2 ac) area of wetlands located to the north of the Solid Waste Landfill that would 

be adversely impacted during the removal of contaminated material. Operable Unit 2 would comply 

with the substantive permitting requirements for impacts to wetlands under the Clean Water Act (33 

CFR $0 323-330). Compensatory mitigation for wetlands impacted by Operable Unit 2 activities 

would be determined using 404(b)(l) [33 U.S.C. $1344(b)(l)] guidelines of the Clean Water Act in 

consultation with the COE, EPA, and OEPA. There are no other location-specific ARARs that would 

be pertinent to the activities associated with Alternative 2. 
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5.2.2.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The material located in the Solid Waste Landfill contains COCs for different media associated with 

the route of exposure. After the RAOs are achieved, all COCs will be remediated to their respective 

PRLs based on a 1 x 

background concentrations for soil are listed in Table 5-2. This alternative eliminates any potential 

exposures to contaminated surface soil. Groundwater is not impacted based on the RI. Therefore, 

there is no long-term residual risk associated with the Solid Waste Landfill. Background risk for the on- 

property farmer is 4.9 x 10". The hazard index is less than 1.0. Background risk for the on- 

property farmer is 4.9 x lo4. The hazard index is less than 1.0. 

ILCR or an HI of 0.20. The COCs and their representative PRLs and 

The potential for future risk at the site associated with off-site disposal is considered negligible. 

Residual risk at NTS is limited by the facility institutional controls and the arid environment. 

Adeauacv and Reliability of Controls 

Because this alternative includes complete removal of contaminated material and off-site disposal, 

there would be no need for a five-year CERCLA review of soils at the site. This alternative utilizes 

standard construction practices for implementation. This alternative utilizes standard construction 

practices for implementation. After the completion of contaminated material removal, the site would 

be considered remediated to the PRL levels associated with the on-property resident farmer and would 

not require maintenance of the site or future remedial actions. Therefore, uncertainties associated 

with operation and maintenance would not exist for the site. There would be no technical components 

that would require replacement. Removal and off-site disposal would eliminate future on-site risks 

associated with the remedial action. Therefore, risks associated with a failure of the remedial action 

would be negligible. 

All removed waste would be disposed off site in approved facilities. All disposal requirements must 

be met prior to off-site disposal. NTS acceptance criteria requires that all material pass the paint 

filter test for free liquids. Disposal at NTS is reliable since the facility is currently used by DOE for 

disposal of contaminated materials. 
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Long-Term Environmental Impacts 

Long-term environmental impacts at the FEMP site as a result of the removal and off-site disposal of 

the contaminated material would be positive. However, a 0.1 ha- (0.2 ac-) drainage ditch wetland 

would be lost. All support facilities associated with Solid Waste Landfill Alternative 2 would be 

removed and disturbed areas would be regraded and revegetated. 

\,, . : 

The Solid Waste Landfill will be remediated to meet clean up goals identified by the human health 

risk assessment. It is necessary .to insure the residual contaminant concentrations projected to remain 

in the Solid Waste Landfill following remediation will also provide long-term protection for ecological 

receptors. It is also necessary to verify that potential COCs determined not to represent a risk to 

humans do not pose a risk to ecological receptors. In order to accomplish this, those potential COCs 

eliminated during the human health baseline risk assessment and residual contaminant concentrations 

projected to remain following each remedial alternative were compared to benchmark values identified 

as being protective of ecological receptors. 

These benchmark values were derived from an array of sources, including state and federal water 

quality criteria, soil concentrations employed by various regulatory agencies to screen contaminated 

soils, and results of toxicity studies reported in the literature. Residual concentrations of non- 

radiological contaminants were compared directly to appropriate media-specific benchmark values 

while residual radiological contaminant concentratioris were first incorporated into models designed to 

calculate potential total radiological dose received by ecological receptors. These calculated doses 

were then compared to a target level radiological dose proposed by the International Atomic Energy 

Agency (IAEA) for the protection of ecological receptors (36.5 rad/year; IAEA 1992). If the 

projected residual concentration (or calculated radiological dose) was less than the benchmark value, it 

was determined that the proposed remedial alternative was successful in reducing the likelihood that 

residual contaminants would adversely impact ecological receptors. For the majority of residual 

contaminants, benchmark values were readily available for comparison. For residual contaminants 

remaining in the Solid Waste Landfill, concentrations were below benchmark values, indicating no 

adverse impact. Brief qualitative evaluations have also been completed for the remaining subunits and 

are included within the first remedial action alternative for each subunit. 

Soil and Geology - Trenches at NTS are excavated between 4.5 and 9 m (15 to 30 ft) into the dense, 

gravelly, silty sand. The size varies from 60 to 90 (200 to 300 ft) m wide and from 76 to 365 m 

000067 
FER\CRUZFS\TnrrsECS.#lL4pril 21, 1994 9:23am 5-30 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

18 

19 

20 

22 

13 

24 

15 

26 

7-7 

28 

29 

30 

31 



-. 55 0 2 .' . _  
FEMP-OU02-4 DRAFT 
April 29, 1994 0 (250 to 1,200 ft) long. Assuming FEMP waste would be placed three sealands high in a trench 9 m 

(30 ft) deep, 90 m (300 ft) wide and 365 m (1200 ft) long, approximately 1.9 ha (4.9 ac) of 

the 3.4 ha (8.3 ac) trench at NTS would be permanently disturbed for the disposal of low-level waste 

from the Solid Waste Landfill. 

The geology of NTS has been determined to be suitable for the disposal of low-level radioactive waste 

(DOE' 1991). NTS is characterized by great depths to the groundwater table. Depths to groundwater 

beneath NTS vary from about 155 m (515 ft) to more than 600 m (2000 ft). Groundwater movement 

in the saturated and unsaturated zones is very slow and there is an extremely low potential for 

transport of contaminants to off-site areas. 

Water Oualitv and Hvdrology - Stream beds carry water only during unusually intense or persistent 

rains; no continuously flowing streams exist on NTS. Rainfall averages one cm (0.4 in) per year and 

infiltrates quickly into the moisture deficient soil. Impacts to water quality and hydrology would not 

be expected as a result of disposal activities; however, ongoing monitoring activities would be 

implemented. 0 
Air Quality - The air quality at NTS would be similar to its current condition. Final closure of the 

disposal facility at NTS would be in accordance with all applicable DOE Orders. 

Biotic Resources - The majority of NTS is vegetated by various desert shrubs. Approximately 71 1 

types of vascular plants exist within or near the boundaries of NTS (DOE 1991). Several mammal 

species on NTS (e.g., feral horses, burros, kit foxes) have been placed on the protected classification 

list by the State of Nevada. The federally-listed threatened desert tortoise (Gopherus agassizii) is 
present in some areas on NTS. However, disposal of FEMP low-level waste at NTS would not be 

expected to impact any species. 

Wetlands and Floodulains - No wetlands have been delineated at NTS (DOE 1991) and floodplains 

are not present near the disposal areas of NTS. 

Socioeconomic and Land Use - NTS encompasses about 3500 sq km (1350 sq mi) an area larger than 

0 the state of Rhode Island. The population density within a 150-km (93-mi) radius of NTS is about 
OGdP068 
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2.8 persons per sq km (7.2 persons per sq mi). In comparison, the 48 contiguous states (1990 

census) have a population density of approximately 29 persons per sq km (75 persons per sq mi). 

Since 195 1, primary land use on NTS has been nuclear weapons testing and low-level waste disposal 

from various DOE-affiliated generators. NTS is surrounded on the east, north, and west sides by 

public access exclusion zones (e.g., Nellis Air Force Base Bombing and Gunnery Range). This area 

provides a buffer zone between the test areas and public lands of 24 to 105 km (15 to 65 mi). The off- 

site areas adjacent to NTS are predominantly rural. FEMP site disposal activities would not be 

expected to impact socioeconomics or current land use at NTS. 

Cultural Resources - Archaeological sites have been surveyed and inventoried at NTS. Therefore, 

areas affected by disposal activities would be surveyed and impacts would be escaped by avoidance or 

removal and curation. 

5.2.2.2.4 

This alternative would not treat the contaminated material from the Solid Waste Landfill such that 

toxicity, mobility, or volume would be reduced. The entire volume of contaminated material 

[approximately 60,600 cu m (79,300 cu yd)] in the landfill with COCs above the PRLs would be 

removed from the landfill and disposed at the off-site disposal facilities. Segregation of the excavated 

material during construction is expected to reduce the volume of contaminated material requiring 

management. Removal of the contaminated material from the site would eliminate the potential for 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

migration at the site. 

5.2.2.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer and non- 

remedial worker were well within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for this alternative. 

Protection of the Community During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Short term COC risks potentially experienced by the non-remediation worker, off-property 

farmer, and trespassing youth during implementation remedial activities are 1.9 x lo", 7.5 x 10" and 
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0 2.0 x l o 6  respectively. Excavation, transportation, and disposal would cause increased particulate 

emissions. Also, there would be increased truck and rail traffic associated with off-site disposal of 

excavated material, which would result in contaminated material being transported over rail lines and 

public roadways. 

Public sector truck injuries and fatalities are estimated at 4 x IO-* and 2 x lo”, respectively. Injuries 

and fatality risks related to train transportation are estimated at 5.0 and 5.0 x IO”, respectively. 

Particulate emissions would be reduced by misting of the excavation area, haul roads, and staging 

areas during excavation and disposal. Increased truck traffic cannot be avoided, but assurances as to 

driver qualifications, placarding of the disposal containers, and notification of the appropriate agencies 

of haul routes would be initiated. Vehicular traffic through the site could cause transport of 

contamination, but would be minimized through the use of equipment decontamination facilities within 

close proximity to the excavation. During construction, the site would be delineated into specific 

work zones. Also, contaminant migration due to surface water transport would be controlled using 

silt fences, sedimentation basins, and other measures. In addition, access controls would be 

implemented to ensure contamination is not transported off-site by personnel and vehicles. Also, 

monitoring of airborne emissions would be performed. 

0 
The disposal of contaminated material from the Solid Waste Landfill at NTS is not expected to exceed 

protective levels for the community around NTS for the short term. The material would meet NTS 

acceptance criteria and, therefore, would be managed within NTS protective criteria. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include inhalation of particulates, dermal contact, 

ingestion, and external radiation. The appropriate levels of personnel protective equipment, including 

protective clothing and respirators, would be utilized to reduce risks of exposure associated with these 

routes. Personnel decontamination facilities would be constructed and utilized. Physical hazards 

associated with excavation and heavy equipment would be clearly identified. 

Truck transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 4.0 x l o z  and 2.0 x 10” respectively. Train transportation injuries and fatalities are 

estimated at 5.0 and 5.0 x lo”, respectively. . . 
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All remedial activities would be conducted in accordance with a Health & Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). Construction and disposal activities would be conducted in accordance 

with the Site Specific Health & Safety Plan and would mitigate potential for workers to be exposed to 

unacceptable contaminant concentrations. Training, procedures, and personnel monitoring would 

assure that worker exposure would be as low as reasonably achievable. Therefore, short-term risks 

for remedial workers would be acceptable. 

Short-Term Environmental ImDacts 

The following short-term evaluation includes background information, e.g., wetland delineation 

applicable to all remedial action alternatives. For brevity, this information will not be repeated 

throughout each evaluation. Refer back to this alternative (Solid Waste Landfill Alternative 2) for 

greater detail. 

Soil and Geologv - Approximately 1.9 ha c4.6 ac) would be disturbed during Solid Waste Landfill 

excavation and construction activities, including the installation of erosion control measures, runoff 

control facilities, a perched groundwater remediation system, access roads and rails, staging areas, 

decontamination facilities, site utilities, and construction support facilities. Approximately 

60,600 cu m (79,300 cu yd) of contaminated material would be excavated, shredded, crushed, and 

dried as necessary for off-site disposal. Once it is determined that all contaminated soil has been 

removed, a post-removal survey of the excavated area would be performed to determine the amount 

of material removed and the clean backfill required from an approved borrow area. Note that on- and 

off-site borrow areas would be evaluated during remedial design. A post construction survey would 

be performed to document the as-built conditions at the site. The regional geology of the FEMP site 

and surrounding area would not be affected by remedial activities. 

1 

Water Oualitv and Hvdrology - Runoff from the contaminated zone would be collected in a 

sedimentation tank before being conveyed to a treatment facility. The runoff collection system would 

be designed to collect flows generated from a 25-year, 24-hour storm event. After treatment at the 

AWWT facility, the resulting wastewater sludge would be treated and disposed of by Operable 

Unit 5. Runoff outside the contaminated zone would be diverted (e.g., berms and/or interceptor 

ditch) to the existing ditch west of the Solid Waste Landfill. Impacts to water quality and hydrology 

would be minimal. 
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Air Ouaiity - The State of Ohio, acting through the Southwestern Ohio Air Pollution Control Agency 

(SWOAPCA) has established standards for chemically toxic compounds, some of which have been 

released from the FEMP site in relatively small amounts. Estimates of the air quality impact from 

amounts released have been made by dispersion modeling and indicate that concentrations in recent 

years are well within limits set by the State of Ohio. 

Emissions would be controlled through collection and treatment during both removal and waste 

treatment. Fenceline exposure concentrations to the public would be consistent with background 

levels (less than.0.5 pCi/L). Surface wetting during excavation and loading would be performed to 

prevent any such occurrences. Therefore, the implementation of engineering controls would minimize 

any impacts to air quality at the FEMP site during all remedial action alternatives. 

Personnel and environmental air monitoring would be implemented to ensure that on-site workers and 

ecological receptors are not exposed to unacceptable levels of airborne emissions and also that these 

emissions do not migrate off-site. If exposure or off-site migration of emissions are detected, work 

would be stopped until proper response actions are implemented. m' 
Biotic Resources - Remedial activities at and around the Solid Waste Landfill would disturb 

approximately 1.6 ha (4.0 ac) of managed field habitat. This habitat provides nesting, foraging, and 

cover opportunities for small mammals, birds, amphibians and reptiles. The loss or displacement of 

these species would result in minor impacts on predator-prey interactions. Regrading and 

revegetation of the 'area would be performed. 

Excavation activities within and around the Solid Waste Landfill could result in increased surface 

water runoff into the drainage ditch wetland just north of the Solid Waste Landfill, resulting in short- 

term impacts due to increased sediment loading and potential exposure to COCs. In addition, 

excavation and regrading activities could result in the backfilling of the wetland area and its associated 

habitat. Aquatic floral and faunal communities and the associated food web interactions within and 

around the wetland would be impacted. However, erosion and sediment controls (e.g., silt fences, 

straw bales) would be implemented to minimize this occurrence. 
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Short-term impacts could also result from fugitive dust emissions to the surrounding wildlife during 

excavation and regrading activities. Water misting would be implemented to minimize or eliminate impacts. 2 

Wetlands and Flooddains - A wetlands delineation for the FEMP site was conducted in December 

1992 (Ebasco Environmental 1993) and was approved by the COE in August 1993. The delineation 

identified approximately 0.1 ha (0.2 ac) of drainage ditch wetlands north of the Solid Waste Landfill. 

Excavation activities and the operation of heavy equipment could result in direct physical impact (Le., 

backfilling) to this wetland area. Engineering controls would be implemented to minimize impacts to 

the extent possible. 

No impacts would occur to floodplains. A Floodplain/Wetlands Assessment was completed in 

accordance with 10 CFRS 1022 and is provided as Appendix H. Compensatory mitigation of wetland 

impacts will be determined using the 404 (b) (1) guidelines of the Clean Water Act in consultation 

with COE, USEPA, and OEPA. 

Socioeconomic and Land Use - Short-term impacts to socioeconomics and land use would be minor 

with the implementation of Solid Waste Landfill Alternative 2. It is assumed many of the workers 

needed for remedial activities are currently employed at the FEMP site; consequently, the relocation 

of additional workers to the area would not have a major impact on public facilities within 

the CMSA. 

To better assess economic impacts, it is assumed that all resources needed for all Operable Unit 2 

remedial activities, excluding disposal costs at NTS and specialized treatment equipment would be 

purchased within the CMSA. Rather than addressing each individual county and the resources they 

are capable of supplying, a total "CMSA" expenditure figure for all counties has been derived from 

each county's public and private expenditures for fiscal year 1992-1993. The expenditure figure 

derived for the CMSA was $805,000,000. The present worth capital cost of implementing Solid 

Waste Landfill Alternative 2 is estimated at $146,046,600. The collective revenue for the CMSA 

would increase by 18.1 percent during the performance of the alternative (first 25 months). 

Note that for cost estimates, a maximum duration of 30 years is used; when long-term operation and 

maintenance activities are required at the FEMP site. However, the majority of revenue increase for 

the CMSA as a result of implementing an alternative would occur during the performance of the 

000073 
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alternative. Minimal increase would. occur for the remainder (5 years) of the 30 years for operation 

For remedial action alternatives that involve off site disposal only (such 

as this alternative) 30 years was not assumed. 

1 

and maintenance activities. 2 

3 

It is expected that noise levels at the FEMP site would fluctuate according to the type of activity 

being conducted during implementation of Solid Waste Landfill remedial activities. Typical remedial 

activities would include heavy equipment operation, waste treatment operations, general construction 

traffic (e.g., waste and material shipments), and commuter traffic. Refer to Appendix G for expected 

noise levels. 

The transportation of wastes off site would occur. Since there is no rail source directly to NTS, the 

rail shipment would be to Las Vegas, Nevada where the containers would be unloaded and transferred 

to truck for the final 60 mi to NTS. Refer to Appendix C for information related to transportation 

risks associated with the off-site disposal of wastes. 

Cultural Resources - An archaeological survey would’be performed for non-controlled areas not 

previously disturbed to be impacted by Operable Unit 2 remedial alternatives. Any areas determined 

to be of significance from a cultural resources standpoint would be managed consistently with the 

requirements of the National Historic Preservation Act (NHPA), Ohio Historic Preservation Office 

(OHPO), American Indian Religious Freedom Act (AIRFA), and Native American Graves Protection 
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is not feasible and cultural resources could be affected, the OHPD would be contacted to begin 

consultation for determining the appropriate treatment. In-situ cultural resources would be preserved 

that cultural resources are to be removed, the following steps would be followed: 1) archeological 

excavation, 2) laboratory treatment of recovered resources, and 3) curation of any recovered artifacts. 

impacts to cultural resources would be expected at the FEMP site. 
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Duration of Remedial Activities 

Remedial Action objectives for Alternative 2 will be achieved within 25 months. This time includes 

excavation of contaminated material and transportation of containers to NTS. 

5.2.2.2.6 Implementabilitv 

Technical Feasibility 

The technical feasibility of excavation and off-site disposal of contaminated material from the Solid 

Waste Landfill is straightforward and reliable. The excavation, segregation, drying, and packaging 

activities can be easily implemented using standard construction equipment and techniques. Off-site 

transport to NTS would consist of rail transport of the containers to Las Vegas and truck transport 

to NTS. 

Several minor difficulties would have to be addressed with this alternative. First of all, visual 

segregation of material would not be exact, but it is not critical to the success of the alternative. 

Secondly, the radiological segregation and confirmation would be time consuming, but the timing is 

not a critical issue. Finally, certification of compliance with acceptance criteria for disposal at NTS 

will require special attention. 

Administrative Feasibilitv 

All excavation, segregation, and packaging of contaminated material generated in this alternative will 

be conducted entirely on site. Substantive provisions of permits that would otherwise be required for 

these activities are considered to be ARARs. Compliance with ARARs is required of any selected 

remedial alternative. EPA and OEPA are the key agencies that will determine if 1) the 

proposed/selected remedy adequately addresses identified ARARs and, 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance with ARARs. A ROD would be used as an enforceable document to coordinate actions 

and responsibilities between the DOE, EPA, and OEPA. By legal agreement (Le., consent 

agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then no known administrative barriers would exist to prohibit the remedial action. 

Off-site waste disposal would be required with this alternative. Various DOT, state, and local permits 

for t r a n s p m d v j i t h e  contaminated material from the Solid Waste Landfill would be required. 
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basis. In fact, the FEMP has been actively shipping low level radioactive wastes to NTS for several 

years. Therefore, such permits should be readily available. 

It will be necessary to obtain approval from NTS for disposal of the contaminated material from the 

Solid Waste Landfill. However, the FEMP has a working relationship with the DOE office managing 

NTS and has been actively shipping wastes to NTS for several years. Since the material generated 

under this alternative is similar to FEMP waste streams currently approved for disposal at NTS, it 

may be possible to ship this material to NTS under the existing FEMP/NTS Waste Shipping 

Application or to modify the existing approval. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for excavation or disposal. Laborers 

capable of operating standard driers, crushers, and material handling equipment would be required. 

Also, personnel specialized in Health & Safety and personnel monitoring would be required. These 

personnel and others required for implementation of this alternative are readily available. 0 
Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of these technologies would be required. In general, standard 

construction practices would be used to implement this alternative and a sufficient number of 

contractors possessing the required skills and experience are available to implement this alternative. 

Therefore, competitive bidding is possible. 

NTS currently accepts low level radioactive wastes and has adequate capacity to accept the 

contaminated material from the Solid Waste Landfill. 

5.2.2.2.7 Cost 
The estimated capital, and annual operation and maintenance costs for this alternative are summarized 

in Table 5-3 and are presented in detail in Appendix F. The cost estimates for this alternative has a 

minus 30 percent to plus 50 percent accuracy. 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$146,046,600 $0 $146,046,600 

TABLE 5-3 . 

SOLID WASTE LANDFILL 
ALTERNATIVE 2 

CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

. .  
1; ' 

ANNUAL O&M 

Year 1 Years Years6- 5-Year 
2-5 30 Review 

$0 $0 $0 $0 

The present worth cost is calculated based on a period of 25 months for implementation. 

Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital cost, O&M cost, and basis of cost estimate to 

determine costs is provided in Appendix F. 

O&M Cost 

There are no O&M costs associated with this alternative. 

5.2.2.2.8 State Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.2.2.2.9 Communitv Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.2.3 Alternative 3: On-Site Disuosal 

This alternative is developed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. However, the PRLs for the expanded trespasser are 

more conservative in all cases and will therefore be used. 
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Contaminant 
Radium-228 

April29, 1994 

Based on the increased health risks for the expanded trespasser for exposure to soil and sediment, the 

1 x lod PRL Background 
Concentration Concentration 

1.94E+00 1.17E +00 
@Ci/g or mg/kg) (pCi/g or mg/kg) 

following COCs have been established for the Solid Waste Landfill: arsenic, beryllium, and 

radionuclides, including radium-228, thorium-228, and uranium-238. There are no COCs for 

exposure to surface water or groundwater. 

~ ~~ ~ ~ ~ ~~ 

Arsenic 3 .OE +O 1 
Bervlliurn 5.448 +00 

Figure 5-6 illustrates the block flow diagram for this alternative. 

9.7E+00 
6.OE-01 

5.2.3.1 Descriution 

Under this alternative, material from the Solid Waste Landfill area with contaminant concentrations 

above the PRLs, as shown in Table 5-4, for the expanded trespasser would be excavated. The PRLs 

shown in Table 5-4 are based on 1 x lo6 ILCR or a HI of 0.20 for the expanded trespasser. During 

excavation, this material would be visually segregated according to size. Larger debris would be 

staged for shredding/crushing and deposited in the Operable Unit 2 on-site Disposal Cell located at 

the southeast corner of the FEMP property east of the south access road. The remaining 

contaminated material would be deposited in the Disposal Cell. 

TABLE 5-4 

SOLID WASTE LANDFILL 
CONTAMINANTS OF CONCERN/EXPANDED TRESPASSER 

Medium 
Soil 

Thorium-228 I 1.74E +00 I 1.34E +00 
~ 

Uranium-23 8 I 5.9E+01 I 1.12E +00 

This alternative includes site preparation; removd, transportation and disposal of contaminated 

material; site restoration; and institutional actions. It is estimated that the completion of this 

alternative would require 13 months. e 
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9 5.2.3.1.1 Site PreDaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing exclusion zones, installation of erosion and sediment control measures and runoff control 

facilities, clearing and grubbing, and installation of site utilities and construction support facilities. 

The following paragraphs describe each of these activities. 

PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. , During construction activities, surveying. 

would provide specific control for excavation, backfill, and final grading. Following construction, 

final as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel, and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Solid Waste Landfill site and the 

Disposal Cell site. The runoff control facilities would be designed to control runoff from a 10-year, 24- 

hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. Runoff 

from the exclusion zones (excavation, staging and decontamination areas) would be collected in 

separate sumps and pumped to separate sedimentation tanks (see descriptions under Construction 

QGCQ80, 
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Support Facilities). Water from these tanks would be conveyed to the AWWT facility in double wall 

pipelines [approximately 490 m (1600 ft) from the landfill site and 1100 m (3500 ft) from the disposal 

cell site]. The double wall pipelines would consist of two-in. HDPE carrier pipes and four-in. HDPE 

container pipes. Runoff from areas outside the exclusion zones would be diverted to existing ditches. 

Diversion of runoff would require construction of berms and/or an interceptor ditches outside the 

exclusion zones. 

Clearing and Grubbing, 

Clearing and grubbing of vegetated areas in the Solid Waste Landfill and Disposal Cell areas will 

facilitate construction activities that follow. It is estimated that approximately 1.6 ha (4.1 ac) will be 

cleared and grubbed in the Solid Waste Landfill area and approximately 8 ha (20 ac) in the area of 

the Disposal Cell. Construction fencing and physical markers would be installed to identify the 

boundaries of the Solid Waste Landfill and the Disposal Cell site and to limit personnel and 

equipment access. 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

. installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. An access road [approximately 1430 m (4700 ft)] would be constructed 

from the Solid Waste Landfill to the Disposal Cell site. Also, the South Access Road would be 

relocated east of the Disposal Cell site to allow the existing road to be used for transport of the 

contaminated material. Security fencing would be installed around the Disposal Cell site. 

Construction Supuort Facilities 

Construction support facilities would include an office area, a staging area, a storage area, 

sedimentation tanks, and decontamination facilities. The construction office area to support the 

remediation would include two trailers, a laydown area for equipment and materials, construction 

parking, and temporary fencing (refer to Figure 5-7). 
. .  ._  

The staging area for temporary storage, shredding/crushing, and loading of contaminated material 

would be provided outside the Disposal Cell (refer to Figure 5-8 for location). After grading of this 

area, a 50-m (160-ft) square concrete slab with curb would be constructed. A 18,900 liter 
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(5000 gallon) sedimentation tank would be installed on the staging area pad. The runoff from the 

staging area would be collected in a concrete sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

The storage area for temporary storage of contaminated material from all Operable Unit 2 subunits 

would be provided outside the Disposal Cell area (refer to Figure 5-8 for location). After grading of 

this area an asphalt slab with curb would be constructed. The runoff from the storage area would be 

collected in a concrete sump, pumped to the sedimentation tank, and later pumped to the AWWT 

facility. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

next to the Solid Waste Landfill and at the egress from the Disposal Cell area (refer to Figure 5-8). 

The decontamination facilities would include a trailer to store/remove/dispose PPE and 

decontamination areas for construction equipment and personnel (for typical details of 

decontamination areas, refer to Appendix E). Wastewater and runoff from the decontamination areas 

would be collected in a sump, pumped to 'the sedimentation tank, and later pumped to the AWWT 

facility. 

5.2.3.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Solid Waste Landfill would be performed using 

conventional equipment. Types of equipment to be used include track-type excavators, front end 

loaders, and dump trucks. Safe excavation slopes would be maintained in accordance with OSHA 

guidelines. 

During removal, material would be visually segregated based on size. Larger material (debris) would 

be transported to the debris staging area for size reduction and deposited in the Disposal Cell. The 

remaining contaminated material would be transported directly and deposited in the Disposal Cell. It 

is estimated that approximately 12,400 cu m (16,200 cu yd) of contaminated material would be 

excavated. As part of the excavation activities, groundwater monitoring wells at the Solid Waste 

Landfill would be plugged and abandoned as necessary. 

During excavation activities, the wetlands within the Solid Waste Landfill will be impacted; this 

impact is assessed in Appendix H,. As part of thi excavation activities, groundwater monitoring wells 

9 G D D ~  
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at the Solid Waste Landfill would be plugged and abandoned as necessary. The construction water 

from the excavation areas would be collected and pumped to an aboveground sedimentation tank 

before being pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that all contamination above PRLs has been removed, restoration of the site will 

begin. 

5.2.3.1.3 Treatment of Contaminated Material 

It is expected that large debris, including concrete, drums, pallets, steel, etc., will be encountered 

during excavation of the Solid Waste Landfill. Size reduction (shredding/crushing) of this debris 

would be required to facilitate handling and packaging. This size reduction would be performed using 

a heavy-duty crusher. It is estimated that approximately 4100 cu m (5300 cu yd) of debris would 

require size reduction. 

5.2.3.1.4 Transportation of Contaminated Material 

The contaminated material would be hauled from the Solid Waste Landfill to the storage area at the 

Disposal Cell in dump trucks. The trucks would be lined and covered to prevent the trucks from 

becoming contaminated and to prevent the spread of contamination during transportation. 

5.2.3.1.5 DisDosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast comer of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8). The Disposal Cell would be constructed in 

accordance with the applicable ARARs and DOE guidelines. The cell would be designed for a 

minimum life of 200 years, with an expected life of 1,000 years. Approximately 134,000 cu m 

(175,000 cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed in the Disposal 

Cell. An additional 62,000 cu m (81,000 cu yd) of soil from the subunits would be used for the 

Disposal Cell berm construction. The Disposal Cell would accept approximately 12,400 cu m 

(16,200 cu yd) of contaminated material from the Solid Waste Landfill. 
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Construction of the cell would include site preparation; installation of the liner system and leachate e 
collection system; disposal of the contaminated material; and capping. 

Site PreDaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.2.3.1.1, including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

DisDosal Cell Liner 

The liner system would be cons,tructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The liner construction would begin with subgrade preparation. The 

Disposal Cell site would be graded and compacted to at least 95-percent of the maximum standard 

Proctor density. The side walls of the cell would then be constructed using clean material from the 

site. The liner would be designed to minimize the potential release of contaminated leachate to the 

perched groundwater and the underlying Great Miami Aquifer. The liner would be 52,000 sq m 

(560,000 sq ft). 

The liner components, from bottom to top, (refer to typical liner detail in Appendix E) would include 

a primary liner of 1.5 m (60-in.) thick compacted clay-bentonite mix with a maximum permeability of 

1 x lo*' cm/sec, a barrier layer of 60-mil HDPE flexible membrane liner (FML), geotextile fabric to 

protect the FML during placement of the drainage layer, a drainage layer of 30 cm (12-in.) thick pea 

gravel with a minimum permeability of 1 x 10" cm/sec, six-in. diameter perforated HDPE piping in 

the drainage layer for the leachate collection, geotextile fabric over the drainage layer to prevent 

migration of fines from the overlaying contaminated material into the pea gravel, and a 30 cm (12-in.) 

thick cushion layer without any sharp objects. Contaminated material placed in this layer would be pre- 

screened and would be free of sharp objects or other characteristics that could jeopardize the integrity 

of the non-woven geotextile. No heavy equipment would be operated over the liner until the 30 cm (12- 

in.) cushion layer is placed. 

The leachate collection system would include approximately 915 m (3,000 linear ft) of 15 cm (six-in.) 

diameter perforated HDPE leachate collection piping in the drainage layer; two HDPE leachate. 

collection sumps outside the liner area; double wall (two-in. carrier pipe, four-in. c ntainment pipe) 
800057 . 4 *  
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HDPE leachate discharge pipe from the sump to the AWWT facility; and six HDPE cleanout 

manholes on the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted: During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

Capping Svstem 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The total area of the cap would be approximately 52,700 sq m (567,000 sq ft) and would 

include dike and composite cap. 

The composite cap would be constructed in six distinct layers to provide final closure of the Disposal 

Cell (refer to Appendix E for details). The bottom layer of the cap would be a contouring layer to 

provide foundation for the upper layers. Clean compacted fill material from an on-site source would 

be used in constructing the contouring layer. This layer would be 30 to 60 cm (12 to 24 in.) thick 

and would be rough graded to a minimum of four percent slope. A barrier layer would be placed 

above the contouring layer to impede downward movement of moisture from the drainage layer. The 

barrier layer would consist of 60 cm (24-in.) thick compacted clay-bentonite mix with maximum 

permeability of 1 x lo-' cm/sec and a bentonite geocomposite liner on top. A drainage layer 

consisting of 30 cm (12-in.) thick pea gravel would be placed above the barrier layer to intercept 

infiltrating precipitation. The gradation for pea gravel would be selected to provide a minimum 

permeability of 1 x lo-* cmhec. A geotextile fabric would be placed above and below the drainage 

layer to prevent migration of the materials in the different layers. A biotic layer of 90 m (36-in.) 

thick cobble stone would be placed above the drainage layer to serve as an intrusion barrier to 

burrowing animals. A 15 cm (six in.) filter layer of sand with a geotextile fabric above and below 

would be constructed above this biotic barrier. The upper layer of the cap would be comprised of a 53- 

cm (21-in.) thick vegetative root support zone of common soil, a 15 cm (six in.) layer of top soil, and 

grass cover. Fertilizing, seeding, and mulching for the grass cover would be performed in 

accordance with the approved Erosion and Sediment Control Plan to minimize surface erosion. The 

cap would be finish graded to a minimum slope of four percent. 
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Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell facility. 

5.2.3.1.6 Site Restoration 

After removal of the contaminated material from the Solid Waste Landfill, a post-removal survey of 

the.site would be performed to determine earthwork requirements for the finish grading. The site 

would be finish graded to blend with the surrounding topography (refer to Figure 5-4). Clean fill 

[approximately 11,900 cu m (15,600 cu yd)] for the finish grading would be borrowed from an off- 

site source. Finish graded areas would be vegetated to minimize erosion. The runoff contiol system 

for the finish graded areas would be designed for runoff from a 25-year, 24-hour storm event and 

checked for potential impact from a 100-year, 24-hour storm event. Runoff from the finish graded 

areas would be drained into the existing ditch west of the landfill. At the completion of the finish 

grading. a post-construction survey would be performed to document the as-built condition at the site. 

5.2.3.1.7 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of twenty pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-9). Each pair of monitoring wells would consist of a 1000-series 

[bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m (80 ft) deep]. 

Initially, groundwater level measurements would be taken. In addition, semiannual sampling and 

analysis would be performed to monitor the groundwater quality. If groundwater contamination 

would be discovered, corrective action would be taken. 

Access Restrictions 

Access restrictions would be implemented at the Disposal Cell and Solid Waste Landfill. A security 

fence, topped with barbed wire, would surround the area to discourage intruders. While access 

controls are in effect, access to the site would be confined to authorized personnel. Permanent 

0’ physical markers would be used to restrict access. 
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Deed restrictions in accordance with CERCLA 120(h) would be required at the Disposal Cell site and 

Solid Waste Landfill under this alternative to ensure achievement of RAOs. These restrictions would 

prevent the drilling of wells for water consumption and agricultural use as well as restrict future 

excavation activities. 

5.2.3.2 Detailed Analvsis 

5.2.3.2.1 

This alternative would be protective of b&h human health and the environment and would meet the 

remedial action objectives .Pathways that exist for the off-property resident farmer include: inhalation 

(soil and groundwater), ingestion (plants, livestock, and groundwater), and dermal contact 

(groundwater). Pathways that exist for the expanded trespasser include: inhalation (airborne 

particulates from soil), ingestion (soil), dermal contact (soil), and external radiation (soil). Following 

removal, the soil and debris with contaminant concentrations above the PRLs for the off-property 

farmer and expanded trespasser would be disposed at the on-site Disposal Cell. Therefore, this . 

alternative would consolidate the source of contamination and provide engineering and institutional 

controls to reduce the potential for exposure through these pathways. The cell would prevent direct 

exposure to the contaminants and would be designed for a life of 1,000 years. 

Overall Protection of Human Health and the Environment 

This alternative would not significantly reduce the toxicity, mobility, or volume of contaminated soil 

and debris through treatment. However, disposal in the engineered Disposal Cell would reduce the 

potential for migration of contaminants. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions (e.g., groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions) would be required to provide assurance that overall protection is 

maintained, since all the material with contaminant concentrations above the relevant PRLs would be  

disposed on site. 
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5.2.3.2.2 ComDliance with ARARs 
e 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 3 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Solid Waste Landfill. This material would be disposed at an on-site disposal facility. 

The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards found in Table B-1 of Appendix B. 

Action-Specific ARARs/TBCs 

Alternative 3 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Solid 

Waste Landfill includes both low-level radioactive wastehesidual radioactive material and solid waste, 

design and construction of the on-site disposal facility would meet the more stringent requirements for 

the disposal of low-level radioactive wastehesidual radioactive material. EPA states in 

40 CFR §192.02(a) that the disposal facility must be designed to be effective for a minimum of 200 

years. DOE Order 5820.2A sets performance objectives that a low-level radioactive waste disposal 

site must meet including protection of public health and safety, protection of the public and the 

environment from releases of radioactivity, and protection of groundwater resources. This disposal 

facility would also meet the less-stringent OEPA technical requirements for the disposal of solid 

waste. 
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Location-SDecific ARARs/TBCs 

Alternative 3 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Solid Waste Landfill would be performed under the relevant and appropriate Corrective Action 

Management Unit (CAMU) regulations (40 CFR $264.552). While the majority of wastes in 

Operable Unit 2 are not considered to be hazardous wastes, the substantive requirements of the 

CAMU rule are considered to be relevant and appropriate because it addresses situations sufficiently . 

similar to those encountered in the remediation of Operable Unit 2. Consolidation and/or treatment of 

Operable Unit 2 wastes and contaminated media would not be considered as new placement/disposal 

of wastes. Based on preliminary geotechnical investigation and ODAST modeling, the hydrogeologic 

conditions at the location of the on-site disposal facility would meet the conditions established by 

OEPA (Policy GD202.101) that would allow siting a solid waste disposal facility over a sole-source 

aquifer (see Section 2.2.3). 

There is a 0.1 ha (0.2 ac) area of wetlands located to the north of the Solid Waste Landfill that would 

be adversely impacted during the removal of contaminated material. Operable Unit 2 would comply 

with the substantive permitting requirements for impacts to wetlands under the Clean Water Act 

(33 CFR $8 323-330). Compensatory mitigation for wetlands impacted by Operable Unit 2 activities 

would be determined using 404(b)(l) [33 U.S.C. $1344(b)(l)] guidelines of the Clean Water Act in 

consultation with the COE, EPA, and OEPA. 

5.2.3.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated material located in the Solid Waste Landfill 

media associated with the route of exposure. After the RAOs 

remediated to their respective PRLs based on a 1 x 10" ILCR 

contains different COCs for different 

are achieved, all COCs will be 

or an HI of 0.20. The COCs and their 

respective PRLs and background concentrations are listed in Table 5-4. This alternative eliminates 

any potential exposure to contaminated surface soils. Groundwater is not impacted based on the RI. 

Therefore, long-term total residual risks are within acceptable limits. 

Background risk for the off-property farmer and expanded trespasser are 4.9 x lod and 5.1 x lod, 

respectively. The hazard index for the off-property farmer and the expanded trespasser are less than 

I .O for each receptor. 
000092.. . .  
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To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consist of the . 

stabilized lime sludge and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238, 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer within the 1000 year modeling period. The modeling results are provided in Appendix D.3. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. The Disposal Cell would contain all the contaminated soil and debris 

from the Solid Waste Landfill with COCs at concentrations above the PRLs. The Disposal Cell uses 

proven construction technologies and materials of construction. Similar disposal cells are currently 

being employed for the containment of hazardous wastes and low-level radioactive waste under both 

DOE and NRC programs, as well as for uranium tailings under the UMTRA and the Formerly 

Utilized Sites Remedial Action Program (FUSRAP). The Disposal Cell would be designed to 
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. procedures during construction would assure proper installation of the Disposal Cell capping and liner 

systems. With routine inspections and maintenance actions, it is unlikely that the Disposal Cell would 

need major modification or replacement. Groundwater monitoring would be used to identify 

contaminant seepage to determine the performance of the cell. Samples from the monitoring wells 

would be collected and analyzed semiannually. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 

guidance, (DOE Order 5480.1 1), these potential exposures would be kept to ALARA levels and 
. 

within regulatory limits. 

Long-Term Environmental Imuacts 

Soil and Geologv - The on-site Disposal Cell would cause a permanent 'loss of 5.3 ha (13.0 ac) of 

land along southeastern boundary of the FEMP site (Figure 5-8). Note that all Operable Unit 2 

subunit contaminated material exceeding PRLs including soil, debris, flyash, and lime sludge would 

be disposed of in this facility. Contaminated material generated from the Solid Waste Landfill would 

be approximately 12,400 cu m (16,200 cu yd). 

Geologic conditions are important in terms of site suitability for construction of the on-property 

disposal facility. Geological impacts would not be expected. The Disposal Cell would be designed 

for a minimum life of 200 years with an expected life of 1,000 years. 

Water Oualitv and Hvdroloev - The construction of a liner (Appendix E) in the waste facility would 

reduce the potential release of leachate to the perched groundwater and the underlying Great Miami 

Aquifer. A leachate collection system would also be installed. The liner (Appendix E) would be 

composed of six distinct layers, including a drainage layer. Periodic inspections and maintenance 

would be performed on the facility. 

In addition, monitoring wells would be installed around the perimeter of the Disposal Cell. Periodic 

inspection and maintenance activities would be performed on the facility to identlfy any damage as a 
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result of the erosive forces of heavy rains and wind,-biointrusion, or severe natural phenomena, (e.g., 

tornado). These activities would include routine inspection of the capping system to identify 

subsidence, erosion, or weathering: removal of dead vegetation that could threaten the integrity of the 

capping system; and repairs. Five-year CERCLA reviews would also be conducted at the Disposal 

Cell. 

Air Ouality - The placement of a composite cap (Appendix E) over the on-property Disposal Cell 

would prevent or eliminate any emissions and long-term impacts to air quality associated with the on- 

property disposal of contaminated material. The cap (Appendix E) would be constructed of six 

distinct layers to provide final closure of the disposal facility. 

Biotic Resources - An on-site Operable Unit 2 Disposal Cell would be effective in protecting the 

environment by reducing wildlife exposure to the waste material, reducing surface water infiltration, 

reducing leachate generation, and reducing further groundwater contamination. As a result of 

clearing and grubbing and the implementation of an on-property Disposal Cell for Operable Unit 2 

waste, an approximate loss of 7.3 ha (18.0 ac) of introduced grassland/leased pasture habitat would 

occur. The leased pasture/introduced grassland habitat that would be lost may be suitable habitat for 

running buffalo clover (Trifolium srobnifemm) , a federally endangered plant species. Biotic resource 

surveys would be conducted in the summer of 1994 for the species. 

Wetlands and Floodulains - The siting of the on-site Disposal Cell along the southeastern boundary of 

the FEMP site would not impact any wetlands. No impacts to the 100- and 500-year floodplains 

would be expected. However, direct physical impact to the drainage ditch wetlands on the northern 

edge of the Solid Waste Landfill would be expected as a result of remedial actions. Refer to Solid 

Waste Landfill Alternative No. 2 for more detail. A Floodplain/Wetlands Assessment is provided as 

Appendix H. 

Socioeconomic and Land Use - The area of the disposal facility for the Solid Waste Landfill, as -well 

as other Operable Unit 2 subunit wastes is estimated to commit less than 2 percent of the 425 ha- 

(1,050 ac-) FEMP site. However, the presence of the permanent disposal facility along the 

southeastern boundary of the FEMP site would result in limitations for future use of the site. In 

addition, aesthetic perceptions to a member of the public (Le., visitor, passerby) could be altered due 
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to the controls (e.g., fence, lights) required for the disposal facility. The facility would be visible 

from Willey Road and SR 126. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Solid Waste Landfill alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIFWA and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

5.2.3.2.4 

This alternative would not treat the contaminated soil and debris from the Solid Waste Landfill such 

that toxicity, mobility, or volume would be reduced. The shreddingkrushing of debris would 

facilitate its handling and disposal and reduce its bulk density, which would reduce its total volume 

slightly. The contaminated material would be consolidated in an engineered disposal cell, which 

would reduce mobility of the contaminants. Engineered and institutional controls would reduce the 

potential for exposure. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

An estimated 12,400 cu m (16,200 cu yd) of contaminated soil and debris is expected to be excavated 

from the Solid Waste Landfill and deposited in the Disposal Cell under this alternative. 

5.2.3.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer, and non- 

remedial worker were all within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term effectiveness for each alternative. 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Short term COC risks potentially experienced by the non-remediation worker, off-property 

farmer, and trespassing youth during implementation remedial activities are 4.2 x lo-', 1.6 x lod, and 

4.3 x 
emissions. Particulate emissions would be reduced by misting of the excavation area, haul roads, and 

staging areas during excavation and disposal. Vehicular traffk through the site could cause transport 

of contamination, but would be minimized through the use of equipment decontamination facilities 

respectively Excavation, transportation, and disposal would cause increased particulate 
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within close proximity of the excavation. During construction, the site would be delineated into 

specific work zones. Also, contaminant migration due to surface water transport would be controlled 

by utilizing collection trenches, berms, and silt fences around the perimeters of the restoration site. 

In addition, access controls would be implemented to ensure contamination is not transported off site 

by personnel and vehicles. 

Public sector truck injuries and fatalities are estimated at 1.1 x lo4 and 5.8 x lod, respectively. 

There would be minimal additional risks to the community since the contaminated soil and debris 

would be disposed on site. In addition, air monitoring equipment would be positioned around the 

perimeter of the excavation area to measure any emissions of airborne contaminants from the 

restoration site. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. 

Truck transportation injuries and fatalities for remedial workers with remedial activities are estimated 

at 1.1 x lod and 5.8 x 10d-respectively. Construction injuries and fatalities associated with this 

remedial action are estimated at 9.3 x lo-' and 1.4 x lo", respectively. 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 

reasonably achievable. Therefore, short-term risks for remedial workers would be acceptable. 

Short-Term Environmental Impacts 

Soil and Geology - Clearing and grubbing for the installation of erosion control measures, runoff 

control facilities, access roads, staging area, decontamination facility, on-site Disposal Cell, 
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construction support facilities, site utilities, and excavation in the Solid .Waste Landfill would disturb 

approximately 8.9 ha (22.1 ac) of the FEMP site. 

Water Oualitv Hvdrology - Erosion and sediment control measures and runoff control facilities would 

be installed at both the Solid Waste Landfill and Disposal Cell. The runoff would be collected for 

treatment. Refer to Solid Waste Landfill Alternative 2, Short-term Environmental Impacts, for more 

detail. 

Air Oualitv - Excavation and construction activities would be likely to create fugitive dust due to the 

disturbance of waste material and. the proliferation of airborne contaminants in construction dust. Dust 

suppressants (Le., water sprays) would be used during excavation activities. 

Biotic Resources - Waste excavation activities at the Solid Waste Landfill would cause similar short- 

term impacts as described in Solid Waste Landfill Alternative 2. However, approximately 7.3 ha 

(18.0 ac) of introduced grassland/leased pasture habitat would be lost as a result of constructing the on- 

site disposal cell. Small mammals, birds, and associated predators would be impacted by the loss of 

this habitat, as well as potential habitat for running buffalo clover (Solid Waste Landfill Alternative 2, 

Short-term Environmental Impacts). 

Wetlands and Floodplains - Refer to Solid Waste Landfill Alternative 2, Short-Term Environmental 

Impacts for more detail on expected wetland impacts. The remediation of the Solid Waste Landfill 

would impact the 100- and 500-year floodplains. A Floodplain/Wetlands Assessment is provided as 

Appendix H. 

Socioeconomic and Land Use - Short-term impacts to socioeconomics and land use would be minor 

with the implementation of Solid Waste Landfill Alternative 3. The present worth capital cost of 

implementing Solid Waste Landfill Alternative 3 is estimated at $6,768,800. The collective revenue 

for the CMSA would increase by 1.0 percent. The majority of the increase would occur during the 

performance of the alternative (the first 13 months). Minimal increase would occur during the 

remainder of the 30 years. Consequently, only minor economic impacts would be expected for the 

CMSA as a result of implementing 

. 000038 ~ .,.; ,: : .._ , _ _ .  - 

Solid Waste Landfill Alternative 3. 
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I -  April 29, 1994 ' Cultural Resources - All noncontrolled areas (not previously disturbed) associated with Operable 

Unit 2 Solid Waste Landfill alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

Duration of Remedial Activities 

The excavation and disposal of contaminated soil and debris at the on-site Disposal Cell would be 

completed and remedial action objectives met within 13 months. 

5.2.3.2.6 ImDlementabilitv , 

Technical Feasibility 

The technical feasibility of excavation, segregation, transportation, and on-site disposal of the 

contaminated soil and debris from the Solid Waste Landfill is straightforward and reliable. The 

excavation, construction of the Disposal Cell, and disposal of the waste in the cell can be easily 

implemented using standard construction equipment and techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 

The on-site disposal of contaminated soil and debris would be effective at remediating the Solid Waste 

Landfill and at meeting the remediation goals; therefore, no future remedial action would be 

anticipated for this alternative. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The leachate collection system and 

groundwater monitoring would be effective in monitoring the performance of the Operable Unit 2 

Disposal Cell. The removal of contaminated soil and debris and containment in an on-site Operable 

Unit 2 Disposal Cell would mitigate any potential pathway. 

Administrative Feasibility 

All excavation, construction, and disposal activities of contaminated soil and debris in this alternative 

would be conducted entirely on site. Substantive provisions of permits that would otherwise be 

required for these activities are considered ARARs. Compliance with ARARs is required of any 

selected remedial alternative. EPA and OEPA are the key agencies that will determine i f  1) the 

proposed/selected remedy adequately addresses identified ARARs; and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected f%&@BdJ achieve . ' ,  ' 
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compliance ARARs. The ROD would be used as an enforceable document to coordinate actions and 

responsibilities between the DOE, USEPA, and OEPA. By legal agreement (Le., consent 

agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Therefore, if this alternative adequately addresses all identified 

ARARs, then no known administrative barriers are anticipated. 

'2,) * , 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell, or excavation and disposal of the contaminated soil and debris. Laborers capable of operating 

crushing and shredding equipment and material handling equipment would be required. Also, 

personnel specialized in Health and Safety and personnel monitoring would be required. These 

personnel and others required for implementation of this alternative are readily available. 

PRESENT WORTH COSTS 

CAPITAL O&M NET 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of technologies is required. In general, standard construction 

practices would be used and a sufficient number of contractors possessing the required skills and 

experience are available to implement this alternative. Therefore, competitive bidding is possible. 

Year 1 Years Years 5-Year I 2-5 I 6-30 I Review /I 

5.2.3.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-5 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to plus 50 percent accuracy. 

$8,172,200 

TABLE 5-5 

$138,939 $117,510 $69,110 $5,924 

ALTERNATIVE 3 - SOLID WASTE LANDFILL 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

I ANNUAL O&M II 

Present worth cost is calculated based on a time period of 13 months for construction and 30 years 

for O&M after remediation. 
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1 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 2 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs -for engineering, 

A more detailed description of the capital costs, O&M costs, and assumptions used to 

3 

construction management, health and safety requirements, and contingencies associated with the 

alternative. 

4 

5 

determine costs is provided in Appendix F. 6 

7 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate, a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

reviews. 

5.2.3.2.8 State Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. a 
5.2.3.2.9 Communitv Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.2.4 Alternative 4: Consolidation/Containment 

This alternative is developed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. However, the PRLs for the expanded trespasser are 

more conservative in all cases and will therefore be used. 

Based on the increased health risks for the expanded trespasser for exposure to soil and sediment, the 

following COCs have been established for the Solid Waste Landfill: arsenic, beryllium, and 

radionuclides, including radium-228, thorium-228, and uranium-238. There are no COCs for 

exposure to surface water or groundwater. 

Figure 5-10 illustrates the block flow diagram for this alternative. 
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0 5.2.4.1 Descriution 

Under this alternative, contaminated material from the Solid Waste Landfill area would be capped. 

This alternative would be protective of the expanded trespasser and off property farmer by meeting 

the PRLs shown in Table 5-4. These PRLs are based on an ILCR of 1 x loa or an HI of 0.20. 

This alternative includes site preparation; removal, treatment, transportation, consolidation, and on- 

site containment of contaminated material; site restoration; and institutional actions. It is estimated 

that the completion of this alternative would require 15 months. 

5.2.4.1.1 Site PreDaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing an exclusion zone, installation of erosion and sediment control measures and runoff 

control facilities, clearing and grubbing, and installation of site utilities and construction support 

facilities. The following paragraphs describe each of these activities. 

PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

final as-built elevations of the area will be obtained. 
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Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at the Solid Waste Landfill site. The runoff 

control facilities would be designed to control runoff from a 10-year, 24-hour storm event and 

checked for the potential impact from a 25-year, 24-hour storm event. Runoff from the exclusion 

zone would be collected in a sump and pumped to a sedimentation tank (see description under 

Construction Support Facilities). Water from this tank would be conveyed to the AWWT facility in a 

double wall pipeline [approximately 490 m (1600 e)]. The double wall pipeline would consist of a two- 

in. HDPE carrier pipe and four-in. HDPE container pipe. Runoff from areas outside the exclusion 

zone would be diverted to the existing ditch west of the Solid Waste Landfill. Diversion of runoff 

would require construction of berms and/or an interceptor ditches outside the exclusion zone. 

Clearing and Grubbing 

Clearing and grubbing of vegetated areas in the Solid Waste Landfill area will facilitate construction 

activities that follow. It is estimated that approximately 1.3 ha (3.35 ac) will be cleared and grubbed 

in the Solid Waste Landfill area. Construction fencing and physical markers would be installed to 

identify the boundaries of the Solid Waste Landfill and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. 

Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, an 18,900 liter (5000 gallon) 

sedimentation tank, and decontamination facilities. The construction office area to support the 
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remediation would include two trailers, a laydown area for equipment and materials, construction 

parking, and temporary fencing. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

next to the staging area (refer to Figure 5-7): The decontamination facilities would include a trailer to 

store/remove/dispose PPE and decontamination areas for construction equipment and personnel '(for 

typical details of decontamination areas, refer to Appendix E). Wastewater and runoff from the 

decontamination areas would be collected in a sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

5.2.4.1.2 Removal of Contaminated Material 

Removal and consolidation of the contaminated material at the Solid Waste Landfill would be 

performed using conventional construction equipment. Types of equipment to be used include track- 

type excavators, front end loaders, dump trucks, and graders. Safe excavation slopes would be 

maintained in accordance with OSHA guidelines. 

To accommodate the cap, material adjacent to the railroad tracks along southern boundary of the Solid 

Waste Landfill site would be excavated [2.4 m (8 ft) wide and 3.0 m (10 ft) to 6.1 m (20 ft) deep] 

and spread over the Solid Waste Landfill site. A composite cap would then be constructed over the 

entire Solid Waste Landfill site. As part of the excavation activities, three groundwater monitoring 

wells within the Solid Waste Landfill would be plugged and abandoned. The construction water from 

the excavation and consolidation areas would be collected and pumped to an aboveground 

sedimentation tank before being pumped to the AWWT facility for further treatment. 

5.2.4.1.3 Site Restoration 

After removal of the material along the railroad tracks, a post-removal/disposal survey of the site 

would be performed to determine earthwork requirements for the grading at the landfill site. 

Excavated areas would be graded to blend with the surrounding topography (refer to Figure 5-1 1 

and 5-12) and to accommodate the cap. As part of the grading of the Solid Waste Landfill site, the 

existing drainage ditch would be filled and relocated immediately north of the capped area. Clean fill 
for grading would be borrowed from an on-site or off-site source, as determined during remedial 

design. 9 
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The runoff control system for the Solid Waste Landfill area would be designed for runoff from a 

25-year, 24-hour storm event and checked for potential impact from a 100-year, 24-hour storm event. 

Runoff from the finish graded areas would be drained into the existing drainage ditches. 

5.2.4.1.4 ComDosite CapDinc Svstem 

A composite cap for the Solid Waste Landfill area would be constructed after the completion of initial 

grading. The approximate area of the cap would be 6600 sq m (70,560 sq ft). . 

The cap would be constructed in five distinct layers to provide final closure of the Solid Waste 

Landfill site (refer to Appendix E for details). The bottom layer of the cap would be a contouring 

layer to provide foundation for the upper layers. Clean compacted fill material would be used in 

constructing the contouring layer. This layer would be 30 to 60 cm (12 to 24 in.) thick and would be 

rough graded to a minimum of five percent slope. A barrier layer would be placed above the 

contouring layer to impede downward movement of moisture from the drainage layer. The barrier 

layer would consist of a 60-cm (24-in.) thick compacted clay layer with maximum permeability of 

1 x lo-’ cm/sec and a bentonite geocomposite liner on top. A drainage layer consisting of 30-cm 

(12-in.) thick pea gravel would be placed above the barrier layer to intercept infiltrating precipitation. 

The gradation for pea gravel would be selected to provide a minimum permeability of 

1 x 

migration of the materials in the different layers. A biotic layer of 91cm (36-in.) thick cobble stone 

would be placed above the drainage layer to serve as an intrusion barrier to burrowing animals. A 

15-cm (six-in.) thick sand filter layer with a geotextile fabric above and below would be constructed 

on top of the biotic barrier. The upper layer of the cap would be comprised of an 53-cm (21-in.) 

thick vegetative root support zone of common soil, a 15cm (six-in.) layer of top soil, and grass 

cover. Fertilizing, seeding, and mulching for the grass cover would be performed in accordance with 

the approved Erosion and Sediment Control Plan to minimize surface erosion. The cap would be 

finish graded to a minimum slope of five percent. 

cm/sec. A geotextile fabric would be placed above and below the drainage layer to prevent 

Various activities would be performed at the Solid Waste Landfill cap to maintain the integrity and 

effectiveness of the capping system. These activities would include routine inspection of the capping 

system to identlfy subsidence, erosion, or weathering; removal of dead vegetation that would 

the integrity of the capping system; and repairs. Five-year CERCLA reviews would also be 

conducted at the Solid Waste Landfill cap facility. 
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5.2.4.1.5 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of eight pairs of monitoring wells around the Solid 

Waste Landfill (refer to Figure 5-1 1). Each pair of monitoring wells would consist of a 1000-series 

bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [intersect the phreatic surface in the Great Miami Aquifer, approximately 25 m (80 ft) deep]. 

Initially, groundwater level measurements would be taken. In addition, semi-annual sampling and 

analysis would be performed to monitor the groundwater quality. If groundwater contamination 

would be discovered, corrective action would be taken. It is anticipated that groundwater monitoring 

would be performed for 30 years. 

Access Restrictions 

Access restrictions would be implemented at the Solid Waste Landfill. A security fence topped with 

barbed wire would surround the area to discourage intruders. While access controls are in effect, 

access to the site would be confined to authorized personnel. Permanent physical markers would be 

used to restrict access. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Solid Waste Landfill 

under this alternative to ensure achievement of RAOs. These restrictions would prevent the drilling 

of wells for water consumption and agricultural use as well as restrict future excavation activities. 

5.2.4.2 Detailed Analvsis 

5.2.4.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include: inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include: inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). In this alternative, the material from the Solid 

Waste Landfill with contaminant concentrations above the PRLs for the off-property farmer and 

Bf&@Jj.l!@ .’ . 
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expanded trespasser would be consolidated and capped in place. Therefore, this alternative would 

consolidate the source and provide engineering and institutional controls to reduce the potential for 

exposure through these pathways. The capping system would prevent direct exposure to the 

contaminants and would be designed for a life of 1,000 years. This alternative would not significantly 

reduce the toxicity, mobility, or volume of contaminated material through treatment. However, the 

cap would reduce the potential for migration of contaminants. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions (e.g., groundwater monitoring at the Solid Waste Landfill, 

access restrictions, and deed restrictions) would be employed to provide assurance that overall 

protection is maintained, since all the material with contaminant concentrations above the relevant 

PRLs would be disposed on site. 

5.2.4.2.2 Compliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARsITBCs is presented in Appendix B. 

Chemical-Suecific ARARs/TBCs 

Alternative 4 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the consolidation and containment of the 

Solid Waste Landfill materials. 

The prescribed engineering controls for the in-situ containment system were established for the 

protection of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air 

emission standards, and radon protection standards identified in Table B-1 of Appendix B would be 

met. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards found in Table B-1 of Appendix B. 
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Action-SDecific ARARs/TBCs 

Alternative 4 would meet the.principa1 action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables' B-2, B-3, and B 4  of Appendix B. Because the Solid 

Waste Landfill includes both low-level radioactive waste/residuai radioactive material, and solid 

waste, design and construction of the in-site cap would meet the more stringent requirements for the 

disposal of low-level radioactive wastelresidual radioactive material. EPA states in 40 CFR 

$192.02(a) that the disposal facility must be designed to be effective for a minimum of 200 years. 

DOE Order 5820.2A sets performance objectives that a low-level radioactive waste disposal site must 

meet including protection of public health and safety, protection of the public and the environment 

from releases of radioactivity, and protection of groundwater resources. This disposal facility would 

also meet the less stringent OEPA technical requirements for the disposal of solid waste. 

Location-Soecific ARARs/TBCs 

Alternative 4 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. CERCLA guidance allows 

consolidation and capping within the area of contamination to be performed without considering the 

action as disposal or placement of waste. Therefore, this alternative would not invoke the OEPA 

siting criteria for solid waste disposal facilities. The OEPA criteria include the restriction on siting 

disposal facilities over a sole-source aquifer. 

There is a 0.1 ha (0.2 ac) area of wetlands located to the north of the Solid Waste Landfill that would 

be adversely impacted during the removal of contaminated material. Operable Unit 2 would comply 

with the substantive permitting requirements for impacts to wetlands under the Clean Water Act (33 

CFR $9 323-330). Compensatory mitigation for wetlands impacted by Operable Unit 2 activities 

would be determined using 404(b)(l) [33 U.S.C. $1344(b)(l)] guidelines of the Clean Water Act in 

consultation with the COE, EPA, and OEPA. 

5.2.4.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated material located in the Solid Waste Landfill contains different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all COCs will be 

remediated to their respective P E U  based on an ILCR of 1 x 10" or a HI of 0.20. The COCs and 

their respective PRLs and background concentrations are listed in Table 5 4 .  This alternative 
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April 29, 1994 0 eliminates any potential exposure to contaminated surface soils. Groundwater is not impacted, based 

on the RI. Therefore, long-term residual risks are within acceptable limits. 

Background risk for the off-property farmer and expanded trespasser are 4.9 x lo4 and 5.1 x 

respectively. The hazard index for the off-property farmer and the expanded trespasser are less than 

1 . 0 for each receptor. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained on site. The 

capping system would contain the contaminated material from the Solid Waste Landfill with COCs at 

concentrations above the PRLs. The capping system uses proven construction technologies and 

materials of construction. The capping system would be designed to minimize the need for long-term 

management. 

Despite design considerations, some long-term operation and maintenance would be required on the 

capping system to maintain proper soil and vegetation cover and to maintain other structural 

components of the cap. Uncertainties associated with long-term maintenance include below surface 

damage to the cap and improper construction. Appropriate quality assurance and controls procedures 

during construction would assure proper installation of the capping system. With routine inspections 

and maintenance actions, it is unlikely that the capping system would need major modification or 

replacement. 

a 

Groundwater monitoring would be used to identify contaminant seepage to determine the performance 

of the capping system. Samples from the monitoring wells would be collected and analyzed 

semiannually. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the capping system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification,, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 

guidance (DOE Order 5480.1 l), these potential exposures would be kept to ALAEL4 levels and within 

regulatory limits. 
. . '. . .  
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Long-Term Environmental Impacts 

Soil and Geologv - The implementation of a cap over the Solid Waste Landfill would disrupt 0.7 ha 

(1.6 ac) of land. Any areas disturbed as a result of Solid Waste Landfill Alternative 4 would be 

regraded and revegetated to prevent the potential for erosion (Solid Waste Alternative 2, Long-Term 

Environmental Impacts). 

Water Oualitv and Hvdrology - Long-term impacts would not be expected to occur. Periodic 

inspections and maintenance would be performed on the capped area. In addition, groundwater 

monitoring wells would be installed around the Solid Waste Landfill. Semiannually sampling and 

analysis, would be performed. If groundwater contamination is discovered, corrective action would be 

taken. 

Air Ouality - Air quality impacts from containment of the contaminated material would not be 

expected to occur as a result of the placement of a cap (Appendix E) over waste in the Solid Waste 

Landfill (Solid Waste Landfill Alternative 2, Long-Term Environmental Impacts). 

Biotic Resource - The implementation of a cap at the Solid Waste Landfill would result in the loss of 

0.7 ha (1.6 ac) of managed field habitat (Solid Waste Landfill Alternative 2, Long-Term 

Environmental Impacts). 

Wetlands and FloodDlains - The placement of a cap over the Solid Waste Landfill would not impact 

the floodplain; however, impacts would be expected to occur for the drainage ditch wetlands on the 

northern boundary of the landfill (Solid Waste Landfill Alternative 2, Short-Term Environmental 

Impacts). A FloodplainWetlands Assessment is provided as Appendix H. 

Socioeconomic and Land Use - Future uses of the site would be limited as a result of the placement 

of a cap over the Solid Waste Landfill. 

Cultural Resources - All noncontrolled areas (not previously disturbed) associated with an Operable 

Unit 2 Solid Waste Landfill alternative would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 
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This alternative would not treat the contaminated material from the Solid Waste Landfill such that 

toxicity, mobility, or volume would be reduced. The contaminated material would be consolidated 

and capped, which would reduce the potential for contaminant migration. Engineered and 

institutional controls would reduce the potential for exposure. In addition, an estimated 18 cu m 

(23 cu yd) of contaminated material along the railroad tracks will be excavated and consolidated under 

the capping system under this alternative. 

Reduction of Toxicity. Mobilitv. or Volume Through Treatment 

5.2.4.2.5 S hort-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer, and non- 

remedial worker were all within that expected under naturally occurring background conditions due to 

the presence of arsenic and beryllium. Construction and transportation risks did not appear to differ 

significantly among alternatives. Appendix C contains an evaluation of short-term risks for each 

alternative. 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Short-term COC risks potentially experienced by the non-remediation worker, off-property 

farmer, and trespassing youth during implementation remedial activities are 2.6 x lo-', 9.8 x and 

2.6 x 

emissions. Particulate emissions would be reduced by misting of the excavation area, haul roads, and 

disposal area during construction. A small increase in truck traffic cannot be avoided, but assurances 

as to driver qualifications, placarding of the disposal containers, and notification of the appropriate 

agencies of haul routes would be initiated. Vehicular traffic through the site could cause transport of 

contamination, but would be minimized through the use of equipment decontamination facilities within 

close proximity of the excavation. Public sector truck injuries and fatalities are estimated at 

4.5 x loe5 and 2.3 x 

0 
respectively. Excavation, transportation, and disposal would cause increased particulate 

respectively. 

During construction, the site would' be delineated into specific work zones. Also, contaminant 

migration due to surface water transport would be controlled by utilizing collection trenches, berms, 

and silt fences around the perimeters of the excavation and disposal sites. In addition, access controls 

would be implemented to ensure contamination is not transported off site by personnel and vehicles. 
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There would be minimal additional risks to the community since the contaminated material would be 

disposed on site. In addition, air monitoring equipment would be positioned around the perimeter 

the excavation area to measure any emissions of airborne contaminants. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

Of 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. 

Truck transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 4.5 x and 2.3 x respectively. Construction injuries and fatalities associated 

with this remedial action are estimated at 1.4 and 2.1 x respectively. 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 

reasonably achievable. Therefore, short-term risks for remedial workers would be acceptable. 

Short-Term Environmental ImDacts 

Soil and Geologv - Excavation and consolidation activities in the Solid Waste Landfill would disrupt 

approximately 0.7 ha (1.8 ac) of land. Support facilities associated with the remedial action would 

disturb an additional 0.7 ha (1.8 ac). Erosion control measures (e.g., silt fences, straw bales) would 

be implemented during remedial activities. 

Water Oualitv and Hvdroloq - A treatment system would be installed to collect contaminated surface 

and construction water generated during construction activities. The water- would be pumped to the 

AWWT for treatment. Short-term impacts to water quality and hydrology at the FEMP site would 

not be expected. Refer to Solid Waste Landfill Alternative 2, Short-Term Environmental Impacts. 
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Air Ouality - Personnel and environmental air monitoring would be implemented to ensure that on-site 

workers and ecological receptors are not exposed to airborne emissions and also that these emissions 

do not migrate off site. If exposure or off-site migration of emissions are detected, work would be 

stopped until proper response actions are implemented. Water spraying during excavation and 

consolidation at activities would be performed to prevent any such occurrences. Refer to Solid Waste 

Landfill Alternative 2, Short-Term Environmental Impacts, for more detail. 

Biotic Resources - Approximately 1.3 ha (3.4 ac) of managed field habitat would be disturbed during 

excavation and containment activities. Short-term impacts to managed field habitat could also occur 

due to fugitive dust and noise during consolidation activities. Engineering controls would be 

implemented (Solid Waste Landfill, Alternative 2). 

.- - .- - 
Wetlands and FloodDlains - Remedial activities would impact the 0.1 ha (0.2 ac) wetlands area on the 

northern edge of the Solid Waste Landfill. Best Management practices would be implemented to 

minimize any impacts. However, filling of the wetland would most likely occur. Refer to Solid 

Waste Landfill 2, Short-Term Environmental Impacts for more information on the wetlands impacts. 

Impacts to the floodplains as a result of remedial activities would not occur. A FloodplainlWetlands 

Assessment is provided in Appendix H. 

0 
Socioeconomic and Land Use - The present worth capital cost for implementing Solid Waste Landfill 

Alternative 4 is estimated at $4,982,700 which would increase the collective revenue of the CMSA by 

1.0 percent over a period of 30 years, the majority of increase occurring during the performance of 

the alternative (Le., 15 months). Consequently, minor impacts would be expected. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Solid Waste Landfill alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

Duration of Remedial Activities 

The excavation, consolidation, and capping of contaminated material from the Solid Waste Landfill 

would be completed and remedial action objectives met within 15 months. 
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5.2.4.2.6 Implementability 

Technical Feasibility 

The technical feasibility of excavation, consolidation, and capping of the contaminated material from 

the Solid Waste Landfill is straightfornard and reliable. The excavation, disposal, and construction 

of the capping system can be easily implemented using standard construction equipment and 

techniques. No significant difficulties or uncertainties would be associated with this alternative, and 

no schedule delays would be anticipated due to technical problems. 

The on-site consolidation and capping of contaminated material would be effective at remediating the 

Solid Waste Landfill and at meeting the remediation goals; therefore, no future remedial action would 

be anticipated for this alternative. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The groundwater monitoring would be 

effective in monitoring the performance of this alternative. The containment of contaminated material 

would mitigate any potential pathway. 

Administrative Feasibility 

All excavation, consolidation, and capping of contaminated material in this alternative would be 

conducted entirely on site. Substantive provisions of permits that would otherwise be required for 

these activities are considered ARARs. Compliance with ARARs is required of any selected remedial 

alternative. EPA and OEPA are the key agencies that will determine i f  1) the proposed/selected 

remedy adequately addresses identified ARARs and 2) the remedial design is consistent with the basis 

for concluding (in the ROD) that the selected remedy will achieve compliance ARARs. The ROD 
would be used as an enforceable document to coordinate actions and responsibilities between the 

DOE, USEPA, and OEPA. By legal agreement (i.e., consent agreements), EPA reviews and 

approves the FS and ultimately the remedial design. OEPA actively participates in the review 

process. Accordingly, if this alternative adequately addresses the identified ARARs, then no known 

administrative barriers would exist to prohibit the remedial action. 

Availability of Services and Materials 

. Personnel with highly specialized skills would not be required for the construction of the capping 

system and disposal of the contaminated material. Laborers capable of operating material handling 

equipment would be required. Personnel specialized in Health and Safety and personnel monitoring 
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0 would be required. These personnel and others required for implementation of this alternative are 

readily available. 

PRESENT WORTH COSTS 

CAPITAL O&M NET 

$4,982,700 $2,159,600 $7,141,700 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of technologies would be required. In general, standard 

construction practices would be used and a sufficient number of contractors possessing the required 

skills and experience are available to implement this alternative. Therefore, competitive bidding is 

possible. 

ANNUAL O&M 

Year 1 Years Years 6-30 5-Year 
2-5 Review 

$7,141,700 $189,937 $189,937 $24,400 

5.2.4.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-6 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to plus 50 percent accuracy. 

TABLE 5-6 

ALTERNATIVE 4 - SOLID WASTE LANDFILL 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on a time period of 15 months for construction and 30 years 

for O&M after remediation. 

CaDital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs, O&M costs, and assumptions used to 

determine costs is provided in Appendix F. 
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O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration*of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

reviews. 

I 

5.2.4.2.8 St&e 'AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.2.4.2.9 Community AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment. period. 

5.3 LIME SLUDGE PONDS 

Five alternatives were developed for the Lime Sludge Ponds. These alternatives, with the exception 

of Alternative 1 (no action), evaluate remediation strategies which are protective of human health and 

the environment. Based on the future land use, PRLs were developed that provide protectiveness at a 

1 x 

COCs based on a future land use scenario with private ownership for the on-property resident farmer. 

This alternative considers the subunit to be essentially "free released" for unrestricted use of the soil 

and groundwater by the on-property resident farmer. Alternative 2 is also protective of the off- 

property farmer and expanded trespasser. Alternatives 3,4, and 5 evaluate PRLs developed for COCs 

based on a future land use scenario with federal ownership for the expanded trespasser and off- 

property resident farmer. These alternatives consider federal ownership with long-term institutional 

controls (physical barriers, security, deed restrictions) which are used to minimize exposure to the soil 

and groundwater from the subunit. Alternatives 3,4, and 5 are not protective, at an equivalent human 

health based risk level, for the on-property resident farmer considered in Alternative 2. 

ILCR and an HI of 0.20 for each COC. Alternative 2 evaluated the PRLs developed for 

Volumes for remediation were established consistent with the PRLs for all COCs based on the 

particular future land use scenario and associated receptor. Therefore, because the on-property 

farmer PRLs are the most stringent, the volumes requiring remediation will'be the largest. In 
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addition to the volumes based on human health based PRLs, the material at the subunit was also 

evaluated against ARAR established remediation levels. 

In Alternatives 2 through 5, the Operable Unit 5 AWWT facility would be used to treat construction 

water from the Lime Sludge Pond remediation activities. The AWWT facility is designed to treat all 

process wastewater streams, storm water, and groundwater generated at the FEMP that require 

treatment. The AWWT facility, which is currently being constructed, will treat both current and 

future planned wastewater streams, including wastewater generated by the operable units during 

remediation. The AWWT facility was designed as two parallel treatment trains: 1) Phase I at 

700 gpm (1 .O mgd) will treat the storm water collected in the existing Storm Water Retention Basin 

and will treat the South Plume groundwater during day periods when no storm water is available for 

treatment; and 2) Phase I1 at 400 gpm (0.5 mgd) will treat existing "process" wastewater and future 

remediation wastewater. Wastewater from the remediation of Operable Unit 2's subunits would be 

coordinated with the other remedial wastewater streams in AWWT Phase I1 to assure treatment 

capacity is available. 

The AWWT facility will use different treatment technologies and processes to ensure that treatment of 

the wastewater and groundwater is effective for removing the contaminants. The treatment 

technologies used by the AWWT facility include flocculation/clarification, filtration, carbon 

absorption, and ion exchange to remove heavy metals, organics, and uranium. The FEMP NPDES 

permit will be modified to include the AWWT facility. 

The following sections provide a detailed description and analysis of each alternative for the Lime 

Sludge Ponds. 

5.3.1 

The no-action alternative is retained throughout the FS process as required by the NCP (40 CFR 

300.430 [e][6]). This alternative provides a comparative baseline against which other alternatives can 

be evaluated. 

Alternative 1 : No Action 

5.3.1.1 DescriDtion 

Under this alternative, no remedial action would be taken. In the no-action alternative, the 

contaminated material would be left in-place "as is," without the implementation of any containment, 0 
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. .  
' : .  . I ':' removal, treatment, or other mitigating actions. This alternative would not reduce the toxicity, 

mobility, or the volume of contamination in the Lime Sludge Ponds. In addition, this alternative 

would not provide monitoring of soil or groundwater and would not provide for institutional controls, 

such as access controls or deed restrictions, to reduce the potential for exposure. 

5.3.1.2 Detailed Analvsis 

The current land use scenario evaluates the following receptors and associated exposure pathways 

under federal ownership: 

Receutor Route of Exuosure 

Ingestion, dermal contact, and external radiation 
from the soil. 
Inhalation of particulates in the air. 
Ingestion and dermal contact with surface water. 
Ingestion and dermal contact with sediments. 

Trespassing Youth 

Off-Property Farmer Inhalation of particulates in the air. 
Ingestion of farm products, such as homegrown 
produce, beef and milk. 

Groundskeeper Inhalation of particulates in the air. 
Ingestion, dermal contact, and external radiation 
from the soil. 

User of Milk/Meat Products Ingestion of beef and milk. 

5.3.1.2.1 

This alternative does not meet the remedial action objectives of the site. The overall protection of 

human health and the environment for the no-action alternative provides no additional protection 

beyond current conditions and therefore the risk associated with this alternative is the same as the risk 

associated with the existing site conditions. 

Overall Protection of Human Health and the Environment 

The total risk for a trespassing youth exposed to all COCs in soil at the Lime Sludge Ponds is 

2.8 x 

Total carcinogenic risk for the groundskeeper was 4.7 x 

primarily due to dermal contact with beryllium (1.6 x lo5) and Aroclor-1254 (4.4 x lo"). 

due to external radiation from 
((Jg-jg)&:.% 
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April 29, 1994 0 thorium-228 and dermal contact with beryllium in soil. Additionally, the user of meat and milk i 

products from livestock grazing on-property has a total risk of 5.5 x lo4 due to an estimated uptake 

of benzo(a)pyrene and Aroclor-1254 in milk. None of these receptors were exposed to COCs with an 

2 

3 

unacceptable HI. All other media and scenarios had an acceptable ILCR and HI. 

5.3.1.1.2 Compliance with ARARs 

CERCLA Section 121 cleanup standards, including compliance with ARARs, apply only to remedial 

actions that EPA determines should be taken under the authority of CERCLA Sections 104 and 106. 

A "no action" decision can only be made when no remedial action is necessary to reduce, control, or 

mitigate exposure because the site is already protective of human health and the environment. If the 

alternative meets the protectiveness threshold criteria, then compliance with ARARs is not pertinent to 

the selection of the no action alternative. 
. ... . . - 

5.3.1 .2.3 

Magnitude of Residual Risks 

To determine the long-term risks at the Lime Sludge Ponds under the no-action alternative an 

evaluation of two future land use scenarios was performed. These scenarios include future land use 

under private ownership and under federal ownership. 

Long-Term Effectiveness and Permanence 

0 
For the private land use scenario, the total carcinogenic risk to the on-property resident farmer is 

1.9 x 10" and the total non-carcinogenic hazard is 0.26. The carcinogenic risk exceeds the maximum 

ILCR of 1 x 10". Therefore, under this scenario, no action is not acceptable. 

For the federal land use scenario, the total carcinogenic risk to the expanded trespasser is 9.8 x 

and the total non-carcinogenic hazard is 0.63. 

Lone-Term Environmental Impacts 

Lime Sludge Ponds Alternative 1 would not be protective of human health and the environment in the 
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which would continue to migrate to the underlying soil and groundwater. Over time, natural 30 

processes ,such as rainfall infiltration, erosion, and burrowing animals could lead to uncontrolled, 

widespread release of contaminkt into the environment. This would potentially impact soil, surface 
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5.3.1.2.4 

This alternative does not employ any treatment technologies and therefore does not provide a 

reduction of toxicity, mobility, or volume. 

Reduction of Toxicitv. Mobilitv. or Volume 

5.3.1.2.5 Short-Term Effectiveness 

This evaluation criteria addresses the effectiveness of the alternative during the construction and 

implementation of the remedial action. Under the no-action alternative, no remedial action would be 

taken; therefore, there would be no change in short-term risks or impacts on the environment. 

5.3.1.2.6 ImDlementabilitv 

No implementation is required for this alternative. 

5.3.1.2.7 Cost 
There would be no capital costs nor operating and maintenance costs associated with this no action 

alternative. 

5.3.1.2.8 State Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.3.1.2.9 Communitv Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.3.2 Alternative 2: Off-Site DisDosal 

This alternative is developed to meet the PRLs for the future, on-property resident farmer., Since the 

alternative assumes private ownership and occupancy by a resident f*mer, material with COCs above 

the PRLs for the on-property resident farmer must be removed from the site. 

Based on the increased health risks for the on-property resident farmer for exposure to soil, the 

following COCs have been established for the Lime Sludge Ponds: Aroclor-1254, arsenic, beryllium, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluroanthene, chromium, dibenzo(a,h)anthracene, 
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0 indeno( 1,2,3 ,-cd)pyrene, and radionuclides, including cesium-1 37, neptunium-237, radium-226 

and 228, thorium-228 and 230, uranium-234, uranium-239236, and uranium-238. There are no 

1.04E + 00 
1.42E-01 

COCs for exposure to the groundwater 

A block flow diagram of this alternative is shown in Figure 5-13. 

5.3.2.1 Descriution 

Under this alternative, material from the Lime Sludge Ponds area with contaminant concentrations 

above the PRLs for the on-property resident farmer would be excavated, staged, tested for moisture 

content, dried as necessary to meet NTS acceptance criteria, packaged, and transported to the NTS 

for disposal. The PRLs for the on-property farmer are shown in Table 5-7 and are based on a 

1 x ILCR or an HI of 0.20. 

TABLE 5-7 

LIME SLUDGE PONDS 
CONTAMINANTS OF CONCERN/ON-PROPERTY RESIDENT FARMER 

Soil Cesium-137 

Thorium-228 
Thorium-230 

I Uranium-234 
1 Uranium-235/236 

1 x 10" PRL Background 
Concentration Concentration (pCi/g or 

(pCi/g or mg/kg) mg/kg) 
8.6 1 E-0 1 
5.28E-02 0.0 

2.43E+00 1.47E+00 

8.49E-0 1 

1 .34E + 00 
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April29. 1994 0 This alternative includes site preparation; removal, treatment, transportation, and disposal of 

contaminated material and site restoration. It is estimated that the completion of this alternative 

would require 17 months. 

5.3.2.1.1 Site Preuaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing an exclusion zone, installation of erosion and sediment control measures and runoff 

control facilities, clearing and grubbing, and installation of site utilities and construction support 

facilities. The following paragraphs describe each of these activities. 

Preuaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Survevinq 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, 

final as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed. The runoff control facilities would be 0 
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designed to control runoff from a 10-year, 24-hour storm event and checked for the potential impact 

from a 25-year, 24-hour storm event. Runoff from the exclusion zone (excavation, staging and 

decontamination areas) would be collected in a dewatering trench which would drain to a central 

collection point for pumping to the sedimentation tank (see description under Construction Support 

Facilities). Water from this tank would be conveyed to the AWWT facility in a double wall pipeline 

approximately 366 m (1200 ft) long. The double wall pipeline would consist of a two-in. HDPE 

carrier pipe and four-in. HDPE container pipe. Runoff from areas outside the exclusion zone would 

be diverted to the existing ditch east of the Lime Sludge Ponds. Diversion of runoff would require 

construction of berms and/or an interceptor ditch outside the exclusion zone. . 

Clearing and Grubbing 

Clearing and grubbing of vegetated areas around the Lime Sludge Ponds will facilitate the 

construction activities that follow. It is estimated that approximately 1.6 ha (4 ac) will be cleared and 

grubbed. Construction fencing and physical markers would be installed to identify the boundaries of 

the Lime Sludge Ponds and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply and access roads. A power line would be installed from the on- 

site power source to the construction power center. From there, power would be distributed to the 

construction facility, staging area, site lighting, potable water supply, and portable sanitary facility. 

Approximately 610 m (2,000 ft) of gravel roadway (see Appendix E for typical section) would be 

constructed from the Lime Sludge Ponds site to the Railroad Loading Facility. ’ 

Construction Su~por t  Facilities 

Construction support facilities would include an office area, a staging area, a sedimentation tank, a 

railroad loading facility, and decontamination facilities. The construction office area to support the 

remediation would include two trailers, a laydown area for equipment and materials, construction 

parking, and temporary fencing. 

The staging area for temporary storage, drying, and loading of contaminated material would be 

provided outside the Lime Sludge Ponds area (refer to Figure 5-14 for location). After grading of this 

area, a 50-m (160 ft) square concrete slab with curb would be constructed. A 49,250 liter 
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(13,000 gallon) sedimentation tank would be installed on the staging area pad. Runoff from the 

staging area would be collected in a concrete sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

The railroad loading facility would be provided west of the AWWT facility on the west side of the 

railroad siding just west of the former Production Area (see Figure 5-3). Approximately 180 m 

(600 ft) of track would be added next to the existing siding to ensure that at least 90 m (300 ft) of 

track would be directly accessible from the loading area to allow three rail cars to be loaded without 

being moved. Following grading, the loading area [approximately 50 m (160 ft) square] would be 

covered with gravel to provide a stable base for movement of heavy construction equipment. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

next to the staging area (refer to Figure 5-14). The decontamination facilities would include a trailer 

to store/remove/dispose PPE and decontamination facilities for construction equipment and personnel 

(for typical details of decontamination facilities, refer to Appendix E). Wastewater and runoff from 

the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

5.3.2.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Lime Sludge Ponds would be performed using 

conventional construction equipment. It is estimated that approximately 27,200 cu m (35,500 cu yd) 

of contaminated material would be excavated. Types of equipment to be used include track-type 

excavators, front end loaders, and dump trucks. 

Initially, free-standing water in the North Lime Sludge Pond would be removed by forming trenches 

to a sump and pumping to the sedimentation tank. During removal, the contaminated material from 

the North and South Lime Sludge Ponds would be staged, tested for moisture content, dried as 

necessary to meet NTS acceptance criteria, packaged, and transported to the NTS for disposal. As 

part of the excavation activities, groundwater monitoring wells at the Lime Sludge Ponds would be 

plugged and abandoned as necessary. The construction water from the excavation areas would be 

collected and pumped to an aboveground sedimentation tank before being pumped to the AWWT 0 facility for further treatment. 
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After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that all contamination above PRLs has been removed, restoration of the site will 

begin. 

5.3.2.1.3 Treatment of Contaminated Material 

Drying of the excavated material from the Lime Sludge Ponds would be performed to reduce the 

moisture content of the material to meet NTS acceptance criteria, as described in Section 5.3.2.1.5. 

Drying of the contaminated material would be performed using an indirect heat rotary tube drier 

located at the staging area. It is estimated that approximately 5400 cu m (7100 cu yd) of 

contaminated material would require drying. 

5.3.2.1.4 TransDortation of Contaminated Material 

The contaminated material would be transported by rail to the NTS near Las Vegas, Nevada. The 

material would be hauled from the Lime Sludge Ponds in dump trucks to the staging area. The trucks 

would be lined and covered to prevent the trucks from becoming contaminated and to prevent the 

spread of contamination during transportation. At the staging area the contaminated material would 

be dried as necessary and placed on a conveyor system that would discharge to a hopper. The hopper 

would screen out the large debris and material and feed the containers for packaging and shipping. 

Before packaging, the moisture content of the contaminated material would be verified. Any material 

that exceeded NTS moisture acceptance criteria would be returned for further drying. 

The contaminated material would be packaged in polyethylene-lined, DOE-Nevada approved IBCs. 

The IBCs would be loaded into IS0 containers and placed on railroad cars. Before loading IBCs on 

the railroad cars, each IBC would be inspected and certified in accordance with NTS waste acceptance 

criteria. Each railroad car would carry three IS0 containers containing four IBCs. Since there is no 

rail service directly to NTS, the rail shipment would be to Las Vegas, Nevada where the containers 

would be unloaded and transferred to truck for the final 97 km (60 mi) to NTS. 

5.3.2.1.5 DisDosal of Contaminated Material 

NTS was selected as the disposal facility for the disposition of the contaminated material from the 

Lime Sludge Ponds. . At the NTS, the IBCs would be removed from the IS0 containers, placed 
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, directly into disposal trenches, and covered with uncompacted soil. The IS0 container would be 

returned to the.FEMP for reuse. The disposal trenches are excavated to between 4.5 and 9 m (15 and 

30 ft) into the dense, gravelly, silty sand. The size of open trenches varies from 60 to 90 m (200 to 

300 ft) wide and from 76 to 365 (250 to 1200 ft) m long. The soil excavated from the trenches is 

stockpiled for later use as fill and cover over the material placed in the trenches. 

To ship material to the NTS, the FEMP must have a Waste Certification Program and Plan for 

assuring that contaminated material from the Lime Sludge Ponds meets NTS Waste Acceptance 

Criteria. The major aspects of the program would include container inspection and certification, 

certification of the contents, and certification of shipments. The packaging criteria pertinent to the 

contaminated material from the Lime Sludge Ponds would include assurance the package meets DOT 

Type A package requirements for shipping and the external radiation levels for the package do not 

exceed 200 millirem per hour on contact during handling, shipment, and disposal. The packaging 

would also have to meet size, weight, strength, closure, loading, and handling requirements. To 

certlfy the contents, the contaminated material must have no free liquids (or more than 0.5 percent by 

volume of the external container), must not be a hazardous waste (listed or characteristic), and must 

pass the paint filter test. Other acceptance criteria is provided in the NTS Defense Waste Acceptance 

Criteria, Certification, and Transfer Requirements, NVO-325. . 

5.3.2.1.6 Site Restoration 

After removal of the contaminated material from the Lime Sludge Ponds, a post-removal survey of 

the site would be performed to determine earthwork requirements for the finish grading. The site 

would be finish graded to blend with the surrounding topography (refer to Figure 5-15 and 5-16). 

Clean fill [an estimated 29,800 cu m (39,000 cu yd)] for the finish grading would be borrowed from 

an off-site source. Finish graded areas would be vegetated to minimize erosion. An on-site borrow 

source will be evaluated during remedial design. A potential area for the on-site borrow location is 

presented in Appendix E.6. The runoff control system for the finish graded areas would be designed 

for runoff from a 25-year, 24-hour storm event and checked for potential impact from a 100-year, 

24-hour storm event. At the completion of the finish grading a postconstmction survey would be 

performed to document the as-built condition at the site. 

a 5.3.2.1.7 Institutional Actions 
- 

There would be no institutional actions associated with this alternative. 
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5.3.2.2 Detailed Analvsis 

5.3.2.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. Pathways that exist for the on-property resident farmer include: 

inhalation (groundwater, particulates, and indoor radon from air), ingestion (produce, livestock/milk, 

groundwater, and soil), dermal contact (groundwater and soil), and external radiation (soil). 

Following removal, the. material with contaminant concentrations above the PRLs for the on-property 

resident farmer would be dried as necessary to meet disposal criteria, shredded/crushed as necessary 

to facilitate handling, and disposed off-site at the NTS. Therefore, this alternative would eliminate 

the source of contamination, thereby eliminating the potential for exposure through these pathways. 

Overall Protection of Human Health and the Environment 

This alternative would not reduce the toxicity, mobility, or volume of contaminants through 

treatment. However, segregation during construction is expected to reduce the volume of 

contaminated material requiring management. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. No long-term institutional actions, such as groundwater monitoring, access 

restrictions, or deed restrictions, would be required as part of this alternative since all material with 

contaminant concentrations above the relevant PRLs would be disposed off-site. 

5.3.2.2.2 ComDliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-Specific ARARsITBCs 

Alternative 2 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Lime Sludge Ponds. This material would be disposed at an approved off-site disposal facility. 
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April 29, 1994 0 Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards found in Table B-1 of Appendix B. 

Action-SDecific ARARs/TBCs 

There are no action-specific ARARs that would be pertinent to the activities associated with 

Alternative 2. Removal and off-site disposal of the contaminated 'material from the Lime Sludge 

Ponds would not activate any of the principal action-specific ARAR requirements identified in 

Section 2.2 or the detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Due 

to the radiological constituents in the waste and planned disposal at an off-site low-level radioactive 

disposal facility, the waste would be classified as low-level radioactive waste/residual radioactive 

material. Packaging and transportation of these wastes would be required to meet DOT requirements 

for the transport of hazardous materials. These non-ARAR requirements are listed in Table B-6 of 

Appendix B. 

Location-Suecific ARARs/TBCs 

There are no location-specific ARARs that would be pertinent to the activities associated with 

@ Alternative 2. 

5.3.2.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The material located in the Lime Sludge Ponds contains COCs associated with the routes of exposure. 

After the RAOs are achieved, all COCs will be remediated to their respective PRLs based on a 

1 x ILCR or a HI of 0.20. The COCs and their respective PRLs and background concentrations 

are presented in Table 5-7. The alternative design eliminates any potential exposures to contaminated 

surface soil. Groundwater is not impacted based on the RI. Therefore, there is no long-term residual 

risk associated with the Lime Sludge Ponds. Background risk for the on-property farmer is 

4.9 x lo4. The hazard index is less than 1.0. 

The potential for future risk at the site associated with off-site waste disposal is considered negligible. 

Residual risk at NTS is limited by the facility institutional controls and the arid environment. 
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Adeauacy and Reliabilitv of Controls 

Because this alternative includes complete removal of contaminated material and off-site disposal, 

there would be no need for a five-year CERCLA review of soils at the site. 

This alternative utilizes standard construction practices for implementation. Once removal of 

contaminated material is complete, the site would be considered remediated to the PRL levels 

associated with the on-property resident farmer and would not require maintenance or future remedial 

actions. Therefore, uncertainties associated with operation and maintenance would not exist for the 

site. In addition, this alternative has no technical components that would require replacement. 

Removal and off-site disposal, as well as backfilling the excavated area with clean material, would 

eliminate future on-site threats associated with the remedial action. Therefore, risks associated with a 

failure of the remedial action would be negligible. 

Long-Term Environmental Impacts 

Long-term environmental impacts at the FEMP site as a result of the removal and off-site disposal of 

contaminated material from the Lime Sludge Ponds would not occur, except for positive impacts 

associated the elimination of contaminants. All support facilities would be removed and areas 

disturbed at the FEMP site as a result of these remediation efforts would be regraded and revegetated 

appropriately. Proper erosion control measures would be implemented to minimize potential impacts 

to wetlands areas on the northern and northwestern edges of the Lime Sludge Ponds. A 

FloodplainlWetlands Assessment is provided in Appendix H. Because of the removal of 

contaminants, future uses of the site would not be limited. 

For the long-term impacts associated with disposal at NTS, refer to Solid Waste Landfill 

Alternative 2, Long-Term Environmental Impacts. Approximately 0.9 ha (2.1 ac) of a trench at NTS 

would be committed to LLW associated with Lime Sludge Ponds Alternative 2. 

A' qualitative evaluation of residual contaminants remaining afier excavation in the Lime Sludge Ponds 

and their associated ecological risks based on benchmark values indicated that residual risks should be 

well below levels that would cause harm to plants and animals. 
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. 5.3.2.2.4 Reduction of Toxicity. Mobilitv. or Volume 1 

This alternative does not include treatment of contaminated material prior to disposal. Therefore for 

this alternative, the toxicity, mobility, or the volume of the waste material is not reduced. However, 

removal of the contaminated material from the site would eliminatc the potential for migration of 

2 

3 

4 

contaminants at the site. 5 

6 

5.3.2.2.5 Short-Term Effectiveness 7 

Short-term risks potentially experienced by the trespassing youth, off-property farmer; and non- 8 

remedial worker were well within what would be expected under naturally occurring background 

conditions. Construction and transportation risks did not appear to differ significantly among 

9 

10 

alternatives. Appendix C contains an evaluation of short-term risk for this alternative. 11 

12 

Protection of the Communitv During Remedial Action 13 

Implementation of this alternative would result in increased risks to the public during remediation 14 

activities. Short-term COC risks potentially experienced by the non-remediation worker, off-property 

1.3 x respectively. Excavation, transportation and disposal would cause increased particulate 17 

15 

farmer, and trespassing youth during implementation remedial activities are 1.2 x 10 d, 2.4 x and 16 0 
emissions. Also, there would be increased.truck and rail traffic associated with off-site disposal of 

excavated material, which would result in contaminated material being transported over rail lines and 

public roadways. 

Public sector truck injuries and fatalities are estimated at 5.2 x lo2  and 5.7 x lo”, respectively. 

Injuries and fatality risks related to train transportation are estimated at 2.2 x IO4 and 2.4 x lo-’, 

respectively. 

Particulate emissions would be reduced by misting of the excavation area, haul roads, and staging 

areas during excavation and disposal. Increased truck traffic cannot be avoided, but assurances as to 

driver qualifications, placarding of the disposal containers, and notification of the appropriate agencies 
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of haul routes would be initiated. Vehicular traffic through the site could cause transport of 29 

contamination, but would be minimized through the use of equipment decontamination facilities within 30 

close proximity of the excavation. During construction, the site would be delineated into specific e 31 
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work zones. Also, contaminant migration due to surface water transport would be controlled using 

silt fences, sedimentation basins, and other measures. In addition, access controls would be 

implemented to ensure contamination is not transported off-site by personnel and vehicles. Also, 

monitoring of airborne emissions would be performed. 

The disposal of contaminated material from the Lime Sludge Ponds at NTS is not expected to exceed 

protective levels for the community around NTS for the short term. The material would meet NTS 

acceptance criteria and, therefore, would be managed within NTSs protective criteria. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include inhalation of particulates, dermal contact, 

ingestion, and external radiation. The appropriate levels of personnel protective equipment, including 

protective clothing and respirators, would be utilized to reduce risks of exposure associated with these 

routes. Personnel decontamination facilities would be construct and utilized. Physical hazards 

associated with excavation and heavy equipment would be clearly identified. 

Truck transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 1.8 x lo-* and 9.1 x lo4, respectively. Train transportation injury and fatalities and 

estimated at 7.4 x 

with this remedial action are estimated at 1 . 1  and 1.6 x lo", respectively. 

and 3.8 x lo", respectively. Construction injuries and fatalities associated 

All remedial activities would be conducted in accordance with a Health & Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). Construction and disposal activities would be conducted in accordance 

with the Site Specific Health & Safety Plan and would mitigate potential for workers to be exposed to 

unacceptable contaminant concentrations. Training, procedures, and personnel monitoring would 

assure that worker exposure would be as low as reasonably achievable. Therefore, the short-term 

risks to the remedial worker are considered acceptable. 

Short-Term Environmental Impacts 

Soil and Geoloa - A total of 27,200 cu m (35,500 cu yd) of contaminated material would be 

removed. Support facilities (e.g., staging areas, drying facilities, access roads and rails) for the 
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excavation, treatment, and temporary storage of contaminated material from the Lime Sludge Ponds 

would disturb a total of approximately 2.0 ha (5.0 ac) at the FEMP site. Sediment control devices 

(Le., silt fence, sedimentation basins, diversion channels, dikes, etc.) would be implemented during 

remedial activities to handle peak flows from a design storm of 10-year frequency and 24-hour 

duration. 

. .. 

Once it is determined that all contaminated soil has been removed, a post-removal survey of the 

excavated area would be performed to determine the amount of material removed and the clean 

backfill required from an approved borrow area. Note that on- and off-site borrow areas will be 

evaluated during remedial design. The site would be regraded and revegetated appropriately. A post 

construction survey would be performed to document the as-built conditions at the site. The regional 

.geology of the FEMP site and surrounding areas would not be affected during remedial activities. 

Water Oualitv and Hvdrolow - Runoff from the contaminated zone would be collected in a 

sedimentation tank before being conveyed to the treatment facility. After treatment at the AWWT 

facility, the resulting wastewater sludge would be treated and disposed of by Operable Unit 5. Runoff 

outside the contaminated zone would be diverted (e.g., berms and/or interceptor ditch) to the existing 

ditch east of the Lime Sludge Ponds. Impacts to water quality and hydrology would be minimal. 

Air Ouality - Personnel and environmental air monitoring would be implemented. If exposure or off- 

site migration of emissions are detected, work would be stopped until proper response actions could 

be implemented. Water sprays during excavation and loading would be performed to prevent any 

such occurrences. 

Biotic Resources - Removal of COCs and revegetation of the excavated area would eliminate impacts 

to surrounding wildlife and the introduced grassland habitats that exist in the Lime Sludge Ponds. Short- 

term impacts to wildlife could occur from fugitive dust and noise during construction activities. 

Proper erosion and runoff controls would minimize or eliminate impacts to the aquatic communities in 

the wetlands areas north and northwest of the Lime Sludge Ponds. 

Wetlands and Flooddains - The 0.01 ha (0.02 ac) of drainage ditchhwale wetlands north of the Lime 

Sludge Ponds and 0.01 ha (0.02 ac) drainage ditchhwale wetlands northwest of the Lime Sludge 
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Ponds could be impacted by remedial activities. Engineering controls implemented during site 

activities, including silt fences, straw bales, and dust suppressants, would minimize or eliminate 

migration of eroded soil and dispersion of fugitive dust to the wetlands. A Floodplain/Wetlands 

Assessment is provided as Appendix H. No impacts would occur to floodplains. 

Socioeconomic and Land Use - The estimated present worth capital.c&t is $55,149,900 which would 

increase the collective revenue of the CMSA by 6.9 percent. Note the increase would occur over 17 

months during implementation. For transportation risks associated with off-site disposal, refer to 

Appendix C. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Lime Sludge Ponds alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-term 

Environmental Impacts). 

Duration of Remedial Activities 

The excavation and disposal of contaminated material, including transportation to NTS, would be 

completed and remedial action objectives met within 17 months. 

5.3.2.2.6 Implementabilitv 

Technical Feasibilitv 

The technical feasibility of excavation and off-site disposal of contaminated material from the Lime 

Sludge Ponds is straightforward and reliable. The excavation, segregation, drying, and packaging 

activities can be easily implemented using standard construction equipment and techniques. Off-site 

transport to NTS would consist of rail transport of the containers to Las Vegas, Nevada and truck 

transport to NTS. 

Several minor difficulties would have to be addressed with this alternative. The radiological 

segregation and confirmation would be time consuming, but the timing is not a critical issue. 

Additionally, certification of compliance with acceptance criteria for disposal at NTS will require 

special attention. 
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. Administrative Feasibility 

All excavation, segregation, and packaging of contaminated material generated in this alternative will 

be conducted entirely on-site. Substantive provisions of permits that would otherwise be required for 

these activities are considered to be ARARs. Compliance with AMRs  is required of any selected 

remedial alternative. EPA and OEPA are the key agencies that will determine i f  1) the 

proposed/selected remedy adequately addresses identified ARARs and, 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance with ARARs. .A ROD would be used as an enforceable document to coordinate actions 

and responsibilities between the DOE, the EPA, and OEPA. By legal agreement (i.e., consent 

agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then no known administrative barriers would exist to prohibit the remedial action. 

Off-site waste disposal would be required with this alternative. Various DOT, state and local permits 

for transportation of the contaminated material from the Lime Sludge Ponds would be required. 

However,'shipment of such material throughout all regions of the country is performed on a daily 

basis. In fact, the FEMP has been actively shipping low level radioactive wastes to NTS for several 

years. Therefore, such permits should be readily available. 

It will be necessary to obtain approval from NTS for disposal of the contaminated material from the 

Lime Sludge Ponds. However, the FEMP has a working relationship with the DOE office managing 

NTS and has been actively shipping wastes to NTS for several years. Since the material generated 

under this alternative is similar to FEMP waste streams currently approved for disposal at NTS, it 

may be possible to ship this material to NTS under the existing FEMP/NTS Waste Shipping 

Application or to modify the existing approval. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for excavation or disposal. Laborers 

capable of operating standard driers, crushers, and material handling equipment would be required. 

Also, personnel specialized in Health & Safety and personnel monitoring would be required. These 

personnel and others required for implementation of this alternative are readily available. 

_ .  .. . . .  
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$55,149,900 $0 $55,149,900 

.~ 
FEMP-OUM-4 DRAm 

. I  

April 29, 1994 . .  ' * ".. 
, . I  1 

Technologies'required to implement this alternative are readily available and utilize standard 

equipment. No additional development of these technologies would be required. In general, standard 

construction practices would be used to implement this alternative and a sufficient number of 

contractors possessing the required skills and experience are available. Therefore, competitive 

bidding is possible. 

ANNUAL O&M 

Year 1 Years Years 6-30 5-Year 
2-5 Review 

$0 $0 $0 $0 

NTS currently accepts contaminated materials and has adequate capacity to accept the contaminated 

material from the Lime Sludge Ponds. 

5.3.2.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-8 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to plus 50 percent accuracy. 

TABLE 5-8 

ALTERNATIVE 2 - LIME SLUDGE PONDS 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on a time period of 17 months for implementation. 

Cauital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs, O&M costs, and assumptions used to 

determine costs is provided in Appendix F. 
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O&M Cost 

There are no O&M costs associated with this alternative. 

FEMP-OUM-4 DRAFT 
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1 

5.3.2.2.8 State Acceptance 

This criterion will be addressed in the Respohsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.3.2.2.9 Communitv Acceptance 

This criterion -will be addressed in. the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.3.3 Alternative 3: On-Site DisDosal 

This alternative is developed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. However, there are no COCs, and therefore no PRLs, 

for the off-property farmer, so the PRLs for the expanded trespasser will control. 

Based on the increased health risks for the expanded trespasser for exposure to soil, the following 

COCs have been established for the Lime Sludge Ponds: Aroclor-1254, beryllium, and radionuclides, 

including radium-228, thorium-228, and uranium-238. There are no COCs for exposure to surface 

water or groundwater. 

Figure 5-17 illustrates the block flow diagram for this alternative. 

5.3.3.1 Description 

Under this alternative, material from the Lime Sludge Ponds with contaminant concentrations above 

the PRLs, as shown in Table 5-9, for the expanded trespasser would be excavated, staged, and 

dewatered as required. These PRLs are based on an ILCR of 1 x lod or a HI of 0.20. This material 

would then be deposited in the Disposal Cell located in the Southeast Comer of the FEMP site. 
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Thorium-228 
Uranium-238 

1.74E+00 
5,9E+01 

I Beryllium 5.44E+00 

FEMP-OU02-4 DRAFT 
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TABLE 5-9 

LIME SLUDGE PONDS 
CONTAMINANTS OF CONCERN/EXPANDED TRESPASSER 

1 

1 x PRL 
Concentration 

(pCi/g, mg/kg, or 
Contaminant mg/L) I Radium-22 8 

Background 
Concentration 

1.17E +00 
Medium 

Soil 
1.34E +00 
1.12E +00 

I Aroclor-1254 I 3.5E-02 0.0 II 
6.OE-01 

12 

This alternative includes site preparation; removal, transportation and disposal of contaminated 

material; site restoration; and institutional actions. It is estimated that completion of this alternative 

13 

14 

would require 15 months. 0 15 

16 

5.3.3.1.1 Site PreDaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing exclusion zones, installation of erosion and sediment control measures and runoff control 

facilities, clearing and grubbing, and installation of site utilities and construction support facilities. 

The following paragraphs describe each of these activities. 

17 
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PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. UGOP45 
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Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the a 31 

32 

baseline vertical and horizontal control for the construction activities. From this, the location of 33 
_ -  
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required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

final as-built elevations of the area will be obtained: 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Lime Sludge Ponds area and the 

Disposal Cell site. The runoff control facilities would be designed to control runoff from a IO-year, 24- 

hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. Runoff 

from the Lime Sludge Ponds exclusion zone (excavation, staging and decontamination areas) would be 

collected in a trench which would drain to a central collection point for pumping to the sedimentation 

tank (see description under Construction Support Facilities). Runoff from the Disposal Cell exclusion 

zones (storage and decontamination areas) would be collected in a sump and pumped to a separate 

sedimentation tank (see description under Construction Support Facilities). Water from the 

sedimentation tanks would be conveyed to the AWWT facility in double wall pipelines [approximately 

366 m (1200 ft) from the Lime Sludge Ponds and 1100 m (3500 ft) from the Disposal Cell site]. The 

double wall pipelines would consist of a two-in. HDPE carrier pipe and four-in. HDPE container 

pipe. Runoff from areas outside the exclusion zones would be diverted to existing ditches. Diversion 

of runoff would require construction of berms and/or an interceptor ditch outside the exclusion zones. 

Clearing. and Grubbing 

Clearing and grubbing of vegetated areas around the Lime Sludge Ponds and at the Disposal Cell site 

will facilitate construction activities that follow. It is estimated that approximately 1.6 ha (4 ac) will 

be cleared and grubbed around the Lime Sludge Ponds and approximately 7.3 ha (18 ac) in the area 

of the Disposal Cell. Construction fencing and physical markers would be installed to identify the 

boundaries of the Lime Sludge Ponds and the Disposal Cell site and to limit personnel and equipment 

access. 
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site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. An access road [approximately 610 m (2,000 ft)] would be constructed 

from the Lime Sludge Ponds to the Disposal Cell site. Also, the South Access Road would be 

relocated east of the Disposal Cell site to allow use of the existing road for transportation between the 

Lime Sludge Ponds and the Disposal Cell. Security fencing would be installed around the Disposal 

Cell site. 

Construction Support Facilities 

Construction support facilities would include an office area, a staging area, a storage area, 

sedimentation tanks, and decontamination facilities. The construction office area to support the 

remediation would include two trailers, a laydown area for equipment and materials, construction 

parking, and temporary fencing. 

The staging area for temporary storage, dewatering and loading of contaminated material would be 

provided outside the Lime Sludge Ponds (refer to Figure 5-8 for location). After grading of this area, 

a 50 m (160 ft) square concrete slab with curb would be constructed. A 49,250 liter (13,000 gallon) 

sedimentation tank would be installed on the staging area pad. The runoff from the staging area 

would be collected in a concrete sump, pumped to the sedimentation tank, and later pumped to the 

AWWT facility. 

The storage area for temporary storage of contaminated material from all Operable Unit 2 subunits 

would be provided outside the Disposal Cell area (refer to Figure 5-8 for location). After grading of 

this area, an asphalt slab with curb would be constructed. A 18,900 liter (5000 gallon) sedimentation 

tank would be installed on the storage area pad. The runoff from the storage area would be collected 

in a concrete sump, pumped to the sedimentation tank, and later pumped to the AWWT facility. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

next to the Lime Sludge Ponds and at the egress from the Disposal Cell area (refer to Figures 5-8 

and 18). The decontamination facilities would include a trailer to store/remove/dispose PPE and 

decontamination areas for construction equipment and personnel (for typical details of 
8 

_ _  . 

GG0247 
FER\CRUZFS\TMTSECS.#l\Apnl 21, 1994 1Ollam 5-1 10 

1 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

’ 20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

M 

31 

52 

33 

_ -  . .  



I .  FEMP-OU02-4 DRAFT 
April29, 1994 . :  . -f !; ;-;-. .3 '_ 

\i q: .._: . i. 
&,.. .. 

decontamination areas, refer to Appendix E). Wastewater and runoff from the decontamination areas 

would be collected in a sump, pumped to the sedimentation tank, and later pumped to the AWWT 

facility, 

5.3.3.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Lime Sludge Ponds would be performed using 

conventional equipment. Types of equipment to be used include track-type excavators, front end 

loaders, and dump trucks. 

Initially, free-standing water in the North Lime Sludge Pond would be removal by forming trenches 

to a sump and pumping to the sedimentation tank. Material with free water would be transported to 

the staging area for dewatering. The remaining material would be transported to the storage area at 

the Disposal Cell. It is estimated that approximately 12,600 cu m (16,500 cu yd) of contaminated 

material would be excavated. As part of the excavation activities, groundwater monitoring wells at 

the Lime Sludge Ponds would be plugged and abandoned as necessary. The construction water from 

the excavation areas would be collected and pumped to an aboveground sedimentation tank before 

being pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that all contamination above PRLs has been removed, the berms around the ponds 

will be pushed into the excavated areas and restoration of the site will begin. 

5.3.3.1 .3 

It is expected that much of the material from the Lime Sludge Ponds will require dewatering prior to 

placement in the Disposal Cell. The dewatering would be performed by spreading the excavated 

material in dry areas at the Lime Sludge Ponds and letting it dewater by gravity and air dry. It is 

Treatment of Contaminated Material 

estimated that approximately 3400 cu m (4400 cu yd) of contaminated material would require 

dewatering. 
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5.3.3.1.4 TransDortation of Contaminated Material e April29, 1994 

The contaminated material would be hauled from the Lime Sludge Ponds to the storage area at the 

Disposal Cell in dump trucks. The trucks would be lined and covered to prevent the trucks from 

becoming contaminated and to prevent the spread of contamination during transportation. 

5.3.3.1.5 DisDosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast corner of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8). 'The Disposal Cell would be constructed in 

accordance with the applicable ARARs and DOE guidelines. The cell would be designed for a 

minimum life of 200 years, with an expected life of 1,000 years. Approximately 134,000 cu m 

(175,000 cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed in the Disposal 

Cell. An additional 62,000 cu m (81,000 cu yd) of soil would be used for the Disposal Cell berm 

construction. 

Construction of the cell would include site preparation; installation of the liner system and leachate 

collection system; disposal of the contaminated material; and capping. 

Site PreDaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.3.3.1.1 , including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

DisDosal Cell Liner 

The liner system would be constructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The liner construction would begin with subgrade preparation. The 

Disposal Cell site would be graded and compacted to at least 95-percent of the maximum standard 

Proctor density. The side walls of the cell would then be constructed using clean material from the 

site. The liner would be designed to minimize the potential release of contaminated leachate to the 

perched groundwater and the underlying Great Miami Aquifer. The liner would be approximately 

52,000 sq m (560,000 sq ft). 
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The liner components, from bottom to top, (refer to typical liner detail in Appendix E) would include 

a primary liner of 1.5 (60-in.) thick compacted clay-bentonite mix with a maximum permeability of 

1 -x lo-' cm/sec, a barrier layer of 60-mil HDPE flexible membrane liner (FML), geotextile fabric to 
I .protect the FML during placement of the drainage layer, a drainage layer of 30-cm (12411.) thick pea 

gravel with a minimum permeability of 1 x 10" cm/sec, 15 cm (six-in.) diameter perforated HDPE 

piping in the drainage layer for the leachate collection, geotextile fabric over the drainage layer to 

prevent migration of fines from the overlaying contaminated material into the pea gravel, and a 30-cm 

(12-in.) thick cushion layer without any sharp objects. Contaminated material placed in this layer 

would be pre-screened and would be free of sharp objects or other characteristics that could 

jeopardize the integrity of the non-woven geotextile. No heavy equipment would be operated over the 

liner until the 30-cm (12-in.) cushion layer is placed. 

The leachate collection system would include approximately 915 m (3,000 linear ft) of six-in. 

diameter perforated HDPE leachate collection piping in the drainage layer; two HDPE leachate 

collection sumps outside the liner area, double wall (two-in. carrier pipe, four-in. containment pipe) 

HDPE leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout 

manholes on the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

Capping Svstem 

The composite cap for the Disposal Cell would be constructed after consolidation of the contaminated 

material is complete. The total area of the cap would be approximately 52,700 sq m (567,000 sq ft) 

and would include dike and composite cap. 

The composite cap would be constructed in six distinct layers to provide final closure of the Disposal 

Cell (refer to Appendix E for details). The bottom layer of the cap would be a contouring layer to 

provide foundation for the upper layers. Clean compacted fill material from an on-site source would 

be used in constructing the contouring layer. This layer would be 30 to 60 cm (12 to 24 in.) thick 
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above the contouring layer to impede downward movement of moisture from the drainage layer. The 

barrier layer would consist of 60-cm (24-in.) thick compacted clay-bentonite mix with maximum 

permeability of 1 x cm/sec and a bentonite geocomposite liner on top. A drainage layer 

consisting of 30-cm (12-in.) thick pea.grave1 would be placed above the barrier layer to intercept 

infiltrating precipitation. The gradation for pea gravel would be selected to provide a minimum 

permeability of 1 x lo-' cm/sec. A geotextile fabric would be placed above and below the drainage 

layer to prevent migration of the materials in the different layers. A biotic layer of 90-cm (36-in.) 

thick cobble stone would be placed above the drainage layer to serve as an intrusion barrier to 

burrowing .animals. A filter layer of 15cm (six-in.) thick sand with a geotextile fabric above and 

below would be constructed above this biotic barrier. The upper layer of the cap would be comprised 

of a 53cm (21-in.) thick vegetative root support zone of common soil, a 15-cm (six-in.) layer of top 

soil, and grass cover. Fertilizing, seeding, and mulching for the grass cover would be performed in 

accordance with the approved Erosion and Sediment Control Plan to minimize surface erosion. The 

cap would be finish graded to a minimum slope of four percent. 

Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell facility. 

5.3.3.1.6 Site Restoration 

After removal of the contaminated material from the Lime Sludge Ponds, a post-removal survey of 

the site would be performed to determine earthwork requirements for the finish grading. The site 

would be finish graded to blend with the surrounding topography (refer to Figure 5-15). Clean fill 

[approximately 20,600 cu m (27,000 cu yd)] for the finish grading would be borrowed from an off- 

site source. Finish graded areas would be vegetated to minimize erosion. The runoff control system 

for the finish graded areas would be designed for runoff from a 25-year, 24-hour storm event and 

checked for potential impact from a 100-year, 24-hour storm event. Runoff from the finish graded 

areas would be drained into the existing ditch west of the landfill. At the completion of the finish 

grading a postconstruction survey would be performed to document the as-built condition at the site. 8 
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5.3.3.1.7 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of twenty pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

[bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m (80 ft) deep]. 

Initially, groundwater level measurements would be taken. In addition, semi-annual sampling and 

analysis would be performed to monitor the groundwater quality and performance of the Disposal 

Cell. 

Access Restrictions 

Access restrictions would be implemented at the Lime Sludge Ponds and Disposal Cell. A security 

fence topped with barbed wire would surround the area to discourage intruders. While access 

controls are in effect, access to the site would be confined to authorized personnel. Permanent 

physical markers would be used to restrict access. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Lime Sludge Ponds 

and Disposal Cell site under this alternative to ensure achievement of RAOs. These restrictions 

would prevent the drilling of wells for water consumption and agricultural use as well as restrict 

future excavation activities. 

5.3.3.2 Detailed Analvsis 

5.3.3.2.1 

This alternative would be protective of b o h  human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include: inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal .contact (groundwater). Pathways that exist 

for the expanded trespasser include: inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). Following removal, the material with contaminant 

concentrations above the PRLs for the off-property farmer and expanded trespasser would be disposed 
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at the on-site Disposal Cell. Therefore, this alternative would consolidate the source of contamination 

and provide engineering and institutional controls to reduce the potential for exposure through these 

pathways. The cell would prevent direct exposure to the contaminants and would be designed for a 

life of 1,000 years with proper maintenance. . 

This alternative would not reduce the toxicity, mobility, or volume of contaminated material through 

treatment. However, disposal in the engineered Disposal Cell would reduce the potential for 

contaminants to migrate. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions would be employed to provide assurance that overall protection is 

maintained, since all the material with contaminant concentrations above the relevant PRLs would be 

disposed on site. 

5.3.3.2.2 Comuliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARdTBCS is presented in Appendix B. 

Chemical-Specific ARARs/TBCs 

Alternative 3 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARAB associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Lime Sludge Ponds. This material would be disposed at an on-site disposal facility. 

The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT facility to meet the - 0 Water Quality Standards found in Table B-l of Appendix B. 
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Action-Suecific ARARsITBCs 

Alternative 3 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Lime 

Sludge Ponds contain both low-level radioactive wastehesidual radioactive material and exempted 

waste (lime sludge), design and construction of the on-site disposal facility would meet the more 

stringent requirements for the disposal of low-level radioactive wastehesidual radioactive material. 

EPA states in 40 CFR $192.02(a) that the disposal facility must be designed to be effective for a 

minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level radioactive 

waste disposal site must meet including protection of public health and safety, protection of the public 

and the environment from releases of radioactivity, and protection of groundwater resources. This 

disposal facility would also meet the less-stringent OEPA technical requirements for the disposal of 

exempted waste. 

Location-Specific ARARs/TBCs 

Alternative 3 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Lime Sludge Ponds would be performed under the relevant and appropriate CAMU regulations (40 

CFR $264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the CAMU rule addresses situations sufficiently similar to those encountered in the 

remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placement/disposal of wastes. According to 

OEPA guidance, exempt waste disposal facilities are not normally located over a sole-source aquifer, 

but may be situated in such a location if adequate protection of human health and the environment is 

demonstrated (see Section 2.2.3). 

5.3.3.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated material located in the Lime Sludge Ponds contains different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all COCs will be 

remediated to their respective PRLs based on an ILCR of 1 x 10" or a HI of 0.20. The COCs and 

their respective PRLs and background concentrations are listed in Table 5-9. This alternative design 
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eliminates any potential exposures to contaminated soil. Based on the RI, groundwater is not 

impacted. Therefore, there is no long-term residual risk associated with the Lime Sludge Ponds. 

Background risk for the off-property farmer and expanded trespasser are 4.9 x lo4 and 5.1 x 

respectively. The hazard index for the off-property farmer and the expanded trespasser are less than 

1 .O for each receptor. 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consist of the 

stabilized lime sludge and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238, 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer within the 1000 year modeling period. The modeling results are provided in Appendix D.3. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. The Disposal Cell would contain the contaminated material from the 

Lime Sludge Ponds with COCs at concentrations above the PRLs. The Disposal Cell uses proven 

construction technologies and materials of construction. Similar disposal cells are currently being 

employed for the containment of hazardous wastes and low-level radioactive waste under both DOE 0 
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and NRC programs, as well as for uranium tailings under the UMTRA and the FUSRAP. The 

Disposal Cell would be designed to minimize the need for long-term management. 

Despite design considerations, some long-term operation and maintenance would be required on the 

Disposal Cell to maintain proper soil and vegetation cover over the waste and to maintain other 

structural components of the cap. Uncertainties associated with long-term maintenance include below 

surface damage to the cap and improper construction. Appropriate quality assurance and controls 

procedures during construction would assure proper installation of the Disposal Cell capping and liner 

systems. With routine inspections and maintenance actions, it is unlikely that the Disposal Cell would 

need major modification or replacement. Groundwater monitoring would be used to identify 

contaminant seepage to determine the performance of the cell. Samples from the monitoring wells 

would be collected and analyzed semiannually. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that ' 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 

guidance, (DOE Order 5480.1 l), these potential exposures would be kept to ALARA levels and 

within regulatory limits. 

Long-Term Environmental Impacts 

Soil and Geolom - The implementation of a waste disposal facility would cause a permanent loss of 

5.3 ha (13.0 ac) of land along the southeastern boundary of the FEMP site (Figure 5-8). The site 

would be regraded and revegetated to blend with the surrounding grade of the area. A mulch pile as 

a result of short-term activities would be sprayed over the Lime Sludge Ponds as compost during the 

revegetation process. The disposal facility would incorporate appropriate design features to protect 

against seismic damage. Refer to Solid Waste Landfill Alternative 3 for more detail regarding the on- 

property disposal facility for Operable Unit 2. 

Water Oualitv and Hvdrolopv - The construction of a composite cap (Appendix E) over the Disposal 

Cell would reduce the potential of leachate to the underlying Great Miami Aquifer and the infiltration 
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of surface water through the fill material and soil. A leachate collection system would also be 

installed. Periodic inspections and maintenance would be performed on the facility. 

Air Oualitv - The placement of a cap (Appendix E) over the waste facility would prevent or eliminate 

any long-term impacts to air quality associated with the on-property disposal of wastes. 

Biotic Resources - The construction of an on-property waste disposal facility for Operable Unit 2 . 

waste would result in a total loss of 7.3 ha (18.0 ac) of introduced grassland/leased pasture habitat. 

The leased pasturehtroduced grassland habitat that would be lost may be suitable habitat for running 

buffalo clover. Refer to Solid Waste Landfill Alternative 3 for long-term environmental impacts. 

Wetlands and Floodulains - Impacts to floodplain areas would not be expected. Refer to Lime Sludge 

Ponds Alternative 2 for expected wetlands impacts. 

Socioeconomic and Land Use - The implementation of a disposal facility on site would have long- 

term aesthetic impacts and restrict future uses of the site. Refer to Solid Waste Landfill 

Alternative 3, Long-Term Environmental Impacts for more detail. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Lime Sludge Ponds alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

5.3.3.2.4 

This alternative would not treat the Contaminated material from the Lime Sludge Ponds such that 

toxicity, mobility, or volume would be reduced. The dewatering of some of the contaminated ’ 

material would reduce its volume slightly. The contaminated material would be consolidated in an 

engineered disposal cell, which would reduce mobility of the contaminants. Engineered and 

institutional controls would reduce the potential for exposure. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

An estimated 12,600 cu m (16,500 cu yd) of contaminated material is expected to be excavated from 

the Lime Sludge Ponds and deposited in the Disposal Cell under this alternative. 
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5.3.3.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer, and non- 

remedial worker were well within what would be expected under naturally occurring background 

conditions. Construction and transportation risks did not appear to differ significantly among 

alternatives. Appendix C contains an evaluation of short-term risks for each alternative. 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. 

property farmer and trespassing youth during implementation remedial activities are 7.7 x 10 -7, 

1.5 x lo6, and 2.1 x 

increased particulate emissions. Particulate emissions would be reduced by misting of the excavation 

area, haul roads, and staging areas during excavation and disposal. Vehicular traffic through the site 

could cause transport of contamination, but would be minimized through the use of equipment 

decontamination facilities within close proximity of the excavation. During construction, the site 

would be delineated into specific work zones. Also, contaminant migration due to surface water 

Short term COC risks potentially experienced by the non-remediation worker, off- 

respectively. Excavation, transportation, and disposal would cause 

transport would be controlled by utilizing collection trenches, berms, and silt fences around the 

perimeters of the restoration site. In addition, access controls would be implemented to ensure 

contamination is not transported off site by personnel and vehicles. Public sector truck injuries and 

fatalities are estimated at 2.8 x lo4 and 3.0 x respectively. 

There would be minimal additional risks to the community since the contaminated material would be 

disposed on site. In addition, air monitoring equipment would be positioned around the perimeter of 

the excavation area to measure any emissions of airborne contaminants from the restoration site. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. 
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Truck transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 9.4 x 

with this remedial action are estimated at 0.98 and 1.4 x lo", respectively. 

and 4.8 x respectively. Construction injuries and fatalities associated 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 

reasonably achievable. Therefore, short-term risks to the remedial worker are considered acceptable. 

Short-Term Environmental ImDacts 

Soil and Geolom - The construction of the disposal facility, excavation activities, treatment facilities, 

haul roads, and support facilities would disrupt approximately 9.3 ha (22.9 ac). Approximately 

12,600 cu m (16,500 cu yd) of contaminated material would be excavated from the Lime Sludge 

Ponds. Erosion control measures (e.g., silt fences, straw bales) would be implemented during 

remedial activities. 

Water Oualitv and Hvdrology - A groundwater control system would be installed to collect 

contaminated perched groundwater impacting the Lime Sludge Ponds and contaminated ground and 

surface water generated during construction. Ground and surface water would be collected for 

treatment. 

Air Oualitv - Excavation and construction activities would create the potential for air quality impacts 

due to the disturbance of waste material. Dust control measures would be implemented in the Lime 

Sludge Ponds and on haul roads. 

Biotic Resources - Short-term impacts due to excavation, regrading and revegetation would be similar 

to Lime Sludge Ponds Alternative 2. However, approximately 7.3 ha (18 ac) of introduced 

grassland/leased pasture habitat would be lost as a result of construction of the on-site Disposal Cell 

(Solid Waste Landfill Alternative 3, Long-Term Environmental Impacts). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

M 

31 

32 

FER\CRU2FS\TMTSECS.#l\April 21. 1994 I0:llam 5-123 



FEMP-OU02-4 DRAFT 
April29, 1994 ' 

Wetlands and FloodDlains - The 0.02 ha (0.04 ac) of drainage ditchhwale wetlands north and 

northwest of the Lime Sludge Ponds (Lime Sludge Ponds Alternative 2) could be impacted during . 

excavation activities. Engineering controls would be implemented to minimize or eliminate impacts. 

Floodplain impacts would not occur as a result of this alternative. Refer to Lime Sludge Ponds, 

Long-Term Environmental Impacts Alternative 2 for more detail. 

Socioeconomic and Land Use - The present worth capital cost is estimated at $6,302,300 which would 

increase the collective revenue of the CMSA by 1.0 percent over a period of 30 years. The majority 

of this increase would occur during the initial 15 months with minimal increases during the remainder 

of the 30 years. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Lime Sludge Ponds alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIFWA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

Duration of Remedial Activities 

The excavation and disposal of contaminated material at the on-site Disposal Cell would be completed 

and remedial action objectives met within 15 months. 

5.3.3.2.6 Implementabilitv 

Technical Feasibility 

The technical feasibility of excavation, segregation, transportation and on-site disposal of the 

contaminated soil and debris from the Lime Sludge Ponds is straight forward and reliable. The 

excavation, construction of the Disposal Cell, and disposal of the waste in the cell can be easily 

implemented using standard construction equipment and techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 

The on-site disposal of contaminated material would be effective at remediating the Lime Sludge 

Ponds and at meeting the remediation goals; therefore, no future remedial action would be anticipated 

for this alternative. No migration or exposure pathways exist that cannot be monitored adequately to 

determine the effectiveness of the remediation. The leachate collection system and groundwater 
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monitoring would be effective in monitoring the performance of the Operable Unit 2 Disposal Cell. 

The removal of contaminated material and containment in an on-site Operable Unit 2 Disposal Cell 

would mitigate any potential pathway. 

All excavation, construction, and disposal activities of contaminated material in this alternative would 

be conducted entirely on site. Substantive provisions of permits that would otherwise be required for 

these activities are considered ARARs. Compliance with ARARs is required of any selected remedial 

alternative. EPA and OEPA are the key agencies that will determine if 1) the proposed/selected 

remedy adequately addresses identified ARARs; and 2) the remedial design is consistent with the basis 

for concluding (in the ROD) that the selected remedy will achieve compliance ARARs. The ROD 

would be used as an enforceable document to coordinate actions and responsibilities between the 

DOE, USEPA, and OEPA. By legal agreement (i.e. consent agreements), EPA reviews and approves 

the FS and ultimately the remedial design. OEPA actively participates in the review process. 

Therefore, if this alternative adequately addresses all identified ARARs, then no known administrative 

barriers are anticipated. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell, or excavation and disposal of the contaminated material. Personnel specialized in Health and 

Safety and personnel monitoring would be required. These personnel and others required for 

implementation of this alternative are readily available. 

Technologies required to implement this alternative are readily available and utilized standard 

equipment. No additional development of technologies is required. In general, standard construction 

practices would be used and a sufficient number of contractors possessing the required skills and 

experience are available to implement this alternative. Therefore, competitive bidding is possible. 

'$ 

5.3.3.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-10 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to plus 50 percent accuracy. 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$6,302,300 $1,483,400 $7,785,400 

TABLE 5-10 

ALTERNATIVE 3 - LIME SLUDGE PONDS 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

ANNUAL O&M 

Year 1 YearS Years 6-30 5-Year 
2-5 Review 

$138,939 $117,510 $69,110 $5,924 

Present worth cost is calculated based on the time period of 15 months for construction and 30 years 

for O&M after remediation. 

Cauital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs, O&M costs, and assumptions used to 

determine costs is provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

reviews. 

5.3.3.2.8 State AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared' 

following the public comment period. 

5.3.3.2.9 Community Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 
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5.3.4 Alternative 4: In-Situ Containment 

This alternative is developed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. However, there are no COCs, and therefore no PRLs, 

for the off-property farmer so the PRLs for the expanded trespasser control. 

Based on the increased health risks for the expanded trespasser for exposure to soil, the following 

COCs have been established for the Lime Sludge Ponds: aroclor-1254, beryllium, and radionuclides, 

including radium-228, thorium-228, and uranium-238. There are no COCs for exposure to surface 

water or groundwater. 

Figure 5-19 illustrates the block flow diagram for this alternative. 

5.3.4.1 Description 

Under this alternative, contaminated material from the Lime Sludge Ponds area would be capped. 

The COCs and PRLs are shown in Table 5-9 and are based on an ILCR of 1 x 

Material from the K-65 Slurry Line Trench would be staged, shreddedkrushed, and placed in the 

Lime Sludge Ponds and capped. 'A new trench and contained pipelines would be constructed. 

or a HI of 0.20. 
' 0 

This alternative includes site preparation; removal, treatment, transportation, consolidation, and on- 

site containment of contaminated material; site restoration; and institutional actions. It is estimated 

that the completion of this alternative would require 16 months. 

5.3.4.1.1 Site Preparation 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing an exclusion zone, installation of erosion and sediment control measures and runoff 

control facilities, clearing and grubbing, and installation of site utilities and construction support 

facilities. The following paragraphs describe each of these activities. 

Preuaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 
'. . .. , 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2.3 

24 

25 

26 

27 

28 

29 

30 

31 

n 

33 

_ -  . _  

FER\CRUZFS\TEXTSECS. # 1L4pril 2 1. 1994 1O:llam 5- 127 



PBMP-OUOP-4 DRAFT 
rl A. i ' 3  A p A l  29.1994 

. .A, . ., . 



A p d  29, 1994 0 , Water Management Plan and Erosion and Sediment Control Plan would describe the methods and I 

facilities to be used to handle storm water and minimize erosion during construction. 2 

3 

Construction Surveving 4 

Site preparation would continue with construction surveying. The initial surveying would provide the 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, 

5 

baseline, vertical and horizontal control for the construction activities. From this, the location of 6 

7 

8 

final as-built elevations of the area will be obtained. 9 

' 10 

Exclusion Zone I1  

An exclusion zone would be established around the excavation area to. control access to minimize the 12 

exposure to and transport of contaminants. 

adjacent to the decontamination facilities for both personnel and vehicles. 

An entrance/egress control point would be located 13 

14 

15 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed. 

designed to control runoff from a 10-year, 24-hour storm event and checked for the potential impact 

16 

17 

The runoff control facilities would be 18 

19 

from a 25-year, 24-hour storm event. Runoff from the exclusion zone would be collected in a trench 

which would drain to a central collection point for pumping to the sedimentation tank (see description 

under Construction Support Facilities). Water from this tank would be conveyed to the AWWT 

facility in a double wall pipeline approximately 366 m (1200 ft) long. The double wall pipeline 

would consist of a two-in. HDPE carrier pipe and four-in. HDPE container pipe. 

20 

21 

22 

23 

Runoff from areas 24 

outside the exclusion zone would be diverted to the existing ditch east of the Lime Sludge Ponds. 25 

Diversion of runoff would require construction of berms and/or an interceptor ditch outside the 

exclusion zone. 

26 

27 

Clearing and Grubbing 29 

Clearing and grubbing of vegetated areas around the Lime Sludge Ponds will facilitate construction 

around the Lime Sludge Ponds. Construction fencing and physical markers would be installed to 

identlfy the boundaries of the Lime Sludge Ponds and to limit personnel and equipment access. 

30 

activities that follow. It is estimated that approximately 1.6 ha (4 ac) will be cleared and grubbed 31 

32 

33 
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Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. 

Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, a staging area, a sedimentation tank, and 

decontamination facilities. The construction office area to support the remediation would include two 

trailers, a laydown area for equipment and materials, construction parking, and temporary fencing. 

The staging area for staging and shreddingkrushing the K-65 trench would. be provided outside the 

Lime Sludge Pond area (for staging area location, refer to Figure 5-18). After grading of this area, a 

50-m (160-ft) square concrete slab with curb would be constructed. A 49,250 liter (13,000 gallon) 

sedimentation tank would be installed on the staging area pad. The runoff from the staging area 

would be collected in a concrete sump, pumped to the sedimentation tank, and later pumped to the 

AWWT facility. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

next to the staging area (refer to Figure 5-18). The decontamination facilities would include a trailer 

to store/remove/dispose PPE and decontamination areas for construction equipment and personnel (for 

typical details of decontamination areas, refer to Appendix E). Wastewater and runoff from the 

decontamination areas would be collected in a sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

5.3.4.1.2 Removal of Contaminated Material 

Removal and consolidation of the contaminated material at the Lime Sludge Ponds would be 

performed using conventional construction equipment. Types of equipment to be used include track- 

type excavators, front end loaders, dump trucks, and graders. 

Initially, free-standing water in the North Lime Sludge Pond would be removed by forming trenches 

to a sump and pumping to the sedimentation tank. The K-65 Slurry Line Trench and associated 

pipelines would be excavated, staged, and shreddedlcrushed before being placed back in the Lime 
Q Q Q ~ ~ ~  
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April 29, 1994 0 Sludge Ponds. A composite cap would then be constructed over the entire Lime Sludge Pond site. 

As part of the excavation activities, five groundwater monitoring wells at the Lime Sludge Ponds 

would be plugged and abandoned. The construction water from the excavation and consolidation 

areas would be collected and pumped to an aboveground sedimentation tank before being pumped to 

the AWWT facility for further treatment. 

5.3.4.1.3 Treatment of Contaminated Material 

Size reduction (shredding/crushing) of the K-65 trench material and associated piping would be 

required to facilitate handling and consolidation. This size reduction would be performed using a 

heavy-duty crusher. It is estimated that approximately 80 cu m (100 cu yd) would require size 

reduction. 

5.3.4.1.4 Site Restoration 

After removal of the K-65 trench and associated piping, excavated areas would be graded to blend 

with the surrounding topography (refer to Figures 5-20 and 5-21) and to accomm'odate the cap. 

Then, the top one m (three ft) of the material remaining in the Lime Sludge Ponds would be stabilized 

in place with fly ash and cement to support the cap. The composite cap would then be constructed 

over the stabilized layer. 

e 
The runoff control system for the Lime Sludge Pond area would be designed for runoff from a 

25-year, 24-hour storm event and checked for potential impact from a 100-year, 24-hour storm event. 

Runoff from the finish graded areas would be drained into the existing drainage ditches. 

5.3.4.1.5 ComDosite CaDDing Svstem 

The cap for the Lime Sludge Pond area would be constructed after replacement and grading of the 

stabilized layer. The approximate area of the cap would be 9,800 sq m (105,000 sq ft). 

The composite cap would be constructed in six distinct layers to provide final closure of the Disposal 

Cell (refer to Appendix E for details). The bottom layer of the cap would be a contouring layer to 

provide foundation for the upper layers. Clean compacted fill material from an on-site source would 

be used to construct the contouring layer. This layer would be 30 to 60 cm (12 to 24.in.) thick and 

would be rough graded to a minimum of four percent slope. A barrier layer would be placed above 0 
the contouring layer to impede downward movement of moisture from th 
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barrier layer. would consist of 60-cm (24-in.) thick compacted clay-bentonite mix with maximum 

permeability of 1 x 10' cm/sec and a bentonite geocomposite liner on top. A 30 cm (12-in.) thick 

drainage layer consisting of pea gravel would be placed above the barrier layer to intercept infiltrating 

precipitation. The gradation for pea gravel would be selected to provide a minimum permeability of 

1 x 10" cm/sec. A geotextile fabric would be placed above and below the drainage layer to prevent 

migration of the materials in the different layers. A 90 cm (36-in.) thick biotic layer of cobble stone 

would be placed above the drainage layer to serve as an intrusion barrier to burrowing animals. A 

15-cm (six-in.) thick filter layer of sand with a geotextile fabric above and below would be 

constructed above this biotic barrier. The upper layer of the cap would be comprised of a 53 cm 

(21-in.) thick vegetative root support zone of common soil, a 15 cm (six-in.) layer of top soil, and 

grass cover. Fertilizing, seeding, and mulching for the grass cover would be performed in 

accordance with the approved Erosion and Sediment Control Plan to minimize surface erosion. The 

cap would be finish graded to a minimum slope of four percent. 

-<. 

Various activities would be performed at the Lime Sludge Ponds to maintain the integrity and 

effectiveness of the capping system. These activities would include routine inspection of the capping 

system to identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten 

the integrity of the capping system; and repairs. Five-year, CERCLA reviews would also be 

conducted at the Lime Sludge Pond. 

5.3.4.1.6 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of eight pairs of monitoring wells around the Lime 

Sludge Ponds (refer to Figure 5-20). Each pair of monitoring wells would consist of a 1000-series 

[bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [intersect the phreatic surface in the Great Miami Aquifer, approximately 25 m (80 ft) deep]. Semi- 

annual sampling and analysis would be performed to monitor the groundwater quality and 

performance of the cap system. 

Access Restrictions 

Access restrictions would be implemented at the Lime Sludge Pond site. A security fence topped with 

barbed wire would surround the area to discourage intruders. While access controls are in effect, 
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access to the site would be confined to authorized personnel. Permanent physical markers would be 

used- to restrict access. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Lime Sludge Pond 

site under 'this alternative to ensure achievement of RAOs. These restrictions would prevent the 

drilling of wells for water consumption and agricultural use as well as restrict future excavation 

activities. 

5.3.4.2 Detailed Analvsis 

5.3.4.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer imlude: inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include: inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). In this alternative, the material from the Lime 

Sludge Ponds with contaminant concentrations above the PRLs for the off-property farmer and 

expanded trespasser would be capped in place. Therefore, this alternative would contain the source of 

contamination and provide engineering and institutional controls to reduce the potential for exposure 

through these pathways. The capping system would prevent direct exposure to the contaminants and 

would be designed for a life of 1,000 years, assuming proper maintenance. This alternative would 

not significantly reduce the toxicity, mobility, or volume of contaminated material through treatment. 

However, the.cap would reduce the potential for contaminants to migrate. . 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions would be employed to provide assurance that overall 

protection is maintained, such as groundwater monitoring at the Lime Sludge Pond, access 

restrictions, and deed restrictions, since all the material with contaminant concentrations above the 

0 relevant PRLs would be disposed on site. 
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5.3.4.2.2 Compliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 4 would comply with the chemical-specific ARARdTBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the consolidation and in situ containment 

of the Lime Sludge Ponds materials. 

The prescribed engineering controls for the in situ containment system were established for the 

protection of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air 

emission standards, and radon protection standards identified in Table B-1 of Appendix B would 

be met. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards found in Table B-1 of Appendix B. 

Action-SDecific ARARs/TBCs 

Alternative 4 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Lime 

Sludge Ponds contain both low-level radioactive wastehesidual radioactive material and exempted 

waste (lime sludge), design and construction of the on-site disposal facility would meet the more 

stringent requirements for the disposal of low-level radioactive wastehesidual radioactive material. 

EPA states in 40 CFR §192.02(a) that the disposal facility must be designed to be effective for a 

minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level radioactive 

waste disposal site must meet including protection of public health and safety, protection of the public 

and the environment from releases of radioactivity, and protection of groundwater resources. This 

disposal facility would also meet the less stringent OEPA technical requirements for the disposal of 

exempted waste. 
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Alternative 4 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. CERCLA guidance allows 

consolidation and capping within the area of contamination to be performed without considering the 

action as disposal or placement of waste. 

Therefore, this alternative would not invoke the OEPA siting criteria for exempted waste disposal 

facilities. The OEPA criteria include the restriction on siting disposal facilities over a sole-source 

aquifer. 

No ecological or archaeological sensitive areas have been identified. in the Lime Sludge Ponds battery 

limits. 

5.3.4.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated material located' in the Lime Sludge Ponds contains different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all COCs will be 

remediated to their respective PRLs based on an ILCR of 1 x 10" or a HI of 0.20. The COCs and 

their respective PRLs and background concentrations are listed in Table 5-9. Long-term risks were 

evaluated for the Lime Sludge Ponds. This alternative design eliminates any potential exposures to 

contaminated soil. Based on the RI, groundwater is not impacted. Therefore, there is no long-term 

residual risk associated with the Lime Sludge Ponds. 

0 

Background risk for the off-property farmer and expanded trespasser are 4.9 x lo4 and 5. I x lo6 ,  

respectively. The hazard index for the off-property farmer and the expanded trespasser are less than 

1 .O for each receptor. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained on site. The 

capping system would contain the contaminated material from the Lime Sludge Ponds with COCs at 

concentrations above the PRLs. The capping system uses proven construction technologies and 

materials of construction. The capping system would be designed to minimize the need for long-term 

management. 
... < 
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Despite design considerations, some long-term operation and maintenance would be required on the 

. capping system to maintain proper soil and vegetation cover and to maintain other structural 

components of the cap. Uncertainties associated with long-term maintenance include below surface 

damage to the cap and improper construction. Appropriate quality assurance and controls procedures 

during construction would assure proper installation of the capping system. With routine inspections 

and maintenance actions, it is unlikely that the capping system would need major modification or 

replacement. 

Groundwater monitoring would be used to identify contaminant seepage to determine the performance 

of the capping system. Samples from the monitoring wells would be collected and analyzed 

semiannually. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the capping system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 

guidance (DOE Order 5480.1 l), these potential exposures would be kept to ALARA levels and within 

regulatory limits. 

Long-Term Environmental Impacts 

Soil and Geology - The construction of the composite cap (Appendix E) over the Lime Sludge Ponds 

would cause a permanent loss of 1.0 ha (2.4 ac) of land at the FEMP site (Figure 5-20). To cap the 

South Lime Sludge Pond, the K-65 transfer line would have to be relocated 15 m (50 ft) south of its 

current location. Revegetation would be utilized to reduce the migration of surface contaminants by 

stabilizing the soil. Any disturbed areas would be regraded to blend with the surrounding grade of 

the area and revegetated to prevent erosion. No impacts to the geology of the FEMP site and 

surrounding areas would be expected. 

Water Oualitv and Hvdrolom - The construction of a composite cap (Appendix E) over the Lime 

Sludge Ponds would reduce leachate generation and the infiltration rate of surface water through the 

fill material and soil. Periodic inspections and maintenance of the capped area would be performed. 

Gco*: t'*tT 
a d d  

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

FER\CRUZFS\TEXTSECS.#lL4pril 21. 1994 10:25am 5-138 



- porn 
FEMP-OU -4 DRAFT 
April 29, 1994 

In addition, groundwater monitoring wells would be installed around the area to detect any migration 

of contaminants. 

Air Ouality - The placement of a composite cap (Appendix E) over the Lime Sludge Ponds would 

prevent or eliminate any long-term impacts to air quality associated with on-site disposal. 

Biotic Resources: The composite capping system would be effective in protecting the environment by 

reducing wildlife exposure to the contaminated material, reducing surface waste infiltration, reducing 

leachate generation, and reducing groundwater contamination. 

Wetlands and FloodDlains - Floodplain areas would not be impacted. Refer to Lime Sludge Ponds 

Alternative 3, Long-Term Environmental Impacts, for expected wetlands impacts. 

Socioeconomic and Land Use - The in situ containment of contaminated material in the Lime Sludge 

Ponds would restrict future uses of the site. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Lime Sludge Ponds alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

5.3.4.2.4 

This alternative would not treat the contaminated material from the Lime Sludge Ponds such that 

toxicity, mobility, or volume would be reduced. The contaminated material would be capped, which 

would reduce the potential for contaminants to migrate. Engineered and institutional controls would 

reduce the potential for exposure. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

5.3.4.2.5 Short-Term Effectiveness 

Short-term risks potentially experienced by the trespassing youth, off-property farmer, and non- 

remedial worker were well within what would be expected under naturally occurring background 

conditions. Construction and transportation risks did not appear to differ significantly among 

alternatives. Appendix C contains an evaluation of short-term risks for this alternative. 
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Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Short term COC risks potentially experienced by the non-remediation worker, off-property 

farmer, and trespassing youth during implementation remedial activities are 3.3 x 6.5 x lo-’ and 

9.0 x respectively. 

emissions. Particulate emissions would be reduced by misting of the excavation area, haul roads, and 

disposal area during construction. A small increase in truck traffk cannot be avoided but assurances 

as to driver qualifications, placarding of the disposal containers, and notification of the appropriate 

agencies of haul routes would be initiated. Vehicular traffic through the site could cause transport of 

contamination, but would be minimized through the use of equipment decontamination facilities within 

close proximity of the excavation. Public sector truck injuries and fatalities are estimated at 

1.1 x 10” and 5.5 x loT5, respectively. 

Excavation, transportation, and disposal would cause increased particulate 

During construction, the site would be delineated into specific work zones. Also, contaminant 

migration due to surface water transport would be controlled by utilizing collection trenches, berms, 

and silt fences around the perimeters of the excavation and disposal sites. In addition, access controls 

would be implemented to ensure contamination is not transported off site by personnel and vehicles. 

There would be minimal additional risks to the community since the contaminated material would be 

disposed on site. In addition, air monitoring equipment would be positioned around the perimeter of 

the excavation area to measure any emissions of airborne contaminants. 

Protection of Workers During. Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. Truck 

transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 1.0 x 10” and 5.5 x lo-’, respectively. Construction injuries and fatalities associated 

with this remedial action are estimated at 0.52 and 7.7 x lo”, respectively. 
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All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and wourd mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 
reasonably achievable. Therefore, the short-term risks to the remedial workers are considered 

acceptable. 

Short-Term Environmental Impacts 

Soil and Geologv - Site preparation would begin with the clearing and grubbing of approximately 2.0 

ha (4.9 ac) for the installation of erosion and runoff controls; construction of access roads, 

decontamination facilities, site utilities, and support facilities. 

Water Oualitv and Hvdrology - Runoff would be collected for treatment. During remediation, 

monitoring wells would be installed around the perimeter of the capped waste to measure water 

quality in the long term. 0 
Air Ouality - Excavation and construction activities would create the potential for air quality impacts 

due to the disturbance of contaminated material. Dust control measures would be implemented in the 

Lime Sludge Ponds and on haul roads. Measures would include: utilizing water sprays, covering 

stockpiles, using temporary vegetative covers, and covering loads during transportation activities. 

Existing air monitoring stations would be evaluated for their effectiveness during construction 

activities at the Lime Sludge Ponds and additional stations would be added if necessary. In addition, 

mobile air samplers would be used at the work areas in the Lime Sludge Ponds to ensure that airborne 

releases would be maintained at acceptable levels. 

Biotic Resources - The in situ containment of contaminated material in the Lime Sludge Ponds would 

impact introduced grassland habitat in the South Lime Sludge Pond. 

Wetlands and Floodplains - The 0.02 ha (0.04 ac) of drainage ditchhwale wetlands north and 

northwest of the Lime Sludge Ponds (Lime Sludge Ponds Alternative 2) could be impacted duping, 
- 

excavation activities. Engineering controls would be implemented to minimize or eliminate impacts. 
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Floodplain impacts .would not occur as a result of this alternative. A Floodplain/Wetlands Assessment 

is provided as Appendix H. 

Socioeconomic and Land Use - The present worth capital cost of implementing Lime Sludge Ponds 

Alternative 4 is estimated at $9,054,900 which would increase the collective revenue of the CMSA by 

1.4 percent over a period of 30 years. The majority of this increase would occur during the initial 16 

months. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Lime Sludge Ponds alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2,  Short-Term 

Environmental Impacts). 

Duration of Remedial Activities 

The excavation, consolidation, and capping of contaminated material from the Lime Sludge Ponds 

would be completed and remedial action objectives met within 16 months. 

5.3.4.2.6 Imulementabilitv 

Technical Feasibilitv 

The technical feasibility of consolidation and capping of the contaminated material from the Lime 

Sludge Ponds is straightforward and reliable. The construction of the. capping system can be easily 

implemented using standard construction equipment and techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 

The on-site consolidation and capping of contaminated material would be effective at remediating the 

Lime Sludge Ponds and at meeting the remediation goals; therefore, no future remedial action would 

be anticipated for this alternative. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The groundwater monitoring would be 

effective in monitoring the performance of this alternative. The removal of contaminated material and 

containment would mitigate any potential pathway. 
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Administrative Feasibilitv a 
All consolidation and capping of contaminated material in this alternative would be conducted entirely 

on site. Substantive provisions of permits that would otherwise be required for these activities are 

considered ARARs. Compliance with ARARs is required of any selected remedial alternative. EPA 

and OEPA are the key agencies that will determine if 1) the proposed/selected remedy adequately 

addresses identified ARARs and 2) the remedial design is consistent with the basis for concluding (in 

the ROD) that the selected remedy will achieve compliance ARARs. The ROD would be used as an 

enforceable document to coordinate actions and responsibilities between the DOE, USEPA, and 

OEPA. By legal agreement (Le., consent agreements), EPA reviews and approves the FS and 

ultimately the remedial design. OEPA actively participates in the review process. Accordingly, if 

this alternative adequately addresses the identified ARARs, then no known administrative barriers 

would exist to prohibit the remedial action. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the capping 

system and disposal of the contaminated material. Laborers capable of operating material handling 

equipment would be required. Personnel specialized in Health and Safety and personnel monitoring 

would be required. These personnel and others required for implementation of this alternative are 

readily available. 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of technologies would be required. In general, standard 

construction practices would be used and a sufficient number of contractors possessing the required 

skills and experience are available to implement this alternative. Therefore, competitive bidding is 

possible. No additional development of technologies would be required. In general, standard 

construction practices would be used and a sufficient number of contractors possessing the required 

skills and experience are available to implement this alternative. Therefore, competitive bidding is 

possible. . 

5.3.4.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-1 1 and presented in detail in Appendix F. ' The cost estimate for this 

alternative has minus 30 percent to plus 50 percent accuracy. 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$9.054.900 $2.389.800 $1 1.444.500 

TABLE 5-11 

ALTERNATIW 4 - LIME SLUDGE PONDS 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

ANNUAL O&M 
Year 1 Years Years 6-30 5-Year 

2-5 Review 

$195.905 $195.905 $107,905 $24,400 

Present worth cost is calculated based on thetime period of 16 months for construction and 30 years 

for O&M after remediation. 

CaDital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs, O&M costs, and assumptions used to 

determine costs is provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

reviews. 

5.3.4.2.8 State Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.3.4.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 
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5.3.5 Alternative.5: On-Site DisDosal with Lime Sludge Stabilization 

This alternative is developed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. However, there are no COCs, and therefore no PRLs, 

for the off-property farmer so the PRLs for the expanded trespasser control. 

Based on the increased health risks for the expanded trespasser for exposure to soil, the following 

COCs have been established for the Lime Sludge Ponds: aroclor- 1254, beryllium and radionuclides, 

including radium-228, thorium-228, and uranium-238. There are no COCs for exposure to surface 

water or groundwater. 

Figure 5-22 illustrates the block flow diagram for this alternative. 

5.3.5.1 Description 

Under this alternative, lime sludge from the Lime Sludge Ponds with contaminant concentrations 

above the PRLs for the expanded trespasser as shown in Table 5-9, would be excavated, staged, 

stabilized with flyash, and deposited in the on-site Disposal Cell. These PRLs are based on an ILCR 

of 1 x or a HI of 0.20. The remaining material with contaminant concentrations above the PRLs 

for the expanded trespasser would be excavated, staged, and deposited in the same on-site Disposal 

Cell located in the southeast corner of the FEMP. 

This alternative includes site preparation; removal, transportation and disposal of contaminated 

material; site restoration; and institutional actions. It is estimated that the completion of this 

alternative would require 39 months. 

5.3  3 . 1  . 1 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing exclusion zones, installation of erosion and sediment control measures and runoff control 

facilities, clearing and grubbing, and installation of site utilities and construction support facilities. 

The following paragraphs describe each of these activities. 

Site Preparation 

Preparation of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 
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A ~ r i l 2 9 ,  1994 0 would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline vertical and horizontalTont% ?or'the?onstruction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

final as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 0 
Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Lime Sludge Pond area and the 

Disposal Cell site. The runoff control facilities would be designed to control runoff from a 10-year, 

24-hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. 

Runoff from the Lime Sludge Ponds exclusion zone would be collected in a dewatering trench which 

would drain to a central collection point for pumping to the sedimentation tank (see description under 

Construction Support Facilities). Runoff from the Disposal Cell exclusion zones (storage and 

decontamination areas) would be collected in a sump and pumped to a separate sedimentation tank 

(see description under Construction Support Facilities). 

Water from the sedimentation tanks would be conveyed to the AWWT facility in double wall 

pipelines [approximately 366 m (1200 ft) from the Lime Sludge Ponds and 1100 m (3500 ft) from the 

Disposal Cell site]. The double wall pipelines would consist of a two-in. HDPE carrier pipe and 
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four-in. HDPE container pipe. Runoff from areas outside the exclusion zones 
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would be diverted to 

existing ditches. Diversion of runoff would require construction of berms and/or an interceptor ditch 

outside the exclusion zones. 

Clearing and Grubbing 

Clearing and grubbing of vegetated areas around the Lime Sludge Ponds and at the Disposal Cell site 

will facilitate construction activities that follow. It is estimated that approximately 1.6 ha (4 ac) will 

be cleared and grubbed around the Lime Sludge Ponds and approximately 7.3 ha (18 ac) in the area 

of the Disposal Cell. Construction fences and physical markers would be installed to identify the 

boundaries of the Lime Sludge Ponds and the Disposal Cell site and to limit personnel and equipment 

access. 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. An access road [approximately 610 m (1200 ft)] would be constructed from 

the Lime Sludge Ponds to the Disposal Cell site. Also, the South Access Road would be relocated 

east of the Disposal Cell site to allow use of the existing road for transportation between the Lime 

Sludge Ponds and the Disposal Cell. Security fencing would be installed around the Disposal Cell 

site. 

Construction SuuDort Facilities 

Construction support facilities would include an office area, a storage area, sedimentation tanks, and 

decontamination facilities. The construction office area to support the remediation would include two 

trailers, a laydown area for equipment and materials, construction parking, and temporary fencing. 

The staging area for temporary storage, dewatering, and loading of contaminated material would be 

provided at the Disposal Cell (refer to Figure 5-8 for location). After grading of this area, a 50 m 

(160 ft) square concrete slab with curb would be constructed. A 49,250 liter (13,000 gallon) 

sedimentation tank would be installed on the staging area pad. The runoff from the staging area 

would be collected in a concrete sump, pumped to the sedimentation tank, and later pumped to the 

. AWWT facility. 
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The storage area for temporary storage of contaminated material from all Operable Unit 2 subunits 

would be provided outside the Disposal Cell area (refer to Figure 5-8 for location). After grading of 

this area, a 60 m (200 ft) square asphalt slab with curb would be constructed. A 18,900 liter 

(5000 gallon) sedimentation tank would be installed on the storage area pad. The runoff from the 

storage area would be collected in a concrete sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

The decontamination facilities . ,  for personnel and equipment would be constructed at the egress point 

next to the Lime Sludge Ponds and at the egress from the Disposal Cell area (refer to Figure 5-8 and 

Figure 5-1 8). The decontamination facilities would include a trailer to store/remove/dispose PPE and 

decontamination areas for construction equipment and personnel (for typical details of 

decontamination areas, refer to Appendix E). Wastewater and runoff from the decontamination areas 

.would be collected in a sump, pumped to the sedimentation tank, and later pumped to the AWWT 

facility. 

5.3.5.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Lime Sludge Ponds would be performed using 

conventional equipment. Types of equipment to be used include track-type excavators, front end 

loaders, and dump trucks. * Initially, free-standing water in the North Lime Sludge Pond would be 

removed by forming trenches to a sump and pumping to the sedimentation tank. 

During removal, lime sludge and contaminated soil would be visually segregated. The contaminated 

soil would be deposited in the Disposal Cell. The lime sludge would be staged for stabilization. It is 

estimated that approximately 12,600 cu m (16,500 cu yd) of lime sludge and 11 cu m (15 cu yd) of 

contaminated soil would be excavated. As part of the excavation activities, five groundwater 

monitoring wells at the Lime Sludge Ponds would be plugged and abandoned. The construction water 

from the excavation areas would be collected and pumped to an aboveground sedimentation tank 

before being pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 
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it is determined that contaminated material above PRLs has been removed, berms around the ponds 

will be pushed into the ponds and restoration of the site will begin. 

5.3.5.1.3 Treatment of Contaminated Material 

Stabilization 

Lime sludge material would be combined with the flyash material at the ratios and with the additives 

that were determined in a treatability study. Mixing of the material would be performed using 

conventional mixing devices (Le., pug mill). A throughput rate of 153 cu m (200 cu yd) per day can 

be obtained by standard pug mill type equipment. Emissions of particulates from the mixing 

equipment would be controlled through the use of HEPA filters. The ambient air concentration of 

particulates in the vicinity of the mixing equipment would be monitored. 

Excavated material would be divided into 10 cu yd batches for mixing. Tracking of each batch would 

be required for QA/QC. Based on the treatability study, it was assumed that a 1:7 mix ratio of lime 

sludge to flyash is required. In addition, hydrated lime would be added to obtain a pH of 12.0. A 

process flow diagram of the mixing operation is shown on Figure 5-23. Based on the treatability 

study, the optimum moisture as determined by the standard Proctor moisture density relationship 

would be used for mixing. During remedial design, the use of a dryer for process control of moisture 

content of the feed materials (lime sludge and flyash) will be evaluated. Each batch of material would 

be screened and shredded/crushed as required to obtain a particle size not exceeding 13 mm (0.5 in.) 

in diameter. This would be performed to both ensure that adequate surface area of waste particles 

exists for stabilization and also for protection of mixing equipment. Following shredding/crushing, 

the material would be conveyed to the pug mill for mixing. Once in the pug mill, the required 

additives (lime to a pH of 12.0) and additional moisture, if required, would be combined with the 

lime sludge and flyash. Each batch of mixed material would be tested for TCLP leachate to ensure 

compliance with the OEPA regulations. 

Mixed material would be taken from the mixing device and stored until results of testing confirm 

disposal requirements are met. Material from the storage area would then be conveyed to the 

adjacent Disposal Cell. The addition of hydrated lime and water for stabilization is expected to 

increase the volume of contaminated material approximately 10 percent. 
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5.3.5.1.4 Transuortation of Contaminated Material 

The contaminated material would be hauled from the Lime Sludge Ponds to the storage area at the 

Disposal Cell and from the storage area to the Disposal Cell in dump trucks. The trucks would be 

lined and covered to prevent the trucks from getting contaminated and to prevent the spread of 

contamination during transportation. 

5.3.5.1.5 Disuosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast corner of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8). The Disposal Cell would be constructed in 

accordance with the applicable ARARs and DOE guidelines. The cell would be designed for a 

minimum life of 200 years, with an expected life of 1,000 years. Approximately 127,000 cu m 

(166,000 cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed in the Disposal 

Cell. An additional 65,000 cu m (85,000 cu yd) of soil would be used for the Disposal Cell berm 

construction. 

. 

Construction of the cell would include site preparation; installation of the liner system and leachate 

collection system; disposal of the contaminated material; and capping. 

Site Preuaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.3.3.1.1, including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

Disuosal Cell Liner Svstem 

The liner system would be constructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The liner construction would begin with subgrade preparation. The 

Disposal Cell site would be graded and compacted to at least 95-percent of the maximum standard 

Proctor density. The side walls of the cell would then be constructed using clean material from the 

site. The liner would be designed to minimize the potential release of contaminated leachate to the 

perched groundwater and the underlying Great Miami Aquifer. The liner would be 52,000 sq m 

(560,000 sq ft). 
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The liner components, from bottom to top, (refer to typical liner detail in Appendix E) would include 

a primary' liner of 150 cm (60-in.) thick compacted clay-bentonite mix with a maximum permeability 

of 1 x lo-' cm/sec, a barrier layer of 60-mil HDPE FML, geotextile fabric to protect the FML during 

placement of the drainage layer, a drainage layer of 30-cm (12-in.) thick pea gravel with a minimum 

permeability of 1 x IOs2 cm/sec, six-in. diameter perforated HDPE piping in the drainage layer for the 

leachate collection, geotextile fabric over the drainage layer to prevent migration of fines from the 

overlaying contaminated material into the pea gravel, and a 30-cm (12-in.) thick cushion layer without 

any sharp objects. Contaminated material placed in this layer would be pre-screened and would be 

free of sharp objects or other characteristics that could jeopardize the integrity of the non-woven 

geotextile. No heavy equipment would be operated over the liner until the 30-cm (12-in.) cushion 

layer is placed. 

The leachate collection system would include approximately 915 m (3,000 linear ft) of six-in. 

diameter perforated HDPE leachate collection piping in the drainage layer; two HDPE leachate 

collection sumps outside the liner area, double wall (two-in. carrier pipe, four-in. containment pipe) 

HDPE leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout 

manholes on the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

Cappine Svstem 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The total area of the cap would be approximately 52,700 sq m (567,000 sq ft) and would 

include dike and composite cap. 

The composite cap would be constructed in six distinct layers to provide final closure of the Disposal 

Cell (refer to Appendix E for details). The bottom layer of the cap would be a contouring layer to 

provide foundation for the upper layers. Clean compacted fill material from an on-site source would 

be used in constructing the contouring layer. This layer would be 30 to 60 cm (12 to 24 b b p i k  
_. 430 
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and would be rough graded to a minimum of four percent slope. A barrier layer would be placed 

above the contouring layer to impede downward movement of moisture from the drainage layer. The 

barrier layer would consist of 60cm (24-in.) thick compacted clay-bentonite mix with maximum 

permeability of 1 x 

drainage layer consisting of pea gravel would be placed above the barrier layer to intercept infiltrating 

precipitation. The gradation for pea gravel would be selected to provide a minimum permeability of 

1 x 10" cm/sec. A geotextile fabric would be placed above and below the drainage layer to prevent 

migration of the materials in the different layers. A 90cm (36-in.) thick biotic layer of cobble stone 

would be placed above the drainage layer to serve as an intrusion barrier to burrowing animals. A 15- 

cm (six-in.) thick filter layer of sand with a geotextile fabric above and below would be constructed 

above this biotic barrier. The upper layer of the cap would be comprised of a 53cm (21-in.) thick 

vegetative root support zone of common soil, a 15cm (six-in.) layer of top soil, and grass cover. 

Fertilizing, seeding, and mulching for the grass cover would be performed in accordance with the 

cm/sec and a bentonite geocomposite liner on top. A 30cm (12-in.) thick 

approved Erosion and Sediment Control Plan to minimize surface erosion. The cap would be finish 

graded to a minimum slope of four percent. 

Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell facility. 

5.3.5.1.6 Site Restoration 

After removal of the contaminated material from the Lime Sludge Ponds, a post-removal survey of 

the site would be performed to determine earthwork requirements for the finish grading. The site 

would be finish graded to blend with the surrounding topography (refer to Figure 5-15). Clean fill 

(approximately 20,600 cu m (27,000 cu yd) for the finish grading would be borrowed from an off-site 

source. Finish graded areas would be vegetated to minimize erosion. The runoff control system for 

the finish graded areas would be designed for runoff from a Z-year, 24-hour storm event and 

checked for potential impact from a 100-year, 24-hour storm event. Runoff from the finish graded 

areas would be drained into the existing ditch west of the landfill. At the completion of the finish 

grading a postconstruction survey would be performed to document the as-built condition at the site. 
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5.3.5.1.7 Institutional Actions 
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Groundwater Monitoring 

Groundwater monitoring would include installation of twenty pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

[bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m (80 ft) deep]. 

Initially groundwater level measurements would be taken. In addition, semi-annual sampling and 

analysis would be performed to monitor the groundwater quality and performance of the Disposal 

Cell. 

' 

Access Restrictions 

Access restrictions would be implemented at the Lime Sludge Ponds and Disposal Cell. A security 

fence topped with barbed wire would surround the area to discourage intruders. While access 

controls are in effect, access to the site would be confined to authorized personnel. Permanent 

physical markers would be used to restrict access. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Lime Sludge Ponds 

and Disposal Cell site under this alternative to ensure achievement of RAOs. These restrictions 

would prevent the drilling of wells for water consumption and agricultural use as well as restrict 

future excavation activities. 

5.3.5.2 Detailed Analvsis 

5.3.5.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include: inhalation of particulate in air; 

ingestion of plants and livestock; ingestion, dermal contact, and inhalation of groundwater. Pathways 

that exist for the expanded trespasser include: inhalation of particulates in air; ingestion and dermal 

contact of surface water; ingestion and dermal contact of sediments; ingestion, dermal contact, and 

external radiation of soil. Following removal, soil with contaminant concentrations above the P R b  . 
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for the off-property farmer and expanded trespasser and the lime sludge would be disposed at the on- 

site Disposal Cell. Therefore, this alternative would contain the source of contamination, thereby 

eliminating the potential for exposure through these pathways. 

On-site disposal of the stabilized lime sludge and contaminated soil in the above grade Disposal Cell 

would provide additional control of contaminant migration to human and the environment. The 

Disposal Cell would be protective of the groundwater by mitigating the potential for contaminant 

migration to the Great Miami Aquifer. The cell would prevent direct exposure to the contaminants 

and would be designed for a 1,000 year design life. 

This alternative would not reduce the toxicity, mobility, or volume of contaminated soil through 

treatment; however, it would reduce the mobility of contakinants within the lime sludge through 

stabilization of the lime sludge. Stabilization of lime sludge would not reduce either the volume or 

the toxicity of cohtaminants within the lime sludge material. There are no COCs in the perched 

groundwater located underneath the Lime Sludge Ponds; therefore, no removal or treatment- of 

perched groundwater would be required to protect the Great Miami Aquifer. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions would be employed to provide assurance that overall protection is 

maintained, since all the material with contaminant concentrations above the relevant PRLs would be 

disposed on-site. 

5.3.5.2.2 Compliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 5 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of al l  contaminated material 
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0 from the Lime Sludge Ponds. The stabilized lime sludge and the remaining material would be 

disposed at an on-site disposal facility. 

The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards found in Table B-1 of Appendix B. 

Action-Suecific ARARs/TBCs 

Alternative 5 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Lime 

Sludge Ponds includes both low-level radioactive wastehesidual radioactive material and exempted 

waste (lime sludge), design and construction of the on-site disposal facility would meet the more 

stringent requirements for the disposal of low-level radioactive wastehesidual radioactive material. 

EPA states in 40 CFR $192.02(a) that the disposal facility must be designed to be effective for a 

minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level radioactive 

waste disposal site must meet including protection of public health and safety, protection of the public 

and the environment from releases of radioactivity, and protection of groundwater resources. This 

disposal facility would also meet the less-stringent OEPA technical requirements for the disposal of 

exempted waste. 

0 

Location-Suecific ARARsITBCs 

Alternative 5 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Lime Sludge Ponds would be performed under the relevant and appropriate CAMU regulations 

(40 CFR $264.552). While the majority of wqtes in Operable Unit 2 are not considered to be 

hazardous wastes, the substantive requirements of the CAMU rule are considered to be relevant and 

appropriate because the CAMU rule addresses situations sufficiently similar to those encountered in 

the remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placement/disposal of wastes. According to 

OEPA guidance, exempt waste disposal facilities are not normally located over a sole-source aquifer, 0 
_. 
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but may be situated in such a location if adequate protection of human health and the environment is 

demonstrated (see Section 2.2.3). 

5.3.5.2.3 Long-Term - Effectiveness and Permanence 

Magnitude of Residual Risks 

The lime sludge and contaminated soil located in the Lime Sludge Ponds contain different COCs for 

different media associated with the route of exposure. After the RAOs are achieved, all COCs will 

be remediated to their respective PRLs based on an ILCR of 1 x lod or a HI of 0.20. The COCs and 

their respective PRLs and background concentrations are presented in Table 5-9. This alternative 

design eliminates any potential exposures to contaminated soil. Based on the RI, groundwater is not 

impacted. Therefore, there is no long-term residual risk associated with the Lime Sludge Ponds. 

Background risk for the off-property farmer and expanded trespasser are 4.9 x 10“ and 5.1 x lod, 

respectively. The hazard index for the off-property farmer and the expanded trespasser are less than 

1 .O for each receptor. 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consist of the 

stabilized lime sludge and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 
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By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the On-site Disposal Cell would reach the Great Miami 
Aquifer. The modeling results are provided in Appendix D.3. 

In addition, the five-year CERCLA review process to ensure continued performance of the Disposal 

Cell would be part of this alternative. 

Adeauacv and Reliability of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. The Disposal Cell would contain all the lime sludge and contaminated 

soil from the Lime Sludge Ponds with COCs at concentrations above the PRLs. The Disposal Cell 

uses proven construction technologies and materials. Similar disposal cells are currently being 

employed for the containment of hazardous waste, low level radioactive waste under both DOE and 

NRC programs, and uranium mill tailings under the DOE UMTRA and FUSRAP. A 5-year 

CERCLA review of the on-site Disposal Cell would be required to assure that the structural integrity 

remains intact, that adequate and effective protection to both human health and the environment would 

be maintained, and that the remediation goals would be met. No follow up remediation actions would 

be required .under this alternative. 

Using proper design and construction methods, the on-site Operable Unit 2 Disposal Cell alternative 

would meet the required performance specifications associated with long-term containment and 

prevention in the migration of the contaminants. Appropriate quality assurance and controls 

procedures during construction would assure proper installation of the cap and liner of the cell. Fate 

and transport modeling, as discussed in the previous section, has been done and leaching of the 

contaminants result in a risk to off-site receptors of less the 10". The disposal facility would be 

operated and maintained in accordance with applicable local, state, and federal regulations. 

Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspections and maintenance actions, it is unlikely that the 

Disposal Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine the performance of the cell. 
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' Long-term management required to maintain the Lime Sludge Ponds would include performing 

periodic site inspections and groundwater monitoring of the Great Miami Aquifer. The groundwater 

monitoring would be performed semiannually at the on-site Disposal Cell. The Great Miami Aquifer 

groundwater monitoring at the Lime Sludge Ponds would be performed by Operable Unit 5. 

Lone-Term Environmental ImDacts 

The long-term impacts related to the on-site disposal of contaminated material from the Lime Sludge 

Ponds would be the same as for the Lime Sludge Ponds Alternative 3. 

5.3.5.2.4 

On-site disposal of the lime sludge and contaminated soil would be performed as part of this 

Reduction of Toxicitv. Mobility. or Volume Through Treatment 

alternative. Lime sludge would be treated using stabilization. In accordance with the ARARs, 

treatment of the lime sludge would not be required. However by stabilizing the lime sludge with on- 

site flyash, a product exhibiting increased protectiveness of the groundwater would be created. 

Treatment of the contaminated soil would not be performed for on-site disposal. 

The quantity of lime sludge to be removed and stabilized is 12,600 cu m (16,500 cu yd). 

Stabilization utilizes hydrated lime to increase the pH. By increasing the pH and increasing the 

cement like properties of the treated lime sludge, the mobility of the COCs are reduced. Stabilization 

would not destroy the material treated but, would'reduce the principal threats by reducing the COCs 

mobility. The resulting material is therefore, more protective of the groundwater. Stabilization is 

also a proven processes used for reduction in the mobility of COCs, but would require a treatability 

study to determine the appropriate mixing ratios and additives which would decrease the mobility of 

the COCs as determined by TCLP testing. This process utilizes standard construction equipment and 

techniques. Stabilization would not reduce the volume of material to be disposed in the on-site 

Operable Unit 2 Disposal Cell. 

Treatment of the lime sludge using stabilization would not destroy or reduce the quantity of COCs in 

the waste material or the volume of the waste material, it would however reduce contaminant 

mobility. A treatability studies would be performed to determine the reduction in contaminant 

mobility due to stabilization. 
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Stabilization does not produce a residual waste. Following treatment, the COCs would remain in the i 

treated product. Although the mobility would be reduced to levels acceptable for land disposal. The 

maximum level of mobile contamination would not exceed the TCLP concentration allowable for the 

COCs. 4 

2 

3 

5 

Treatment of the lime sludge would be performed to decrease the mobility of the COCs prior to land 

disposal. This reduction in mobility would reduce the hazards posed by the COCs to all receptors 

through each media. Also, on-site disposal would reduce the migration of the COCs at the Lime 

Sludge Ponds and would therefore reduce the hazards posed to all receptors through each media. 

The principal threats at the Lime Sludge Ponds are within the scope of the remedial action. 

5.3.5.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer, and non- 

remedial worker were well within what would be expected under naturally occurring background 

conditions. Construction and transportation risks did not appear to differ significantly among 

alternatives. Appendix C contains an evaluation of short-term risks for each alternative. 

Protection of the Communitv During Remedial Actions 

Implementation of this alternative would result in minor increased risks to the public. Short term 

COC risks potentially experienced by the non-remediation worker, off-property farmer, and 

trespassing youth during implementation remedial activities are 1.4 x lo”, 1.2 x 10” and 3.9 x lo-’, 

respectively. Excavation, treatment, and disposal would cause increased particulate emissions. These 

emissions would be reduced by misting of the excavation area, haul roads, and storage areas during 

excavation and disposal. Treatment processes would be performed so that emissions can be controlled 

by filters and scrubbers. Also, contaminant migration due to surface water would require controI via 

silt fence and sedimentation basins. 

Vehicular traffic through the site could cause transport of contamination, but would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

Public sector truck injuries and fatalities are estimated at 2.2 x lo4 and 2.4 x lo”, respectively. 

During excavation, the site would be delineated into specific work zones. In addition, access controls 

would be implemented to ensure contamination is not transported off-site by personnel and vehicles. 
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Likewise, these procedures would also be implemented at the treatment and disposal areas. Also, 

monitoring of airborne emissions would be performed. 

Protection of Workers During Remedial Actions 

Exposure to contamination for the on-site workers includes particulate emissions, dermal contact, 

ingestion, and external radiation. The appropriate levels of personnel protective equipment including 

protective clothing and respirators would be utilized to reduce risks of exposure associated with these 

routes. Personnel decontamination facilities would be construct and utilized. All physical hazards 

associated with excavation and heavy equipment would be clearly identified. 

Truck transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 7.4 x lo-' and 3.8 x 10" respectively. Construction injuries and fatalities associated with 

this remedial action are estimated at 2.4 and 3.5 x lo", respectively. 

All remedial activities would be conducted in accordance with a Health & Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During construction, treatment, and disposal activities would be 

conducted in accordance with the Site Specific Health & Safety Plan and would mitigate potential for 

workers to be exposed to unacceptable contaminant concentrations. Training, procedures, and 

personnel monitoring would assure that worker exposure would be as low as reasonably achievable. 

Therefore, the short-term risks to the remedial worker are considered acceptable. 

Short-Term Environmental. ImDacts 

The short-term environmental impacts of on-site disposal of contaminated material from the Lime 

Sludge Ponds would be the same as for Lime Sludge Ponds Alternative 3 with a few exceptions. 

First, lime sludge would be mixed with flyash to reduce the permeability, leachability, and mobility. 

In addition, the present worth capital cost of implementing Lime Sludge Ponds Alternative 5 is 

estimated at $7,751,600 which would increase the collective revenue of the CMSA by 1 . 1  percent 

over a period of 30 years. The majority of this increase would occur during the initial 39 months. 

Duration of Remedial Activities 

The excavation, stabilization 'md disposal of contaminated material from the Lime Sludge Ponds 

would be completed and remedial action objectives met within 39 months. 
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5.3.5.2.6 Implementability 
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1 

Technical Feasibility 

The technical feasibility of excavation and on-site disposal of the lime sludge and contaminated soil 

from the Lime Sludge Ponds is straight forward and reliable. The excavation, construction of tlie 

Disposal Cell, disposal of the waste in the cell, and the stabilization of the lime sludge can be easily 

implemented using standard construction equipment and techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 

The on-site disposal of stabilized lime sludge and contaminated soil would be effective at remediating 

the Lime Sludge Ponds and at meeting the remediation goals; therefore, no future remedial action 

would be anticipated for this alternative. No migration or exposure pathways exist that cannot be 

monitored adequately to determine the effectiveness of the remediation. The leachate collection 

system and groundwater monitoring would be effective in monitoring the performance of the Operable 

Unit 2 Disposal Cell. The containment of stabilized lime sludge and contaminated soil in an on-site 

Operable Unit 2 Disposal Cell would mitigate any potential pathway. 0 
Administrative Feasibility 

All excavation, construction, and disposal activities of lime sludge and contaminated soil, and the 

stabilization of lime sludge in this alternative would be conducted entirely on site. Substantive 

provisions of permits that would otherwise be required for these activities are considered ARARs. 

Compliance with ARARs is required of any selected remedial alternative. EPA and OEPA are the 

key agencies that will determine i f  1) the proposedhelected remedy adequately addresses identified 

ARARs; and 2) the remedial design is consistent with the basis for concluding (in the ROD) that the 

selected remedy will achieve compliance ARARs. The ROD would be used as an enforceable 

document to coordinate actions and responsibilities between the DOE, USEPA, and OEPA. By legal 

agreement (Le. consent agreements), EPA reviews and approves the FS and ultimately the remedial 

design. OEPA actively participates in the review process. If this alternative adequately addresses all 

other identified ARARs, then no known administrative barriers are anticipated. 

Since atl treatment and disposal would be performed on site, no off-site treatment or storage capacity 

would be required to implement this alternative. Storage capacity would not be required to implement 

this alternative since the Operable Unit 2 Disposal Cell would be constructed before the Lime sludge 
. . -.I . 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$7,75 1,600 $1,483,400 $9,234,600 

and contaminated soil would be excavated from the Lime Sludge Ponds. The on-site Disposal Cell 

would be properly sized to accept 18,121 cu m (23,700 cu yd) of material from the Lime Sludge 

Ponds. This volume includes a 10 percent bulking factor for lime sludge stabilization. 

Year 1 Years Years 6-30 5-Year 
2-5 Review 

$138,939 $117,510 $69,110 $5,924 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell, stabilization of the lime sludge, and excavation and disposal of the contaminated soil. Labors 

capable of operating crushing and shredding equipment and material handling equipment would be 

required. Also, personnel specialized in Health and Safety and personnel monitoring would be 

required. These personnel and others required for implementation of this alternative are readily 

available. 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. 

5.3.5.2.7 Cost 
The estimated capital, annual operation and maintenances and present worth costs for this alternative 

are summarized in Table 5-12 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to plus 50 percent accuracy. 

TABLE 5-12 

ALTERNATIVE 5 - LIME SLUDGE PONDS 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

ANNUAL O&M 

Present worth cost is calculated based on the time period of 39 months for construction and 30 years 

for O&M after remediation. 
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Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs, O&M costs, and assumptions used to 

determine costs are provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

reviews. 

5.3 5 2 . 8  State Acceptance 

This criterion will be addressed in the 

following the public comment period. 

5.3.5.2.9 Communitv Acceptance 

This criterion will be addressed in the 

following the public comment period. 

responsiveness summary and ROD that will be prepared 

responsiveness summary and ROD that will be prepared 

5.4 INACTIVE FLYASH PILE 

Eight alternatives were developed for the Inactive Flyash Pile. These alternatives, with the exception 

of Alternative 1 (No Action), evaluate remediation strategies which are protective of human health 

and the environment. Based on the future land use, PRLs were developed that provide protectiveness 

at a 1.0 x 10" ILCR and a HI of 0.20 for each COC. Alternative 2 evaluates the PRLs developed for 

COCs based on a future land use scenario with private ownership for the on-property resident farmer. 

This alternative considers the subunit to be essentially "free released" for unrestricted use of the soil 

and groundwater by the on-property resident farmer. Alternative 2 is also protective of the 

off-property resident farmer and expanded trespasser. These alternatives consider federal ownership 

with long-term institutional controls (physical barriers, security, and deed restrictions), which are 

used to minimize exposure to the soil and groundwater from the subunit. Alternatives 3 through,8 
- . j  I .  
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are not protective, at an equivalent human health based risk level, for the on-property resident farmer 

considered in Alternative 2. 

Volumes for remediation were established consistent with the PRLs for all COCs, based on the 

particular future land use scenario and associated receptor. Therefore, because the on-property 

farmer PRLs are the most stringent,'the volumes requiring remediation under this scenario will be the 

largest. In addition to the volumes based on human health based PRLs, the material at the subunit 

was also evaluated against ARAR-established remediation levels. 

In Alternatives 2 through 8, the Operable Unit 5 AWWT facility would be used to treat perched 

groundwater and/or construction water from remediation activities. The AWWT facility is designed 

to treat all process wastewater streams, storm water, and groundwater generated at the FEMP that 

require treatment. The AWWT facility, which is currently being constructed, will treat both current 

and future planned wastewater streams, including wastewater generated by the operable units during 

remediation. The AWWT facility was designed as two parallel treatment phases: 1) Phase I at 

700 gpm (1 .O mgd) will treat the storm water collected in the existing Storm Water Retention Basin 

as well as the South Plume groundwater during day periods when no storm water is available for 

treatment and 2) Phase I1 at 400 gpm (0.5 mgd) will treat existing "process" wastewaters and future 

remediation wastewater. Wastewater from the remediation of Operable Unit 2's subunits would be 

coordinated with the other remedial wastewater streams in AWWT facility Phase I1 to assure 

treatment capacity is available. 

The AWWT facility will use different treatment technologies and processes to ensure treatment of the 

wastewater and groundwater is effective for removing contaminants. The treatment technologies used 

by the AWWT facility include flocculatiodclarification, filtration, carbon absorption, and ion 

exchange to remove heavy metals, pesticides, organics, and inorganics. The FEMP NPDES permit 

will be modified to include the AWWT facility. 

Sections 5.4.1 through 5.4.8 provide a detailed description and analysis of each alternative. 
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0 5.4.1 Alternative 1: No Action. 

April 29, 1994 

i 

The no-action alternative is retained throughout the FS process as required by the NCP (40 CFR 

300.430[e][6]). This alternative provides a comparative baseline against which other alternatives can 

2 

3 

be evaluated. 4 

5 

5.4.1.1 DescriDtion 6 

7 Under this alternative, no remedial action would be taken; that is, the contaminated material would be 

left in place "as is," without the implementation of any containment, removal, treatment, or other 

mitigating actions. This alternative would not reduce the toxicity, mobility, or the volume of 

contamination in the Inactive Flyash Pile. In addition, this alternative would not provide monitoring 

of soil or groundwater and would not provide for institutional controls, such as access controls or 

deed restrictions, to reduce the potential for exposure. 

5.4.1.2 Detailed Analvsis 

The current land use scenario evaluates the following receptors and associated exposure pathways 

under federal ownership: 0 - 

Receutor Route of Exposure 

Trespassing Youth Ingestion, dermal contact, and external radiation 
from the soil. 
Inhalation of particulates in the air. 
Ingestion and dermal contact with surface water. 
Ingestion and dermal contact with sediments. 

Off-Property Resident 
Farmer 

Inhalation of particulates in the air. 
Ingestion of farm products such as homegrown 
produce, beef, and milk. 

Grounds keeper Inhalation of particulates in the air. 
Ingestion, dermal contact, and external radiation 
from the soil. 

User of MilWMeat Products Ingestion of beef and milk. 

5.4.1.2.1 

This alternative does not meet the remedial action objectives for the site. The overall protection of 

human health and the environment for the no-action alternative provides no additional protection 

Overall Protection of Human Health and the Environment 
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beyond current conditions; therefore, the risk associated with this alternative is the same as the risk 

associated with the existing site conditions. 

The total risk for a trespassing youth exposed to all COCs in soil is 3.1 x lo-’, primarily due to 

dermal contact with beryllium (2.3 x lo”). Total risk for a groundskeeper exposed to all COCs in 

soil is 5.0 x lo-’. None of these receptors are exposed to COCs at an unacceptable HI. Other media 
--.k 

and scenarios have an acceptable ILCR (less than 1 x 10“) and HI (less than 1.0). 

5.4.1.2.2 Comdiance with ARARs 

CERCLA Section 121 cleanup standards, including compliance with ARARs, apply only to remedial 

actions that EPA determines should be taken under the authority of CERCLA Sections 104 and 106. 

A “no action” decision can only be made when no remedial action is necessary to reduce, control, or 

mitigate exposure because the site is already protective of human health and the environment. If the 

alternative meets the protectiveness threshold criteria, then compliance with AR4Rs is not pertinent to 

the selection of the no-action alternative. 

5.4.1.2.3 Long-Term Effectiveness and Permanence 

Mamitude of Residual Risks 

To determine the long-term risks at the Inactive Flyash Pile under the no-action alternative, an 

evaluation of two future land use scenarios was performed. These scenarios include future land use 

under private ownership and under federal ownership. 

For the private land use scenario, the total carcinogenic risk to the on-property resident farmer (adult) 

exposed to all COCs in surface soil is 2.0 x lo”, almost entirely due to dermal contact with and 

ingestion of arsenic and beryllium and to external radiation from radium-228 and thorium-228. The 

total noncarcinogenic hazard to the on-property resident farmer (child). is 1.6. Total risk to the adult 

for exposure to all COCs in the groundwater is 1.1 x lo3, due to ingestion of uranium 234, 235/236, 

and 238. Total HIS for the adult and child were 19.3 and 43.3, respectively, due to total uranium. 

The carcinogenic risk exceeds the maximum ILCR of 1 x lo4 and the noncarcinogenic hazard exceeds 

the allowable HI of 1.0. Therefore, under this scenario, no action is not acceptable. 
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For the federal land use scenario, the total carcinogenic risk to the expanded trespasser exposed to all i 

COCs in soil is 1.0 x lo4, due to contact with beryllium. Total risk due to exposure to all COCs in 2 

sediment is 1.3 x lo4, due to external radiation from radium-228 and thorium-228 and ingestion of 

arsenic. Total HIS for exposure to all COCs in all media did not exceed 1.0. 

. 3 

4 

5 

Long-Term Environmental ImDacts 

This alternative would not be protective of human health and the environment in the long term 

6 

7 

because it would not protect against potential exposure to contaminated material, which would 

continue to migrate to underlying soil and groundwater. Furthermore, natural processes such as 

rainfall infiltration, erosion, and burrowing animals could lead to uncontrolled, widespread release of 

This would increase human exposure and potentially impact soil, 

8 

9 

10 

contaminants into the environment. I I  

surface water (of specific concern would be the 100-and 500-year floodplains of Paddys Run, located 12 

on the western boundary of the Inactive Flyash Pile), groundwater, and biotic resources. 13 

14 

5.4.1.2.4 

This alternative does not employ any treatment technologies and does not provide a reduction of 

Reduction of Toxicitv. Mobilitv. or Volume 

0 toxicity, mobility, or volume. 

5.4.1.2.5 Short-Term Effectiveness 

This evaluation criteria addresses the effectiveness of the alternative during the construction and 

implementation of the remedial action. Under the no-action alternative, no remedial action would be 

taken; therefore, there would be no change in short-term risks and there would not be any increase in 

short-term impacts to the environment. 

5.4.1.2.6 Imdementabilitv 

No implementation is required for this alternative. 

5.4.1.2.7 Cost 
There would be no capital costs nor operating and maintenance costs associated with the no-action 

alternative. 
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5.4.1.2.8 State Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.1.2.9 Community Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.2 Alternative 2: Off-Site Disuosal 

This alternative is designed to meet the PRLs for the future on-property resident farmer and 

off-property farmer. Since the alternative assumes private ownership and occupancy by a resident 

farmer, material with COCs above the PRLs for the on-property resident farmer and.off-property 

farmer must be removed from the site. 

Based on the increased health risks for the on-property resident farmer and off-property farmer, the 

following COCs have been established for the Inactive - Flyash Pile: arsenic, beryllium, 

dibenzo(a,h)-anthracene, cesium-137, neptunium-237, radium-226 and 228, thorium-228, 

uranium-235/236, and uranium-238 (for exposure to soil), and uranium-234, 235/236 and 238 (for 

exposure to groundwater). 

Figure 5-24 illustrates a block flow diagram for this alternative. 

5.4.2.1 Descriution 

Under this alternative, material from the Inactive Flyash Pile with contaminant concentrations above 

the PRLs for the on-property resident farmer would be excavated, visually segregated, and staged. 

Flyash would be tested for radiological contamination. The PRLs shown in Table 5-13 

are based on a 1.0 x lo4 ILCR or a HI of 0.20 for the off-property resident farmer and expanded 

trespasser. The material below background concentrations would be transported to a local off-site 

disposal facility. The remaining flyash and contaminated soil would be tested for moisture content, 

dried as necessary to meet NTS acceptance criteria, packaged, and transported to the NTS for 

disposal. Larger contaminated material (debris) would be shredded/crushed, packaged, and 

transported to NTS for disposal. 
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1.0 x 10" 
PRL Concentration' 
(pCi/g, mg/kg, or 

Contaminant mg/L) 

TABLE 5-13 

INACTIVE FLYASH PILE 
CONTAMINANTS OF CONCERN/ON-PROPERTY RESIDENT FARMER 

Background 
Concentration 

(pCi/g, mg/kg, or mg/L) Medium 

Soil Cesium-137 

Neptunium-237 

Radium-226 

Radium-228 

Thorium-228 

Uranium-234 

Uranium-235/236 

Uranium-23 8 

8.6 1E-01 8.49E-01 

5.26E-02 0.0 

2.43E +00 1.47E+00 

1.18E+00 1.17E+00 

1.35E + 00 1.34E +00 

NC/(1.04/1.08)' 1.04E+00 

2.40E-0 1 /(0.03/2.5 1)' 1.42E-01 

1.60E + 00/(1.12/1.13)2 1.12E+00 

Beryllium 

Dibenzo (a,h) anthracene 

Arsenic I 9.75E + 00 I 9.70E + 00 

6.40E-01 6.OE-0 1 

5.33E-03 0.0 

NC - not a COC for surface pathways 
Surface pathway PRL/groundwater protection PRL 
Toncentration over Great Miami Aquifer/concentration on top of terrace 

This alternative includes site preparation: removal, treatment, transportation, and disposal of 

contaminated material: site restoration: and institutional actions. It is estimated that the completion of 

this alternative would require 25 months. 

5.4.2.1,l Site Preuaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishment of an exclusion zone, installation of erosion and sediment control measures and runoff 

control facilities, clearing and grubbing, and installation of site utilities and construction support 

facilities. The following paragraphs describe each of these activities. 
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PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety.Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.,) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveying 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical, and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

surveying would be conducted to determine the amount of fill required to final grade the site; final 

as-built elevations of the area will also be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed. The runoff control facilities would be 

designed to control runoff from a 10-year, 24-hour storm event and checked for the potential impact 

from a 25-year, 24-hour storm event. Runoff from the exclusion zone (excavation, staging, and 

decontamination areas) would be collected in a sump and pumped to a sedimentation tank (see 

description under Construction Support Facilities). Water from this tank would be conveyed to the 

AWWT facility in a double wall pipeline [approximately 430 m (1400 ft) long]. The double wall 

pipeline would consist of a two-in. HDPE carrier pipe and four-in. HDPE container pipe. Runoff 

from areas outside the exclusion zone would be diverted to an existing ditch. Diversion of runoff 

would require construction of benns and/or an interceptor ditch outside the exclusion zone. 
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Clearing ,and Grubbing 

Clearing and grubbing of vegetated areas around the Inactive Flyash Pile [approximately 2.6 ha 

(6.5 ac)] will facilitate construction activities. Fences or markers would be installed to identify the 

boundaries of the Inactive Flyash Pile and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply and access roads. A power line would be installed from the 

on-site power source to the construction power center. From there, power would be distributed to the 

construction facility, staging area, site lighting, potable water supply, and portable sanitary facility. 

Approximately 610 m (2800 ft) of gravel roadway (see Appendix E for details) would be constructed 

from the Inactive Flyash Pile to the Railroad Loading Facility. 

. 

Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, a staging area, a sedimentation tank, a 

railroad loading facility, and decontamination facilities. The construction office area would include 

two trailers, a laydown area for equipment and materials, construction parking, and temporary 

fencing. 

The staging area for staging, shredding/crushing, drying, and loading of contaminated material would 

be provided outside the Inactive Flyash Pile area (refer to Figure 5-25 for location): After grading of 

this area, a 50-m (160-ft) square concrete slab with a curb would be constructed. A 49,100 liter 

(13,000 gallon) sedimentation tank would be installed on the staging area pad. Runoff from the 

staging area would be collected in a concrete sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

The railroad loading facility would be provided west of the AWWT facility on the western side of the 

railroad siding just west of the former Production Area (see Figure 5-3). Approximately 180 m 

(600 ft) of track would be added to the existing siding to ensure that at least 91 m (300 ft) of track 

would be directly accessible from the loading area such that three rail cars could be loaded without 

being moved. Following grading, the loading area [approximately 50 sq m (160 sq ft)] would be 

covered with gravel to provide a stable base for movement of heavy construction equipment. 
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The decontamination facilities for personnel and equipment would be constructed at the egress point 

next to the staging area (refer to Figure 5-25). The decontamination facilities would include a trailer 

to store/remove/dispose PPE and decontamination facilities for construction equipment and personnel 

(for details of a typical decontamination facility, refer to Appendix E). Wastewater and runoff from 

the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and later 

i 

2 

3 

4 

5 

6 pumped to the AWWT facility. 

5.4.2.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Inactive Flyash Pile would be performed using 

conventional construction equipment including track-type excavators, front end loaders, and dump 

trucks. 

During removal, the contaminated material from the Inactive Flyash Pile would be visually segregated 

into flyash, debris, and contaminated soil. The debris would be shredded/crushed, packaged, and 

transported to the NTS for disposal, Flyash would be tested for radiological contamination. The 

material with contamination below background would be transported to a local off-site disposal 

facility. Studies of flyash samples from the Kentucky coal region (ORNL, David Klein, 1975; VPL, 

Furr, Parkinson, et. al.) indicate that the concentration of total uranium ranges from 9.0 to 30.1 ppm. 

This equates to a uranium-238 isotopic activity ranging from 3.0 to 10.0 pCi/g (see Appendix E for 

conversion calculations). Therefore, a limit of 10 pCi/g for the uranium-238 isotope has been chosen 

for segregating cross contaminated flyash from "background" amounts of uranium in the Inactive 

Flyash Pile. Based on this criteria, it is estimated that 24,160 cu m (31,600 cu yd) of flyash would 

be disposed at the local off-site facility. 

0 

The remaining flyash and contaminated soil would be tested for moisture content, dried as necessary 

to meet NTS acceptance criteria, packaged, and transported to the NTS for disposal. It is estimated 

that approximately 54,600 cu m (71,400 cu yd) of contaminated material would be excavated for 

shipment to NTS. As part of the excavation activities, groundwater monitoring wells at the Inactive 

Flyash Pile would be plugged and abandoned as necessary. 

The construction water from the excavation areas would be collected and pumped to an above-ground 

sedimentation tank before being pumped to the AWWT facility for further treatment. 
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:,.: hfter the contaminated material has been removed, field screening and verification sampling would be .C. 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

5.4.2.1.3 Treatment of Contaminated Material 

Drying the contaminated flyash and contaminated soil [approximately 5,300 cu m (6,900 cu yd)] from 

the Inactive Flyash Pile would be performed to reduce the moisture content of the material to meet 

NTS acceptance criteria, as described in Section 5.4.2.1.5. Drying would be performed using an 

indirect heat rotary tube drier located at the staging area. 

5.4.2.1.4 TransDortation of Contaminated Material 

The excavated material suitable for disposal at the local disposal facility would be transported in dump 

trucks. The contaminated flyash and soil would be transported by rail to the NTS near Las Vegas, 

Nevada. The material would be hauled from the Inactive Flyash Pile in dump trucks to the staging 

area. Trucks would be lined and covered to prevent the trucks from becoming contaminated and to 

prevent the spread of contamination during transportation. At the staging area, the contaminated 

material would be dried as necessary and placed on a conveyor system that would discharge to a 

hopper. The hopper would screen out the large debris and material and feed to containers for 

packaging and shipping. Before packaging, the moisture content of the contaminated material would 

be verified. Any material that exceeded NTS moisture acceptance criteria would be returned to the 

staging area for further drying. 

The contaminated material would be packaged in polyethylene-lined, DOE-Nevada approved IBCs, 

which would then be loaded into IS0 containers. Before loading the IBCs on the railroad cars, each 

IBC would be inspected and certified in accordance with NTS waste acceptance criteria. Each 

railroad car would carry three IS0 containers containing four IBCs. Since there is no rail service 

directly to NTS, the rail shipment would be to Las Vegas, Nevada, where the IS0 containers would 

be unloaded and transferred to truck for the final 60 mi to NTS. 

5.4.2.1.5 DisDosal of Contaminated Material 

NTS was selected as the disposal facility for the disposition of the contaminated material from the 

Inactive Flyash Pile. At the NTS, the IBCs would be removed from the IS0 containers, placed 
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directly into disposal'trenches, and covered with uncompacted soil. The IS0 container would be 

The disposal trenches would be excavated to between 4.5 and 9 m 

(15 and 30 ft) into the dense, gravelly, silty sand. The size of open trenches varies from 60 to 90 m 

(200 to 300 ft) wide and from 76 to 365 m (250 to 1200 ft) long. 

trenches would be stockpiled for later use as fill and cover over the material placed in the trenches. 

To ship material to the NTS, the FEMP must have a Waste Certification Program and Plan for 

i 

returned to the FEMP for reuse. 2 

3 

The soil excavated from the 4 

5 

6 

7 

assuring that contaminated material from the Inactive Flyash Pile meets NTS Waste Acceptance 8 

9 Criteria. The major aspects of the program would include container inspection and certification, 

certification of the contents, and certification of shipments. The packaging criteria pertinent to the 

contaminated material from the Inactive Flyash Pile would include assurance that 1) the package 

meets DOT Type A package requirements for shipping and 2) the external radiation levels for the 

IO  

11 

. . 12 

package do not exceed 200 millirem per hour on contact during handling, shipment, and disposal. 13 

The packaging would also have to meet size, weight, strength, closure, loading, and handling 

requirements. To certify the contents, the contaminated material must have no free liquids (or more 

than 0.5 percent by volume of the external container), must not be a hazardous waste (listed or 

characteristic), and must pass the'paint filter test. Other acceptance criteria is provided in the NTS 

Defense Waste Acceptance Criteria, Certification, and Transfer Requirements, NVO-325. 

5.4.2.1.6 Site Restoration 

After removal of the contaminated material from the Inactive Flyash Pile, a post-removal survey of 

the site would be performed to determine earthwork requirements for the final grading. The site 

would be final graded to blend with the surrounding topography (refer to Figure 5-26). Clean fill [an 

estimated 35,170 cu m (46,000 cu yd)] for the final grading would be borrowed from an off-site 

source. An on-site borrow source will be evaluated during remedial design. Finial graded areas 

would be vegetated to minimize erosion. The runoff control system for the final graded areas would 

be designed for runoff from a 25-year, 24-hour storm event and checked for potential impact from a 

100-year, 24-hour storm event. At the completion of the final grading a post-construction survey 

would be performed to document the as-built condition at the site. 

5.4.2.1.7 Institutional Actions 

There would be no institutional actions associated with this alternative. 
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5.4.2.2.1 

This alternative would be protective of both human health and the environment and would meet the 

RAOS . 

Overall Protection of Human Health and the Environment 

Pathways that exist for the on-property resident farmer include inhalation (groundwater, particulates, 

and indoor radon from air), ingestion (produce, livestocWmilk, groundwater, and soil), dermal 

contact (groundwater and soil), and external radiation (soil). Following removal, the material with 

contaminant concentrations above the PRLs for the on-property resident. farmer would be dried as 

necessary to meet disposal criteria, shredded/crushed as necessary to facilitate handling, and disposed 

off site at the NTS. Therefore, this alternative would eliminate the source of contamination, thereby 

eliminating the potential for exposure through these pathways. 

This alternative would not reduce the toxicity, mobility, or volume of contaminants through 

treatment. However, segregation during construction is expected to reduce the volume of 

contaminated material requiring management. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. No long-term institutional actions, such as groundwater monitoring, access 

restrictions, or deed restrictions, would be required as part of this alternative since all material with 

contaminant concentrations above the relevant PRLs would be disposed off site. 

5.4.2.2.2 ComDliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal AR4Rs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 2 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

th-&s@yash Pile. This material would be disposed at an approved off-site disposal facility. 
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April 29, 1994 0 Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards listed in Table B-1 of Appendix B. 

Action-SDecific ARARdTBCs 

There are no action-specific AR4Rs that would be pertinent to the activities associated with 

Alternative 2. Removal and off-site disposal of the contaminated material and debris from the 

Inactive Flyash Pile would not activate any of the principal action-specific ARAR requirements 

identified in Section 2.2 or the detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of 

Appendix B. Due to the radiological constituents in the waste and planned disposal at an off-site 

low-level radioactive disposal facility, the waste would be classified as low-level radioactive 

wastehesidual radioactive material. Packaging and transportation of these wastes would be required 

to meet DOT requirements for the transport of hazardous materials. These non-ARAR requirements 

are listed in Table B-6 of Appendix B. 

Location-SDecific ARARs/TBCs 

There are no location-specific ARARs that would be pertinent to the activities associated with 

Alternative 2. The Inactive Flyash Pile is located in the 100-year floodplain of Paddys Run. Under 

this alternative, no adverse impacts to the floodplain would be expected. 

5.4.2.2.3 Low-term Effectiveness and Permanence 

Magnitude of Residual Risks 

The material located in the Inactive Flyash Pile contains COCs for different media associated with the 

route of exposure. After the RAOs are achieved, all COCs will be remediated to their respective 

PRLs based on a 1.0 x 

presented in Table 5-13. Following removal and disposal of material from the Inactive Flyash Pile 

with contaminant concentrations above the PRLs €or the on-property resident farmer, the exposure 

risk would be reduced to acceptable levels. 

ILCR or a HI of 0.20. The COCs and their respective PRLs are 

Residual risk due to migration of uranium radionuclides to groundwater following implementation of 

this alternative is well below 1.0 x 10" under the on-property farmer scenario. Since adequate 

protection of the on-property farmer also indicates adequate protection for the off-property farmer, 

residual risk to the off-property farmer potentially exposed to groundwater was not evaluated. Total 

residual risk due to all relevant soil and groundwater exposure pathways associated with the 

0 0 ' 0 ~ ~  
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remediated subunit exceeded 1.0 x lo4 for the on-property farmer; however, this was due to the 

presence of arsenic, which was assumed to be present at background level, and beryllium. Total 

residual risks were not estimated for'the off-property farmer since no COCs which needed to be 

addressed were identified in the baseline risk assessment for this receptor. 

Background risk for the on-property farmer is 4.9 x lo4. The HI is less than 1.0 

The contaminated material would not result in unacceptable risk to the Great Miami Aquifer at 

unacceptable risks. The potential for future risk at the site associated with off-site waste disposal is 

considered negligible. Residual risk at NTS is limited by the facility institutional controls and the 

arid environment. 

Adeauacv and Reliabilitv of Controls 

Because this alternative includes complete removal of contamination and off-site disposal, there would 

be no need for a five-year CERCLA review at the site. 

This alternative utilizes standard construction practices for implementation. Once removal of 

contaminated material is complete, the site would be considered remediated to the PRL levels 

associated with the on-property resident farmer and would not require operation, maintenance, or 

future remedial actions. Therefore, uncertainties associated with operation and maintenance would 

not exist for the site. In addition, this alternative has no technical components that would require 

replacement. Removal and off-site disposal, as well as backfilling the excavated area with clean 

material, would eliminate future on-site threats associated with the remedial action. Therefore, risks 

associated with a failure of the remedial action would be negligible. 

All removed waste would be disposed offsite at approved facilities. All disposal requirements must 

be met prior to off-site disposal. NTS acceptance criteria requires that all material must pass the 

paint filter test for free liquids. Disposal at NTS is reliable since the facility is currently used by 

DOE for disposal of low-level radioactive wastes. 

Long-Term Environmental Imuacts 

Long-term environmental impacts at the FEMP site as a result of the removal and off-site disposal of 

wastes/soils from the Inactive Flyash Pile would be minor. The elimination or control of 
OGO::. 5 
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April 29, 1994 0 contaminants from the Inactive Flyash Pile area would be essential due to the proximity of Paddys .I 

Run. However, 1.8 ha (4.5 ac) of mid and early successional woodland habitat would be lost. 

Engineering controls would minimize or eliminate long-term impacts to the riparian areas along 

Paddys Run, which provide potential habitat for the mountain bindweed (Polygonum cilinode), Indiana 

bat (Myofis sodulis), and slender finger grass (Digifaria filiformis. Habitat surveys will be conducted 

in the summer of 1994 for these species. 

Following the removal of contaminated material and verification sampling, the excavated areas would 

be backfilled with clean material from an approved borrow area. A qualitative evaluation of residual 

contaminants remaining after excavation in the Inactive Flyash Pile and their associated ecological 

risks based on benchmark values indicated that residual risks should be well below lewls that would 

cause harm to plants and animals. The Inactive Flyash Pile area would then be ‘graded and 

revegetated as appropriate. 

For detailed information of long-term impacts associated with the disposal of 54,600 cu m (71,400 cu 
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yd) of contaminated material off site at NTS, refer to Solid Waste Landfill Alternative 2, Long-Term 

Environmental Impacts. 

16 

Approximately 1.8 ha (4.5 ac) at NTS would be impacted. Furthermore, the 17 

removal and off-site disposal of wastes would not place limitations on potential future uses of the 18 

FEMP site. 19 

5.4.2.2.4 

This alternative would not treat the contaminated material from the Inactive Flyash Pile such that 

toxicity, mobility, or volume would be reduced. Removal of the contaminated material from the site 

would eliminate the potential for migration at the site. 

Reduction of Toxicity, Mobilitv, and Volume through Treatment 

5.4.2.2.5 Short-Term Effectiveness 

Protection of the Community During Remedial Action 

Implementation of this- alternative would result in increased risks to the public during remediation 

activities. Short-term COC risks potentially experienced by the non-remediation worker, off-property 

farmer, and trespassing youth during implementation of remedial activities are 1.0 x 

and 1.8 x respectively. Excavation, transportation, and disposal would cause increased 

particulate emissions. Also, there would be increased truck and rail traffic associated with off-site 

7.0 x lo5, 
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disposal of excavated material, which would result in contaminated material being transported over 

rail lines and public roadways. 

Particulate emissions would be reduced by misting the excavation area, haul roads, and staging areas 

during excavation and disposal. Increased truck traffic cannot be avoided; however, ensuring driver 

qualifications, placarding the disposal containers, and notifying the appropriate agencies of haul routes 

would be initiated. Traffic through the site could cause contaminant transport, which would be 

minimized through the use of equipment decontamination facilities within close proximity of the 

excavation. Public sector truck injuries and fatalities are estimated at 7.1 x 10’ and 7.7 x lo”, 

respectively. Injuries and fatalities related to train transportation are estimated at 7.2 and 1.9, 

respectively. 

During construction, the site would be delineated into specific work zones. Also, contaminant 

migration due to surface water transport would be controlled using silt fences, sedimentation basins, 

and other measures. In addition, access controls would be implemented to ensure contamination is 

not transported off site by personnel i d  vehicles. Also, monitoring of airborne emissions would be 

performed. 

The disposal of contaminated material from the Inactive Flyash Pile at NTS is not expected to exceed 

protective levels for the community around NTS for the short term. The material would meet NTS 

acceptance criteria and be managed within NTS’s protective criteria. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include inhalation of particulates , dermal contact, 

ingestion, and external radiation. The appropriate levels of personnel protective equipment, including 

protective clothing and respirators, would be utilized to reduce risks of exposure associated with these 

routes. Personnel decontamination facilities would be constructed and utilized. Physical hazards 

associated with excavation and heavy equipment would be clearly identified. Truck transportation 

injuries and fatalities for remedial workers associated with remedial activities are estimated at 

2.4 x and 1.2 x 

1.8 x and 18, respectively. 

respectively. Train transportation injuries and fatalities are estimated at 
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April 29, 1994 0 Total short-term risk associated with alternatives evaluated for the Inactive Flyash Pile for the 

non-remedial worker, off-property farmer, and trespassing youth were estimated to be slightly above 

1.0 x for all alternatives. These risks were mostly due to the presence uranium-238, arsenic, and 

beryllium in surface soil. Total HIS were less than 1.0. It is assumed that remedial workers will be 

protected in accordance with current federal Iaw [29 CFR 1910.120(e)]. Appendix C contains an 

evaluation of short-term risks for this alternative. 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). Construction and disposal activities would be conducted in accordance 

with the Site Specific Health and Safety Plan and would mitigate potential for workers to be exposed 

to unacceptable contaminant concentrations. Training, procedures, and personnel monitoring would 

assure that worker exposure would be ALARA. Therefore, short-term risks for remedial workers 

would be 'acceptable. 

Short-Term Environmental ImDacts 

Soil and Geolokv - Approximately 3.2 ha (7.9 ac) would be disturbed during excavation and 

construction activities. Sediment control devices (i.e., silt fence, sedimentation basins, diversion 

channels, dikes, etc.,) would be implemented during remediation activities to handle peak flows from 

10-year, 24-hour storm event. No impacts to the geology of the FEMP site and surrounding area 

would be expected as a result of remedial activities. 

Water Oualitv and Hvdrologv - Upgradient and downgradient monitoring wells would be installed to 

prepare for handling the groundwater media at the Inactive Flyash Pile. Water collected from 

precipitation or perched groundwater would be pumped from the excavated areas to on-site holding 

tanks and tested to determine the need for treatment. Removal activities would not require the 

relocation of Paddys Run; however, erosion and sediment controls would be implemented to minimize 

or eliminate indirect impacts (e.g., runoff and sedimentation) to Paddys Run. Storm water runoff 

would be collected in diversion channels along the western and southern boundaries of the FEMP site 

and then pumped to sedimentation basins before being sent to the AWWT facility. 

Air Ouality - Personnel and environmental air monitoring would be implemented. If exposure or 

off-site migration of emissions are detected, work would be stopped until proper response actions are 

i 

8 

9 

IO 

I I  

12 

13 . . 

14 - 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

FER\CRU2FS\TEXTSEC5.#2\ApriI2l1 1994 2:28pm 5- 185 



FXMP-OU02-4 DRAFT 
April 29, 1994 

implemented. Water sprays during excavation and loading would be performed to prevent any such 

occurrences. 

Biotic Resources - Excavation and construction activities within and around the Inactive Flyash Pile 

would result in the loss of approximately 2.6 ha (6.5 ac) of mid and early successional woodland 

habitat that has developed since the Inactive Flyash Pile was abandoned. This habitat is used by 

wildlife as a shelter, food source, and nesting ground. 

Displacement of wildlife may occur due to the loss of this habitat. Most animals would relocate 

elsewhere in the riparian areas of Paddys Run and the introduced grasslands. In addition, short-term 

impacts from fugitive dust emissions may occur to nearby riparian and grassland areas during the 

excavation and regrading activities. Increased siltation to Paddys Run. during the removal of waste 

could occur. Appropriate erosion and runoff controls would reduce or eliminate the biotic exposure 

to COCs and sediment loading. 

'However, there would be potential losses of two individuals of state-listed endangered plants species 

during the excavation process: mountain bindweed (Polygonum cilinode) and slender finger-grass 

(Digifun'ufiliformis), which were found in the riparian areas of Paddys Run during the 1986 botanical 

survey by Facemire et al., 1990. This area also provides potential habitat for the federally listed 

endangered running buffalo clover (Trifolium sfoloniferum) and Indiana bat (Myotis sodalis). 

Although no individuals of these species have been found on the FEMP property, previous studies 

have determined that there is potential habitat for these species at the FEMP site. Surveys would be 

conducted in the summer of 1994 for all four species. 

Wetlands and Flooddains - No wetlands have been delineated in areas to be disturbed by Inactive 

Flyash Pile remedial activities (e.g., support facilities and excavation). Engineering controls (Le., silt 

fences and water sprays implemented during remedial activities) would minimize indirect impacts 

(e.g., runoff) proximal to Paddys Run and its 100- and 500-year floodplains. However, limited 

excavation in the floodplains could result in direct impact. No change in flood elevations would 

occur. A FloodplainNetlands Assessment was completed and is provided as Appendix H. 

Socioeconomic and Land Use - The present worth capital cost of this alternative is estimated at 

$136,687,600.00 and would increase the collective revenue of the CMSA by 17.0 percent over a 

OOQL23 
FER\CRU2FS\TEXTSECS.#2\Apri121, 1994 2:28pm 5- 186 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

33 

_ -  



FEMP-OU02-4 DRAFT 
April 29, 1994 

period of 30 years. The majority of increase for the CMSA would occur during the performance of 

the alternative (i.e., the first 25 months) and minimal increase would occur over the remainder of the 

30 years. Refer to Appendix C for transportation risk related to the off-site disposal of wastes. 

Cultural Resources - All areas (not previously disturbed) associated with Inactive Flyash Pile 

alternatives would be surveyed and managed appropriately in accordance with the NHPA, OHPO, 

AIRFA, and NAGPRA (see Solid Waste Landfill Alternative 2, Short-Term Environmental Impacts, 

Section 5.2.2.2.5). 

Duration of Remedial Activities 

RAOs for Alternative 2 are expected to be achieved within 25 months. This time includes excavation 

of contaminated material and transportation to NTS. 

5.4.2.2.6 Implementability 

Technical Feasibility 

The technical feasibility of excavation and off-site disposal of contaminated material from the Inactive 

Flyash Pile is straightforward and reliable. The excavation, segregation, drying, and packaging 

activities can be easily implemented using standard construction equipment and techniques. Off-site 

transport to NTS would consist of rail transport of the IS0 containers to Las Vegas, Nevada, and 

truck transport to NTS. 

Several minor difficulties would have to be addressed with this alternative. First, visual segregation 

of material will not be exact, but it is not critical to the success of the alternative. Secondly, the 

radiological segregation and confirmation would be time consuming, but the timing is not a critical 

issue. Thirdly, handling of storm water runoff from the Inactive Flyash Pile will require special 

consideration due to steep embankments at the site. Finally, certification of compliance with NTS 

acceptance criteria require special attention. 

Administrative Feasibility 

All excavation, segregation, and packaging of contaminated material generated in this alternative will 

be conducted entirely on site. Substantive provisions of permits, which would otherwise be required 

for these activities, are considered to be ARARs. Compliance with ARARs is required of any 

selected remedial alternative. EPA and OEPA are the key agencies that will determine if 1) the 0 
' 
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proposed/selected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance with ARARs. A ROD would be used as an enforceable document to coordinate actions 

and responsibilities between the DOE, EPA, and OEPA. By legal agreement (Le., Consent 

Agreement), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then no known administrative barriers would exist to prohibit the remedial action. 

Off-site waste disposal would be required with this alternative. Various DOT, state, and local permits 

for transportation of the contaminated material from the Inactive Flyash Pile would be required. 

However, shipment of such material throughout all regions of the country is performed on a daily 

basis. In fact, the FEMP has been actively shipping contaminated materials to NTS for several years. 

Therefore, such permits should be readily available. 

It will be necessary to obtain approval from NTS for disposal of the contaminated material from the 

Inactive Flyash Pile. However, the FEMP has a working relationship with NTS and has been actively 

shipping wastes to NTS for several years. Since the material generated under this alternative is 

similar to FEMP waste streams currently approved for disposal at NTS, it may be possible to ship 

this material to NTS under the existing FEMP/NTS Waste Shipping Application or to modify the 

existing approval. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for excavation or disposal. Laborers 

capable of operating standard driers, crushers, and material handling equipment would be required. 

Also, personnel specialized in health and safety procedures and personnel monitoring would be 

required. These personnel and others required for implementation of this alternative are readily 

available. 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of these technologies would be required. In general, standard 

construction practices would be used to implement this alternative and a sufficient number of 

contractors possessing the required skills and -experience are available to implement this alternative. 

Therefore, competitive bidding is possible. 
000225 ' 
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NTS currently accepts low level radioactive wastes and has adequate capacity to accept the 0 

PRESENT WORTH COSTS 

CAPITAL O&M NET 

$136,687,600 $0 $136,687,600 

contaminated material from the Inactive Flyash Pile. 

ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$0 $0 $0 $0 

5.4.2.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-14 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-14 

ALTERNATIVE 2 - INACTIVE FLYASH PILE 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

CaDital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 

Operation and maintenance costs include any associated long-term maintenance and monitoring which 

would be required until the R4Os are achieved. For the purpose of the cost estimate, a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA five-year 
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5.4.2.2.8 State Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.2.2.9 Communitv Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.3 Alternative 3: On-Site DisDosal 

This alternative is designed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. 

Based on increased health risks for the expanded trespasser and off-property farmer, the following 

COCs have been established for the Inactive Flyash Pile: arsenic and beryllium; radium-228 and 

thorium-228 (for exposure to soil); and uranium-234, 235/236, and 238 (for exposure to 

groundwater). 

Figure 5-27 illustrates the block flow diagram for this alternative. 

5.4.3.1 Description 

Under this alternative, material from the Inactive Flyash Pile area with contaminant concentrations 

above the PRLs for the expanded trespasser or off-property farmer would be excavated, staged, and 

deposited in an on-site Disposal Cell. The PIUs shown in Table 5-15 are based on 1 x 10" ILCR on 

a HI of 0.20 for the off-property farmer and expanded trespasser. 

Perched groundwater associated with the performance of this alternative would be extracted and 

treated as described in the alternatives for the South Field subunit. 

This alternative includes site preparation; removal, transportation, and disposal of contaminated 

material; site restoration; and institutional actions. It is estimated that the completion of this 

alternative would require 34 months. 
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Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishment of exclusion zones, installation of erosion and sediment control measures and runoff 

control facilities, clearing and grubbing, and installation of site utilities and construction support 

facilities. The following paragraphs describe each of these activities. 

Preuaration of Plans 

Site preparation would begin with development of an appropriate health and safety plan, the Storm 

Water Management Plan, and the Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Survevinq 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical, and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

surveying would be conducted to determine the amount of fill required to final grade the site; final 

as-built elevations of the area will also be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Inactive Flyash Pile and the 

Disposal Cell. The runoff control facilities would be designed to control runoff from a 10-year, 
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Medium 

Soil 
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April 29, 1994 

1 x lo4 
PRL Concentrationa Background 
(pCi/g, mg/kg, or Concentration 

Contaminant mg/L) (pCi/g, mg/kg, or mg/L) 

Radium-226 1.2 1E + 02 1.47E+00 

Thorium-228 1.74E+00 1.34E +00 

Uranium-234 (5.615. 6)b 1.04E+00 

Uranium-235/236 (7.26/13)b 1.42E-01 

Uranium-238 (6. 12/19)b 1.12E +00 

Arsenic 3 .OE +01 9.70E + 00 

Beryllium 5.44E + 00 6.OOE-0 1 

TABLE 5-15 i 

INACTIVE FLYASH PILE 
CONTAMINANTS OF CONCERN 

OFF-PROPERTY FARMER AND EXPANDED TRESPASSER 

Surface Pathway PRL/groundwater Protection PRL 

concentration over Great Miami Aquifer/Concentration .on top of terrace 

24-hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. 

Runoff from the exclusion zones (excavation, staging, and decontamination areas) would be collected 

in separate sumps and pumped to separate sedimentation tanks (see descriptions under Construction 

Support Facilities). Water from these tanks would be conveyed to the AWWT facility in double wall 

pipelines [approximately 430 m (1,400 ft) from the flyash pile and 1100 m (3500 ft) from the 

Disposal Cell]. The double wall pipelines would consist of two-in. HDPE carrier pipes and four-in. 

HDPE container pipes. Runoff from areas outside the exclusion zones would be diverted to existing 

ditches. Diversion of runoff would require construction of berms and/or interceptor ditches outside 

the exclusion zones. 

Clearing and Grubbing, 

Clearing and grubbing of vegetated areas in the Inactive Flyash Pile and Disposal Cell areas will 

facilitate construction activities. It is estimated that approximately 2.6 ha (6.5 ac) will e c k  ed and I 

grubbed in the Inactive Flyash Pile area and approximately eight ha (20 ac) in the Disposal Cell area. 
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Fences or markers would be installed to identify the boundaries of the Inactive Flyash Pile and the 

Disposal Cell and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. An access road [approximately 850 m (2,800 ft)] would be constructed . 

from the Inactive Flyash Pile to the Disposal Cell. Also, the South Access Road would be relocated 

east of the Disposal Cell to allow the existing road to be used to transport contaminated material from 

the Inactive Flyash Pile to the Disposal Cell. Security fencing would be installed around the Disposal 

Cell. 

Construction SUDDOIT Facilities 

Construction support facilities would include an office area, a staging area, a storage area, 

sedimentation tanks, and decontamination facilities. The construction office area would include two 

trailers, a laydown area for equipment and materials, construction parking, and temporary fencing 

(refer to Figure 5-28). 

Temporary storage of contaminated material from all Operable Unit 2 subunits would be provided 

outside the Disposal Cell area (refer to Figure 5-8 for location). After grading of this area, an asphalt 

slab with a curb would be constructed. A 18,900 liter (5000 gallon) sedimentation tank would be 

installed on the storage area pad. The runoff from the storage area would be collected in a concrete 

sump, pumped to the sedimentation tank, and later pumped to the AWWT facility. 

The decontamination facilities for personnel and equipment would be constructed at the egress from 

the Disposal Cell area (refer to Figure 5-8). The decontamination facilities would include a trailer to 

store/remove/dispose PPE and decontamination areas for construction equipment and personnel (for 

details of typical decontamination areas, refer to Appendix E). Wastewater and runoff from the 

decontamination areas would be collected in a sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 
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April 29, 1994 0 5.4.3.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Inactive Flyash Pile would be performed using 

conventional equipment including track-type excavators, front end loaders, and dump trucks. Safe 

excavation slopes would be maintained in accordance with OSHA guidelines. 

As material is removed, the contaminated material would be segregated based on size. Larger 

material (debris) would be shreddedkrushed and deposited in the Disposal Cell and the remaining 

contaminated material would also be deposited in the Disposal Cell. It is estimated that approximately 

76,800 cu m (100,400 cu yd) of contaminated material would be excavated. As part of the 

excavation activities, groundwater monitoring wells at the Inactive Flyash Pile would be plugged and 

abandoned as necessary. 

The construction water from the excavation areas would be collected and pumped to an above-ground 

sedimentation tank before being pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

Contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

5.4.3.1.3 TransDortation of Contaminated Material 

The contaminated material would be hauled in dump trucks from the Inactive Flyash Pile to the 

storage area at the Disposal Cell. The trucks would be lined and covered to prevent the trucks from 

becoming contaminated and to prevent the spread of contamination during transportation. 

5.4.3.1.4 DisDosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast comer of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8), in accordance with the applicable ARARs and 

DOE guidelines. The cell would be designed for a minimum life of 200 years, with an expected life 

of 1,000 years. Approximately 134,000 cu m (175,000 cu yd) of contaminated soil, lime sludge, 

flyash, and debris would be placed in the Disposal Cell. An additional 62,000 cu m (81,000 cu yd) 

of soil from other Operable Unit 2 subunits would be used for the Disposal Cell berm construction. a 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

25 

29 

30 

31 

32 

FER\CRU2FS\TEXTSECS.#2\ApriI2l1 1994 2:28prn 5-196 



'.* . . I  

sr FEMP-OU02-4 DRAFT 
April 29, 1994 

Construction of the cell would include site preparation, installation of the liner system and leachate 

collection system, disposal of the contaminated material, and capping. 

Site PreDaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.4.3.1.1, including clearing and grubbing; installation of erosion and sediment controls, a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

DisDosal Cell Liner Svstem 

The liner would be 52,000 square m (560,000 square ft). The liner system would be constructed prior 

to excavation of the contaminated material from the Operable Unit 2 subunits. The liner construction 

would begin with subgrade preparation. The Disposal Cell would be graded and compacted to at least 

95-percent of the maximum standard Proctor density. The side walls of the cell would then be 

constructed using clean material from the site. The liner would be designed to minimize the potential 

release of contaminated leachate to perched groundwater and the underlying Great Miami Aquifer. 

The liner components, from bottom to top, (refer to detail of typical liner in Appendix E) would 

include a primary liner of 150-cm (60-in) thick compacted clay with a maximum permeability of 

1 x cdsec ,  a barrier layer of 60-mil HDPE FML, geotextile fabric to protect the FML during 

placement of the drainage layer, a 30-cm (12-in) thick drainage layer of pea gravel with a minimum 

permeability of 1 x lo-' cdsec ,  six-in. diameter perforated HDPE piping in the drainage layer for 

leachate collection, geotextile fabric over the drainage layer to prevent migration of fines from the 

overlaying contaminated material into the pea gravel, and a 30-cm (1241-1) thick cushion layer without 

any sharp objects. Contaminated material placed in this layer would be pre-screened and would be 

free of sharp objects or other characteristics that could jeopardize the integrity of the non-woven 

geotextile. No heavy equipment would be operated over the liner until the 30-cm (12-in) cushion 

layer is in place. 

The leachate collection system would include approximately 915 m (3,000 ft) of six-in. diameter 

perforated HDPE leachate collection piping in the drainage layer, two HDPE leachate collection 

sumps outside the liner area, double wall (two-in. carrier pipe, four-in. containment pipe) HDPE 
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April 29, 1994 0 leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout manholes on 

the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

Comuosite Capping System 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The approximate area of the cap would be 52,900 square m (567,000 square ft). 

The cap would be constructed in six distinct layers to provide final closure of the Disposal Cell (refer 

to Appendix E for details). The bottom layer of the cap would be a contouring layer to provide 

foundation for the upper layers. Clean compacted fill material from an on-site source would be used 

to construct the contouring layer, which would be 30 to 60 cm (12 to 24 in) thick and rough graded 

to a minimum slope of four percent. A barrier layer would be placed.above the contouring layer to 

impede downward movement of moisture from the drainage layer. The barrier layer would consist of 

60-cm (24-in.) thick compacted clay with maximum permeability of 1 x c d s e c  and a bentonite 

geocomposite liner on top. A 30-cm (12-in.) thick drainage layer consisting of pea gravel would be 

placed above the barrier layer to intercept infiltrating precipitation. The gradation for pea gravel 

would be selected to provide a minimum permeability of 1 x 

be placed above and below the drainage layer to prevent migration of the materials in the different 

layers. A 90-cm (36-in.) thick biotic layer of cobble stone would be placed above the drainage layer 

to serve as an intrusion barrier to burrowing animals. A 15-cm (six-in.) thick filter layer of sand 

with a geotextile fabric above and below would be constructed above this biotic barrier. The upper 

layer of the cap would be comprised of a 53-cm (21-in.) thick vegetative root support zone of 

common soil, a 15-cm (six-in.) layer of top soil, and grass cover. Fertilizing, seeding, and mulching 

for the grass cover would be performed in accordance with the approved Erosion and Sediment 

Control Plan to minimize surface erosion. The cap would be final graded to a minimum slope of four 

percent. 

cdsec.  A geotextile fabric would 
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Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell. 

5.4.3.1.5 Site Restoration 

After removal of the contaminated material from the Inactive Flyash Pile, a post-removal survey of 

the site would be performed to determine earthwork requirements for the final grading. The site 

would be final graded to blend with the surrounding topography (refer to Figure 5-26). Clean fill 

[approximately 35,200 cu m (45,000 cu yd)] for the final grading would be borrowed from an off-site 

source. Final graded areas would be vegetated to minimize erosion. The runoff control system for 

the final graded areas would be designed for runoff from a 25-year, 24-hour storm event and checked 

for potential impact from a 100-year, 24-hour storm event. At the completion of the final grading, a 

post-construction survey would be performed to document the as-built condition at the site. 

5.4.3.1.6 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of 20 pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

mottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [designed to intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m (80 

ft) deep]. Initially groundwater level measurements would be taken. In addition, semi-annual 

sampling and analysis would be performed to monitor the groundwater quality and performance of the 

extraction system. If groundwater contamination would be discovered, corrective action would be 

taken. 

- 

Access Restrictions 

Access restrictions would be implemented at the Inactive Flyash Pile and Disposal Cell. A security 

fence topped with barbed wire would surround each area to discourage intruders. While access 

controls are in effect, access to the site would be confined to authorized personnel. Permanent 

physical markers would be used to restrict access. 
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April 29, 1994 0 Deed Restrictions I 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Inactive Flyash Pile 2 

and Disposal Cell under this alternative to ensure achievement of RAOs. These restrictions would 

prevent the drilling of wells for water consumption and agricultural use and restrict future excavation 

3 

4 

activities . 5 

6 

5.4.3.2 Detailed Analysis 7 

8 

5.4.3.2.1. Overall Protection of Human Health and the Environment 9 

This alternative would be protective of both human health and the environment and would meet the 10 

RAOs . I 1  

12 

Pathways that exist for the off-property resident farmer include inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). 

13 

Pathways that exist 14 

for the expanded trespasser include inhalation (airborne particulates from soil), ingestion (soil), 15 

dermal contact (soil), and external radiation (soil). Following removal, the soil and debris with 

contaminant concentrations above the PRLs for the off-property farmer and expanded trespasser 

16 -0 17 

would be disposed at the on-site Disposal Cell. Therefore, this alternative would consolidate the 

exposure through these pathways. The cell would prevent direct exposure to the contaminants and 

would be designed for a life of 1,000 years. 

18 

19 

. 20 

21 

source of contamination and provide engineering and institutional controls to reduce the potential for 

22 

This alternative would not significantly reduce the toxicity, mobility, or volume of contaminated soil 

and debrjs through treatment. However, disposal in the Disposal Cell would reduce the mobility of 

23 

24 

the contaminated material. z 

26 

27 Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions would be employed to provide assurance that overall protection 28 

is maintained, such as groundwater monitoring at the Disposal Cell, access restrictions, and deed 

restrictions, since all the material with contaminant concentrations above the relevant PRLs would be 30 

disposed on site. 31 
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5.4.3.2.2 Comuliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-Suecific ARARs/TBCs 

Alternative 3 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Inactive Flyash Pile. This material would be disposed at the on-site Disposal Cell. 

The prescribed engineering controls for the on-site Disposal Cell were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards listed in Table B-1 of Appendix B. 

Action-Suecific ARARs/TBCs 

Alternative 3 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Inactive 

Flyash Pile includes low-level radioactive wastehesidual radioactive material, solid waste, and 

exempted waste (flyash and construction debris), design and construction of the on-site Disposal Cell 

would meet the requirements for the disposal of low-level radioactive wastehesidual radioactive 

material. EPA states in 40 CFR §192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level 

radioactive waste disposal site must meet, including protection of public health and safety, protection 

of the public and the environment from releases of radioactivity, and protection of groundwater 

resources. This disposal facility would also meet the less-stringent OEPA technical requirements for 

the disposal of solid and exempted waste. 
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Alternative 3 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Inactive Flyash Pile would be performed under the relevant and appropriate CAMU regulations (40 

CFR 8264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the rule addresses situations sufficiently similar to those encountered in the remediation of 

Operable Unit 2. Consolidation qd /o r  treatment of Operable Unit 2 wastes and contaminated media 

would not be considered as new ptacement/disposal of wastes. Based on preliminary geotechnical 

investigation and ODAST modeling, the hydrogeologic conditions at the location of the on-site facility 

would meet the conditions established by OEPA that would allow siting of a solid or exempted waste 

disposal facility over a sole-source aquifer (see Section 2.2.3). 

' { . ,  : c 
1 .  I 

The Inactive Flyash Pile is located in the 100-year floodplain of Paddys Run. Under this alternative, 

no adverse impacts to the floodplain would be expected. 

5.4.3.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated flyash, soil, and debris located in the Inactive Flyash Pile contain different COCs 

for different media associated with the route of exposure. After the RAOs are achieved, all COCs 

will be remediated to their respective PRLs based on a 1 x 
their respective PRLs are listed in Table 5-15. 

ILCR or a HI 0.20. The COCs and 

Following removal and on-site disposal of the flyash, soil, and debris in the Inactive Flyash Pile with 

contaminant concentrations above the PRLs for the expanded trespasser and off-property farmer, the 

exposure risk would be reduced to acceptable levels. 

Residual risk due to migration of uranium to groundwater following implementation of this alternative 

was well below 1.0 x 10" under the on-property farmer scenario. Since adequate protection of the 

on-property farmer also indicates adequate protection for the off-property farmer, residual risk to the 

off-property farmer potentially exposed to groundwater was not evaluated. 
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Total residual risk due to all relevant soil and groundwater exposure pathways associated with the 

remediated subunit exceeded 1.0 x 10" for the on-property farmer; however, this was due to the 

presence of arsenic, which was assumed to be present at background level, and beryllium. Total 

residual risk slightly exceeded 1.0 x for the expanded tiespasser for the same reasons. Total 

residual risks were not estimated for the off-property farmer since no COCs which needed to be 
'._ . 

addressed were identified in the baseline risk assessment for this receptor. 

Background risk for the off-property farmer are 4.9 x 10" and 5.1 x 
these receptors is less than 1.0. 

respectively. The HI for 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model considered the placement of the Operable Unit 2 contaminated material within the cell. 

The material would be placed in two distinct layers. The lower layer would consist of the stabilized 

lime sludge and flyash placed directly over the liner system. This layer is estimated to contain a 

concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238, 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer within the 1000-year modeling period. The modeling results are provided in Appendix D.3. 

Adecluacv and Reliability of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Disposal Cell. The Disposal Cell would contain the contaminated flyash, soil and debris from the 

I ~ & & & j x h  Pile with COCs at concentrations above the PRLs. In addition, the perched 
_. 
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groundwater below the Inactive Flyash Pile would require remediation to achieve long-term 

effectiveness. The remediation would be associated with the extraction of the perched groundwater in 

I 

2 

the South Field and is described in the alternatives for the South Field subunit. 
. .  

The Disposal Cell uses proven construction technologies and materials. Similar disposal cells are 

currently being employed for the containment of hazardous wastes and low-level radioactive waste 6 

under both DOE and NRC programs and uranium tailings under the DOE UMTRA and F U S W .  

The Disposal Cell would be designed to minimize the need for long-term management. 

7 

8 

9 
* .  

Despite design considerations, somi long-term operation and maintenance would be required at the 10 

Disposal Cell to maintain proper soil and vegetation cover over the waste and to maintain other 

structural components of the cap. Uncertainties associated with long-term maintenance include below 

I I  

12 

surface damage to the cap and improper construction. Appropriate quality assurance and controls 

procedures during construction would assure proper installation of the Disposal Cell capping and liner 

systems. With routine inspections and maintenance actions, it is unlikely that the Disposal Cell would 

13 

14 

15 

need major modification or replacement. - 16 

17 

Groundwater monitoring would be used to identify contaminant seepage to determine the performance 

of the Disposal Cell. Samples from the monitoring wells would be collected and analyzed 

semiannually. 20 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required five-year CERCLA review. As a result of the findings of the review, there is a potential 

that the components of this alternative may require maintenance, modification, or replacement. 

regulatory guidance (DOE Order 5480.1 l), these potential exposures would be kept to ALARA levels 

and within regulatory limits. 28 

18 

19 

21 

22 

23 

24 

The 25 

risks associated with these activities are generally limited to on-site workers. Consistent with 26 

27 

29 

Long-Term Environmental ImDacts 30 

Soil and Geology - Alternative 3 involves the construction of an on-site Disposal Cell for Inactive 31 

Flyash Pile wastes and other Operable Unit 2 wastes. The Disposal Cell would require approximately 

5.3 ha (13.0 ac) along the southeastern boundary of the FEMP site (see Solid Waste Landfill 

32 

33 

f -,:, 8 ,  ’ 
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Alternative 3, Long-Term Environmental Impacts, Section 5.2.3.2.3). The site would be regraded 

and revegetated to blend with the surrounding grade of the area. Appropriate design features would 

be incorporated into the Disposal Cell to protect against seismic damage. 

Water Oualitv and Hvdrologv - A composite cap (Appendix E) would be keyed into the sidewalls of 

the Disposal' Cell and would act as a continuous barrier while reducing the leachate generation and the 

infiltration rate of surface water through the fill material and soil. A leachate collection system would 

also be installed. Periodic inspections and maintenance would be performed on the facility. 

.. 

Air Ouality - The placement of a composite cap (Appendix E) over the waste facility would prevent 

or eliminate any long-term impacts to air quality associated with the on-site disposal of wastes. 

Biotic Resources - Excavation and regrading of the Inactive Flyash Pile would cause the loss of 

approximately 2.6 ha (6.5 ac) of mid-successional woodland habitat and possible impacts to the 

aquatic communities in Paddys Run as a result of sediment loading and COC exposure. These 

impacts are described in Section 5.4.2.2.3. 

An on-site Disposal Cell would be effective in protecting the environment by reducing wildlife 

exposure to the waste material, reducing surface water infiltration, reducing leachate generation, and 

reducing groundwater contamination. However, the siting of the Disposal Cell would cause a loss of 

approximately 7.3 ha (18.0 ac) of introduced grassland/leased pasture habitat at the FEMP site (See 

Section 5.2.3.2.3). 

Wetlands and Floodulains - No long-term impacts would be expected on wetlands areas. Due to the 

removal of contaminants near the 100- and 500-year floodplains of Paddys Run, long-term impacts to 

floodplains would be positive. However, a FloodplaidWetlands Assessment has been prepared to 

assess potential impacts during remedial activities and is included as Appendix H. 

Socioeconomic and Land Use - The implementation of an on-site Disposal Cell would have aesthetic 

impacts at the FEMP site. In addition, future uses of the site would be restricted. (See Section 

5.2.3.2.3). 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I  

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

000242 

~ R \ C R U 2 F S \ ~ E C S . R \ A p r i l 2 ! ,  1994 2:28pm 5-205 



FEMP-OU024 DRAFT':, * 6 

April 29, 1994 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Inactive Flyash Pile alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA and NAGPRA (See Section 5.2.2.2.5). 

i 

2 

3 

4 

5.4.3.2.4 Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 5 

This alternative would not treat the contaminated flyash, soil, and debris from the Inactive Flyash Pile 6 

such that toxicity, mobility, or volume would be reduced. The shreddingkrushing of debris would 7 

facilitate its handling and disposal and reduce its bulk density, which would slightly reduce its total 8 

volume. The contaminated material would be consolidated in the Disposal Cell, which would reduce . 9  

the potential for migration of contaminants. Engineered and institutional controls would reduce the 

potential for exposure. I I  

IO 

An estimated 76,800 cu m (100,400 cu yd) of contaminated flyash, soil, and debris are expected to be 

excavated from the Inactive Flyash Pile and deposited in the Disposal Cell under this alternative. 

5.4.3.2.5 Short-Term Effectiveness 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Short-term COC risks potentially experienced by the non-remediation worker, off-property 

farmer, and trespassing youth during implementation of remedial activities are 1.2 x lo-', 7.9 x lo", 

and 2.1 x lo-', respectively. Excavation, transportation, and disposal would cause increased 

particulate emissions. Particulate emissions would be reduced by misting the excavation area, haul 

roads, and staging areas during excavation and disposal. Vehicular traffic through the site could 

cause contaminant transport which would be minimized through the use of equipment decontamination 

facilities within close proximity of the excavation. 

0 

During construction, the site would be delineated into specific work zones. Contaminant migration 

due to surface water transport would be controlled by utilizing collection trenches, berms, and silt 

fences around the perimeters of the restoration site. In addition, access controls would be 

implemented to ensure contamination is not transported off site by personnel and vehicles. Public 

sector truck injuries and fatalities are estimated at 8.0 x lo-* and 8.7 x lo", respectively. 
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There would be minimal additional risks to the community because the contaminated flyash, soil, and 

debris would be disposed on site. In addition, air monitoring equipment would be positioned around 

the perimeter of the excavation area to measure any emissions of airborne contaminants from the 

restoration site. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation, and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. Truck 

transportation injuries and' fatalities for remedial workers associated with remedial activities are 

estimated at 2.7 x and 1.4 x lo", respectively. 

Total short-term risk associated with alternatives evaluated for the Inactive Flyash Pile for the 

non-remedial worker, off-property farmer, and trespassing youth was estimated to be slightly above 

1.0 x lo5 for all alternatives. These risks were mostly due to the presence uranium-238, arsenic, and 

beryllium in surface soil. Total HIS were also much less than 1.0. It is assumed that remedial 

workers will be protected in accordance with current federal law [29 CFR 1910.120(e)]. Appendix C 

contains an evaluation of short-term risks for this alternative. 

All remedial activities would be conducted in accordance with a health and safety plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be ALAR4. 

Therefore, short-term risks for remedial workers would be acceptable. 

Short-Term Environmental ImDacts 

Soil and Geolom - Soil disturbances associated with excavation activities and the installation of 

erosion control measures, runoff control facilities, access roads, staging area, decontamination 

facilities, waste disposal facility, construction support facilities, and site utilities would disturb 
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approximately 9.9 ha (24.5 ac) of the FEMP site. Engineering controls (e.g., silt fences and berms) 

would be implemented to minimize erosion. 

Water Oualitv and Hvdrology - A groundwater. control system would be installed to collect 

contaminated perched groundwater impacted by the Inactive Flyash Pile and contaminated 

groundwater and surface water generated during construction. Water treatment would be performed 

as necessary. 

Air Oualitv - Excavation and construction activities would create the potential for air quality impacts 

due to the disturbance of waste material and the proliferation of airborne contaminants in construction 

dust. Dust suppressants (Le. , water sprays) would be used during excavation activities. 

Biotic Resources - Short-term impacts due to excavation and construction activities would similar to 

those discussed in Section 5.4.2.2.5. In addition, a total of 7.3 ha (18.0 ac) of introduced 

grassland/leased pasture habitat would be displaced for construction of the Disposal Cell. 

0 Wetlands and Flooddains - Remedial activities would not impact any wetlands. Engineering controls 

would be implemented to minimize or eliminate indirect impacts (Le., sedimentation or airborne 

contamination to the 100- and 500-year floodplains of Paddys Run). Direct physical impact could 

occur during excavation activities. A FloodplainiWetlands Assessment is provided as Appendix H. 

Socioeconomic and Land Use - Present worth capital cost is estimated at $28,698,600. The collective 

revenue of the CMSA would increase by 3.7 percent over a period of 30 years, with the majority of 

increase occurring during the performance of the alternative (Le., the first 34 months). 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Inactive Flyash Pile alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA, and NAGPRA (See Section 5.2.2.2.5). 

Duration of Remedial Activities 

The excavation and disposal of contaminated flyash, soil, and debris at the on-site Disposal Cell 

would be completed and R4Os achieved within 34 months. a 
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5.4.3.2.6 Implementability 

Technical Feasibility 

The technical feasibility of excavation, segregation, transportation, and on-site disposal of the 

contaminated flyash, soil, and debris from the Inactive Flyash Pile is straightforward and reliable. 

The excavation, construction of the Disposal Cell, and disposal of the waste in the cell can be easily 

implemented using standard construction equipment and techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 
. , ,'; , 

The on-site disposal of contaminated flyash, soil, and debris would be effective at remediating the 

Inactive Flyash Pile and at meeting the remediation goals; therefore, no future remedial action would 

be anticipated for this alternative. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The leachate collection system and ' 

groundwater monitoring would be effective in monitoring the performance of the Disposal Cell. The 

removal of contaminated flyash, soil, and debris and containment in the on-site Disposal Cell would 

mitigate any potential pathway. 

Administrative Feasibility 

All excavation, construction, and disposal activities of contaminated flyash, soil, and debris in this 

alternative would be conducted entirely on site. Substantive provisions of permits that would 

otherwise be required for these activities are considered A M .  Compliance with ARARs is 

required of any selected remedial alternative. EPA and OEPA are the key agencies that will 

determine if 1) the proposed/selected remedy adequately addresses identified ARARs and 2) the 

remedial design is consistent with the basis for concluding (in the ROD) that the selected remedy will 

achieve compliance with ARARs. The ROD would be used as an enforceable document to coordinate 

actions and responsibilities between the DOE, EPA and OEPA. By legal agreement (Le., Consent 

Agreement), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Therefore, if this alternative adequately addresses all identified 

ARARS, then no known administrative barriers are anticipated. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell or excavation and disposal of the contaminated flyash, soil, and debris. Laborers capable of 

2 

3 

4 

8 

9 

10 

11 

12 

13 

14 

15 

I f ,  

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

000: Lg 
FER\CRUZFS\TUCTSECS .#2\April21,1994 2:28prn 5-209 



.@ 65 
FEMP-OU02-4 DRAFT 

PRESENT WORTH COSTS , 
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0.2 

ANNUAL O&M 
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2-5 6-30 Review 

$138,939 $117,510 $69,110 $5,924 
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operating crushing and shredding equipment and material handling equipment would be required. 

Also, personnel specialized in health and safety procedures and personnel monitoring would be 

required. These personnel and others required for implementation of this alternative are readily 

available. Technologies required to implement this alternative are readily available and utilize 

standard equipment. 

No additional development of technologies is required. In general, standard construction practices 

would be used and a sufficient number of contractors possessing the required skills and experience are 

available to implement this alternative. Therefore, competitive bidding is possible. 

5.4.3.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-16 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-16 

ALTERNATIVE 3 - INACTIVE FLYASH PILE . 

CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth costs are calculated based on a time period of 34 months for construction and 30 years 

for O&M after remedial activities are completed. 

CaDital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. @ 
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O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until RAOs are achieved. For the purpose of the cost estimate, a maximum duration of 30 years is 

used. Monitoring activities would support the required CERCLA five-year reviews. 

5.4.3.2.8 State Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.3.2.9 Communitv Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.4 

This alternative is designed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. 

Alternative 4: Vitrification and On-Site Disposal with Flvash Stabilization 

Based on increased health risks for the expanded trespasser and off-property farmer, the following 

COCs have been established for the Inactive Flyash Pile: arsenic and beryllium; radium-228 and 

thorium-228 (for exposure to soil); and uranium-234, 235/236, and 238 (for exposure to 

groundwater). 

Figure 5-29 illustrates the block flow diagram for this alternative. 

5.4.4.1 Description 

Under this alternative, material from the Inactive Flyash Pile with contaminant concentrations above 

the PRLs for the expanded trespasser or off-property farmer would be excavated, visually segregated, 

and staged. The PRLs shown in Table 5-15 are based on a 1 x 10" ILCR or a HI of 0.20 for the 

off-property farmer and expanded trespasser. Larger material (debris) would be shredded/crushed and 

deposited in an on-site Disposal Cell. Flyash would be stabilized with lime sludge and deposited in 

the Disposal Cell. The remaining contaminated soil would be tested for radiological contamination. 

The material. with uranium-238 concentration above 57 pCi/g would be vitrified and deposited in the 

Disposal Cell. 
Oc8;,q-j 
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Perched groundwater associated with the performance of this alternative would be extracted and 

treated as described in the alternatives for the South Field subunit. 

This alternative includes site preparation; removal, transportation and disposal of contaminated 

material; site restoration; and institutional actions. It is \estimated that the completion of this 

alternative would require 34 months. 

5.4.4.1.1 Site PreDaration 

Site preparation involves preparation of site-specific operation plans, establishment of exclusion zones, 

construction surveying, installation of erosion and sediment control measures and runoff control 

facilities, completion of clearing and grubbing, and installation of site utilities and construction 

support facilities. The following paragraphs describe each of these activities. 

Preparation of Plans 

Site preparation would begin with development of an appropriate health and safety plan, the Storm 

Water Management Plan, and the Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Survevinq 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical, and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

final as-built elevations of the area will also be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress point would be located adjacent to the 

decontamination facilities for both personnel and vehicles. 
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Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Inactive Flyash Pile and the 

Disposal Cell. The runoff control facilities would be designed to control runoff from a 10-year, 

24-hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. 

Runoff from the exclusion zones (excavation, staging, and decontamination areas) would be collected 

in separate sumps and pumped to separate sedimentation tanks (see descriptions under Construction 

Support Facilities). Water from these tanks would be conveyed to the AWWT facility in double wall 

pipelines [approximately 425 m (1,400 ft)] from the Inactive Flyash Pile and 1100 m (3500 ft) from 

the Disposal Cell. The double wall pipelines would consist of two-in. HDPE carrier pipes and 

four-in. HDPE container pipes. Runoff from areas outside the exclusion zones would be diverted to 

existing ditches. Diversion of runoff would require construction of berms and/or interceptor ditches 

outside the exclusion zones. 

Clearing and Grubbing 

Clearing and grubbing of vegetated areas around the Inactive Flyash Pile [approximately 2.6 ha (6.5 

ac) and at the Disposal Cell [approximately 8 ha (20 ac)] will facilitate construction activities. Fences 

or markers would be installed to identify the boundaries of the Inactive Flyash Pile and the Disposal 

Cell and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. In addition, a 200 kVA power source and a four-in. wastewater line to the 

AWWT facility for the vitrification melter would be required. An access road [approximately 300 m 

(1000 ft)] would be constructed from the Inactive Flyash Pile to the Disposal Cell. Also, the South 

Access Road would be relocated east of the Disposal Cell to allow use of the existing road for 

transportation between the Inactive Flyash Pile and the Disposal Cell. Security fencing would be 

installed around the Disposal Cell. 
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Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, a staging area, a storage area, 

sedimentation tanks, and decontamination facilities. The construction office area would include two 

trailers, a laydown area for equipment and materials, construction parking, and temporary fencing. 

A staging area would be constructed at the Inactive Flyash Pile to contain the vitrification treatment 

facility and would be 2,500 sq m (25,000 sq ft). Temporary storage of contaminated material from 

all Operable Unit 2 subunits would be provided outside the Disposal Cell area (refer to Figure 5-8 for 

location). After grading this area, a 60 m (200 ft) square asphalt slab with a curb would be 

constructed. A 18,900 liter (5,000 gallon) sedimentation tank would be installed on the storage area 

pad. The runoff from the storage area would be collected in a concrete sump, pumped to the 

sedimentation tank, and later pumped to the AWWT facility. 

L. , 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

from the Disposal Cell area (refer to Figure 5-8). The decontamination facilities would include a 

trailer to store/remove/dispose PPE and decontamination areas for construction equipment and 

personnel (for details of typical decontamination areas, refer to Appendix E). Wastewater and runoff 

from the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and 

later pumped to the AWWT facility. 

5.4.4.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Inactive Flyash Pile would be performed using 

conventional equipment including track-type excavators, front end loaders, and dump trucks. 

Excavation of the contaminated flyash and soils would be performed in layers to minimize disturbance 

of unexcavated material prior to field screening. Also, excavating in layers would enable the 

contaminated flyash, contaminated soil, and contaminated debris to be visually segregated. Debris 

would be shredded/crushed and deposited in the Disposal Cell. 

As material is removed, it would be field screened for radiological contaminated material. The field 

screening would be conducted using a germanium detector located in a field trailer adjacent to the 

Inactive Flyash Pile. Based on the field screening, contaminated material with apparent radiological 

contamination above 57 pCi/g for uranium-238 would be segregated from soil which is contaminated 

080252 
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based on exceedance of other P E S .  Soil with radiological contamination above the 57 pCi/g for 

uranium-238 would be vitrified and deposited in the Disposal Cell. The remaining contaminated soil 

and flyash stabilization with lime sludge would also be deposited in the Disposal Cell. 

It is estimated that approximately 33,400 cu m (43,600 cu yd) of flyash and 43,450 cu m 

(56,800 cu yd) of contaminated soil and debris would be excavated. As part of the excavation 

activities, groundwater monitoring wells at the Inactive Flyash Pile would be plugged and abandoned 

. as necessary. 

The construction water from the excavation areas would be collected and pumped to an above-ground 

sedimentation tank before being pumped to the AWWT facility for further treatment. After the 

contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

0 5.4.4.1.3 Treatment of Contaminated Material 

Stabilization 

Contaminated flyash material would be combined with the lime sludge material at the ratios and with 

the additives determined in the Treatability Study (DOE 1994). Mixing the material would be 

performed using conventional mixing devices (i.e., pug mill). A throughput rate of 153 cu m 

(200 cu yd) per day can be obtained using standard pug mill type equipment. 

Emissions of particulates from the mixing equipment would be controlled through the use of HEPA 

filters. The ambient air concentration of particulates in the vicinity of the mixing equipment would be 

monitored. 

Excavated material would be divided into three cu m (10 cu yd) batches for mixing. Tracking of 

each batch would be required for QNQC. Based on the treatability study, it is assumed that a 1:7 

mix ratio of lime sludge to flyash is required. In addition, hydrated lime would be added to obtain a 

pH of 12.0. A process flow diagram of 

treatability study, the optimum moisture a 
the mixing operation 

as determined by the 

is shown on Figure 5-23. Based on the 

standard Proctor would be used for 
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mixing. During remedial design, the use of a dryer for process control of moisture content of the 

feed materials (lime sludge and flyash) will be evaluated. Each batch of material would be screened 

and shreddedkrushed as required to obtain a particle size not exceeding 13 millimeters (0.5 in.) in 

diameter. This would be performed to ensure that adequate surface q e a  of waste particles exists for 

stabilization and to protect mixing equipment. Following shreddingkrushing, the material would be 

conveyed to the pug mill for mixing. Once in the pug mill, the required additives (lime to a pH of 

12.0) and additional moisture, if required, would be combined with the lime sludge and flyash. 

Mixed material would be taken from the mixing device and stored until results of testing confirm that 

disposal requirements are met. Material from the storage area would then be conveyed to the 

adjacent Disposal Cell. The addition of hydrated lime and water for stabilization is expected to only 

slightly increase the volume of contaminated material. 

Vitrification 

Material from the Inactive Flyash Pile with radiological contamination above 57 pCi/g for 

uranium-238 would be vitrified and deposited.in the on-site Disposal Cell. The vitrification would be 

conducted in a mobile vitrification facility. A mobile system would be selected because of the small 

quantity of waste to be vitrified and the ease of set up. 

The mobile facility would be located in the staging area adjacent to the Inactive Flyash Pile. The 

mobile facility would be self-contained in trailers. The system includes a feed preparation facility, a 

melter system, an off-gas treatment system, process controls, and a laboratory facility. The flow 

process diagram for the mobile vitrification facility is shown in Figure 5-30. The preparation facility 

would be capable of drying, shredding/crushing, and blending the contaminated soil for feed to the 

melter. Drying the soil before it enters the melter is more efficient than evaporating the moisture in 

the melter. The shredding/crushing would be required to assure the feed contains particles no larger 

than 1.3 cm (0.5 in.). Additives such as sand are required to provide the needed amount of silica to 

make glass. Additional additives would be used to make the glass durable and flowable. The 

additives for the soil would be stored, weighed, and blended at the feed preparation facility. The 

primary additives would be sand, limestone, soda ash, and boric acid with as much & 20 percent by 

weight required in the feed. The sand would constitute the largest portion of the additives. 

Treatability studies (or melt studies) would be performed to determine the type and amount of 
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, # ,  .I. -2  M v*- d : ,$ 
Thehfeed marerial would be fed into the top of a refractory-lined glass melter encased in a 

water-jacketed cooling system. Upon entering the melter, the feed would form a crust on top of the 

molten glass. As more feed is added, the lower layers would become heated and begin to turn into 

molten glass. The melter would operate continuously with the molten glass being drawn from the 

bottom of the melter while feed enters the top. The melter. production rate would be 45 metric tons 

(50 tons) of glass per day. 

. .  

The molten glass would be poured from the melter into 55-gallon drums (or similar size metal 

containers) and allowed to cool. Tests on the glass would be conducted by pulling small samples of 

molten glass periodically from the melter and allowing them to cool, then cutting or breaking the 

glass to make sure the sample is a uniform glass product. Also, random drums of glass would be 

periodically cut and inspected for uniformity. The cooled glass in the drums would be transported 

and disposed at the on-site Disposal Cell. Incomplete vitrified soil (glass) would be recycled to the 

feed preparation facility and blended with the feed. 

The gases and vapors generated during the melting process would pass through the off-gas system for 

treatment and released to the atmosphere. The off-gas system would be equipped with a wet scrubber 

followed by HEPA filters. The off-gas system would be required to treat nitrites and dilute 

concentrations of chloride and sulfuric acids which might be generated by the melted waste. The 

scrubber removal efficiency would be 99.99 percent down to a particle size of one micron. The wet 

scrubber on the off-gas system would generate a wastewater stream that would be pumped to the 

AWWT facility for treatment. The'melter and off-gas system would operate at a slight negative 

pressure to eliminate any gases from escaping before treatment. Emissions from the off-gas would be 

monitored in accordance with regulatory requirements. 

To successfully vitrify soils, initial melt tests would be performed on contaminated soil samples from 

the Inactive Flyash Pile. The melt tests would be used in the development of glass formations to 

determine the best formation and required additives. Pilot-scale tests would then be performed with 

operation of a small vitrification treatment system [75 kg/hr (165 lbsh)].  These tests would assist in 

equipment sizing and operation parameters for the full-scale mobile system. The pilot-scale test 

would last approximately three months. Upon successful pilot-scale tests, a full-scale mobile system 

could be fabricated and operational within a year. 
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Treatment by vitrification would be required for an estimated 11,900 cu m (15,500 cu yd) of 

material. 

5.4.4.1.4 Transuortation of Contaminated Material 

The contaminated material would be hauled from the Inactive Flyash Pile to.the storage area at the 

Disposal Cell and from the storage area to the Disposal Cell in dump trucks. The trucks would be 

lined and covered to prevent the trucks from becoming contaminated and to prevent the spread of 

contamination during transportation. 

5.4.4.1.5 Disuosal of Contaminated Material 

The on-site Disposal Cell would be constructed in the southeast comer of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8). The Disposal Cell would be constructed in 

accordance with the applicable ARARs and DOE guidelines. The cell would be designed for a 

minimum life of 200 years, with an expected life of 1,000 years. Approximately 134,000 cu m 

(175,000 cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed in the Disposal 

Cell. An'additional 62,000 cu m (81,000 cu yd) of soil from the other Operable Unit 2 subunits 

would be used for the Disposal Cell berm construction. 0 
Construction of the cell would include site preparation; installation of the liner system and leachate 

collection system; disposal of the contaminated material; and capping. 

Site Preuaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.6.4.1.1, including the completion clearing and grubbing; installation of erosion and sediment 

controls, a runoff control facility, and a security fence; and construction of a decontamination facility 

and an access road. 

Disuosal Cell Liner System 

. The liner system [52,000 sq m (560,000 sq ft)] would be constructed prior to excavation of the 

contaminated material from the Operable Unit 2 subudts. The liner construction would begin with 

subgrade preparation. The Disposal Cell would be graded and compacted to at least 95-percent of the 

maximum standard Proctor density. The side walls of the cell would then be constructed using clean 
. a '  
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material from the site. The liner would be designed to minimize the potential release of contaminated 

leachate to perched groundwater and the underlying Great Miami Aquifer. 

The liner components, from bottom to top, (refer to detail of a typical liner in Appendix E) would 

include a primary liner of 150-cm (60411.) thick compacted clay with a maximum permeability of 

1 x lo7 cdsec ,  a barrier layer of 60-mil HDPE FML, geotextile fabric to protect the FML during 

placement of the drainage layer, a 30-cm (12-in.) thick drainage layer of pea gravel with a minimum 

permeability of 1 x 

leachate collection, geotextile fabric over the drainage layer to prevent migration of fines from the 

overlaying contaminated material into the pea gravel, and a 30-cm (12-in.) thick cushion layer without 

any sharp objects. Contaminated material placed in this layer would be pre-screened and would be 

free of sharp objects or other characteristics that could jeopardize the integrity of the non-woven 

geotextile. No heavy equipment would be operated over the liner until the 30-cm (12-in.) cushion 

layer is in place. 

cdsec ,  six-in. diameter perforated HDPE piping in the drainage layer for the 

The leachate. collection system would include approximately 915 m (3,000 ft) of six-in. diameter 

perforated HDPE leachate collection piping in the drainage layer, two HDPE leachate collection 

sumps outside the liner area, double wall (two-in. carrier pipe, four-in. containment pipe) HDPE 

leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout manholes on 

the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

Comuosite Cauuing Svstem 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The approximate area of the cap would be 52,900 square m (567,000 square ft). 

The cap would be constructed in six distinct layers to provide final closure Of the Disposal Cell (refer 

to Appendix E for details). The bottom layer of the cap -would be a contouring layer to provide 
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foundation for the upper layers. Clean compacted fill material from an on-site source would be used 

to construct the contouring layer, which would be 30 to 60 cm (12 to 24 in) thick and would be rough 

graded to a minimum slope of four percent. A barrier layer would be placed above the contouring 

layer to impede downward movement of moisture from the drainage layer. The barrier layer would 

consist of 60-cm (24-in.) thick compacted clay with maximum permeability of 1 x lo-' c d s e c  and a 

bentonite geocomposite liner on top. A 30-cm (12-in.) thick drainage layer consisting of gravel 

would be placed above the barrier layer to intercept infiltrating precipitation. The gradation for pea 

gravel would be selected to provide a minimum permeability of 1 x 10' cdsec.  A geotextile fabric 

would be placed above and below the drainage layer to prevent migration of the materials in the 

different layers. A 90-cm (36-in.) thick biotic layer of cobble stone would be placed above the 

drainage layer to serve as an intrusion barrier to burrowing animals. A 15-cm (six-in.) thick filter 

layer of sand with a geotextile fabric above and below would be constructed above this biotic barrier. 

The upper layer of the cap would be comprised of a 53-cm (21-in.) thick vegetative root support zone 

of common soil, a 15 cm (six-in.) layer of top soil, and grass cover. Fertilizing, seeding, and 

mulching for the grass cover would be performed in accordance with the approved Erosion and 

Sediment Control Plan to minimize surface erosion. The cap would be final graded to a minimum 

slope of four percent. 

Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell. 

5.4.4.1.6 Site Restoration 

After removal of the contaminated material from the Inactive Flyash Pile, a post-removal survey of 

the site would be performed to determine earthwork requirements for the final grading. The site 

would be final graded to blend with the surrounding topography (refer to Figure 5-26). Clean fill 

[approximately 35,200 cu m (46,000 cu yd)] for the final grading would be borrowed from an off-site 

source. Final graded areas would be vegetated to minimize erosion. The runoff control system for 

the final graded areas would be designed for runoff from a 25-year, 24-hour storm event and checked 

for potential impact from a 100-year, 24-hour storm event. At the completion of the final grading, a 

post-construction survey would be performed to document the as-built -condition at the site. 
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5.4.4.1.7 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of 20 pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

'[bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [designed to intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m (80 

ft) deep. Initially groundwater level measurements would be taken. In addition, semi-annual 

sampling and analysis would be performed to monitor the groundwater quality and performance of the 

Disposal Cell. 

Access Restrictions 

Access restrictions would be implemented at the Inactive Flyash Pile and Disposal Cell. A security 

fence topped with barbed wire would surround the area to discourage intruders. While access 

controls are in effect, access to the site would be confined to authorized personnel. Permanent 

physical markers would be used to restrict access. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Inactive Flyash Pile 

and Disposal Cell under this alternative to ensure achievement of RAOs. These restrictions would 

prevent the drilling of wells for water consumption and agricultural use as well as restrict future 

excavation activities. 

5.4.4.2 Detailed Analysis 

5.4.4.2.1 

This alternative would be protective of both human health and the environment and would meet the 

Overall Protection of Human Health and the Environment 

RAOS . 

Pathways that exist for the off-property resident farmer include inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). Following removal, the material with contaminant 

concentrations above the PRLs for the off-property farmer and expanded trespasser would be disposed 
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at the on-site Disposal Cell. The flyash would be stabilized with lime sludge before disposal; soil 

with contaminants above the surface pathway PRLs would be vitrified before disposal. Therefore, this 

alternative would eliminate the source of contamination, thereby eliminating the potential for exposure 

i 

2 

3 

through these pathways. 4 

5 

On-site disposal of the contaminated material in the above-grade Disposal Cell would provide 6 

additional control of contaminant migration to human and the environment. The Disposal Cell would 

be protective of the groundwater by mitigating the potential for contaminant migration to the Great 

Miami Aquifer. The cell would prevent direct exposure to the contaminants and have a 1,000-year 

design life. Treatment of the soils through vitrification would reduce contaminant mobility and 

7 

8 

9 

IO 

volume. The leaching rate of the contaminants in the treated soil would be reduced, enhancing the 

protection of the underlying Great Miami Aquifer. Treatment of the soil prior to disposal would 

provide additional protection in the event the Disposal Cell begins to degrade, allowing increased 

infiltration and subsequent leachate formation. 

15 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions such as groundwater monitoring at the Disposal Cell, access 

16 

17 

18 restrictions, and deed restrictions would be employed to provide additional assurance that overall 

PRLs would be disposed on site. 

protection is maintained, since all the material with contaminant concentrations above the relevant 19 

20 

5.4.4.2.2 Compliance with ARARs 

Compliance with the chemical-, action-, and location-specific AR4Rs is discussed below. Detailed 

discussion of the principal AR4Rs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-Specific ARARs/TBCs 

Alternative 4 would comply with the chemical-specific ARARsITBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Inactive Flyash Pile. The stabilized flyash and the remaining vitrified material would be disposed 

at the on-site Disposal Cell. e 
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The prescribed engineering controls for the on-site Disposal Cell were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards listed in Table B-1 of Appendix B. 

Action-SDecific ARARs/TBCs 

Alternative 4 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARdTBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Inactive 

Flyash Pile includes low-level radioactive wastehesidual radioactive material, solid waste, and 

exempted waste (flyash and construction debris), design and construction of the on-site Disposal Cell 

would meet the requirements for the disposal of low-level radioactive wastehesidual radioactive 

material. EPA states in 40 CFR $192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives which a low-level 

radioactive waste disposal site must meet including protection of public health and safety, protection 

of the public and the environment from releases of radioactivity, and protection of groundwater 

resources. This disposal facility would also meet the less-stringent OEPA technical requirements for 

the disposal of solid and exempted waste. 

Location-Suecific ARARs/TBCs 

Alternative 4 would meet the principal location-specific ARARS discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Inactive Flyash Pile would be performed under the relevant and appropriate CAMU regulations (40 

CFR g264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the CAMU rule addresses situations sufficiently similar to those encountered in the . 

remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placement/disposal of wastes. Based on 

preliminary geotechnical investigation and ODAST modeling, the hydrogeologic conditions at the 

location of the on-site Disposal Cell would meet the conditions established by OEPA that would allow 

siting of a solid waste or exempted disposal facility over a sole-source aquifer (see Section 2.2.3). 
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@ The Inactive Flyash Pile is located in the 100- and 500-year floodplains 

alternative, no adverse impacts to the floodplains would be expected. 

5.4.4.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

April 29, 1994 

of Paddys Run. Under this 

The contaminated material located in the Inactive Flyash Pile contains different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all COCs will be 

remediated to their respective PRLs based on a 1 x 10" ILCR or a HI of 0.20. The COCs and their 

respective PRLs are listed in Table 5-15. Approximately 77,100 cu m (100,800 cu yd) of 

contaminated material would be removed from the Inactive Flyash Pile and disposed of on site. 

Approximately 11,900 cu m (15,500 cu yd) of contaminated soil with concentrations above the 

surface pathway PRL for uranium-238 would be vitrified and 33,400 cu m (43,600 cu yd) of flyash 

would be stabilized before disposal. Following removal and disposal on site of the material in the 

Inactive Flyash Pile with contaminant concentrations above the PRLs for the expanded trespasser and 

off-property farmer, the exposure risk would be reduced to acceptable levels. 

Residual risk due to migration of uranium radionuclides to groundwater following implementation of 

this alternative was well below 1.0 x 

protection of the on-property farmer also indicates adequate protection for the off-property farmer, 

residual risk to the off-property farmer potentially exposed to groundwater was not evaluated. Total 

residual risk due to all relevant soil and groundwater exposure pathways associated with the 

remediated subunit exceeded 1.0 x 10" for the on-property farmer; this was due to the presence of 

arsenic, which was assumed to be present at background level, and beryllium. Total residual risk 

slightly exceeded 1.0 x 10" for the expanded trespasser for the same reasons. Total residual risks 

were not estimated for the off-property farmer since no COCs which needed to be addressed were 

identified in the baseline risk assessment for this receptor. 

under the on-property farmer scenario. Since adequate 

Background risks for the off-property farmer and expanded trespasser are 4.9 x lo4 and 

5.1 x lo", respectively. The HIS are less than 1.0 for each of these receptors. 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching to the groundwater from 

the cell. In the modeling, the liner and leachate collection-system. are assumed to fail within the 
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minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model considered the placement of the Operable Unit 2 contaminated material within the cell. e 

The material would be placed in two distinct layers. The lower layer would consist of the stabilized 

lime sludge and flyash placed directly over the liner system. This layer is estimated to contain a 

concentration term of 19 pCi/g of uranium-238. The upper'layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits ,with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238, 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer. The modeling results are provided in Appendix D.3. Vitrification of the soil significantly 

reduces the mobility of the COCs and reduces leachate formation. In addition, a five-year CERCLA 

review would be performed to ensure continued performance of the Disposal Cell. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Disposal Cell. The Disposal Cell would contain the vitrified soil and contaminated material from the 

Inactive Flyash Pile with COCs at concentrations above the PRLs. In addition, perched groundwater 

below the Inactive Flyash Pile would require remediation to achieve long-term effectiveness. The 

remediation would be associated with the extraction of perched groundwater in the South Field and is 

described in the alternatives for the South Field subunit. 

The Disposal Cell uses proven construction technologies and materials. Similar disposal cells are 

currently being employed for the containment of hazardous waste, low-level radioactive waste under 

both DOE and NRC programs, and uranium mill tailings under DOE UMTRA and FUSRAP. A 

five-year CERCLA review of the on-site Disposal Cell and interceptor trench would be required to 

assure that the structural integrity remains intact, that adequate and effective protection to both human 

health and the environment would be maintained, and that the remediation goals would be met. No 

follow-up remediation actions would be der this alternative. dbY2F 
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performance specifications associated with long-term containment and prevention of the migration of 

contaminants. Appropriate quality assurance and controls procedures would be followed during 

construction to assure proper installation of the Disposal Cell cap and liner. The Disposal Cell would 

be operated and maintained in accordance with applicable local, state, and federal regulations. 

Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspections and maintenance actions, it is unlikely that the 

Disposal Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine Disposal Cell performance. 

Long-term management required to maintain the Inactive Flyash Pile would include performing 

periodic site inspections and groundwater monitoring of the Great Miami Aquifer. The groundwater 

monitoring would be performed semi-annually at the on-site Disposal Cell. The Great Miami Aquifer 

groundwater monitoring would be performed by Operable Unit 5. 

Long-Term Environmental Imuacts 

Long-term impacts associated with Alternative 4 would be similar to Alternative 3 with the addition of 

vitrification (of contaminated material) and stabilization (of the remaining material) processes. The 

vitrification treatment would normally reduce the area required for disposal; however, due to the 

disposal of other Operable Unit 2 subunit wastes within the same Disposal Cell, 7.3 ha (18.0 ac) 

would still be required. 

5.4.4.2.4 

Alternative 4 uses vitrification of contaminated soils with COCs at concentrations above the surface 

pathway PRL for uranium-238. Special requirements for vitrification treatment would include 

performing treatability studies on the waste before full-scale operation. 

Reduction of Toxicity. Mobility. or Volume Through Treatment 

An estimated 11,900 cu m (15,500 cu yd) of soil would be vitrified. The total volume of the soil 
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contaminants in the soil or reduce their volume. The mobility is expected to be reduced by 

preventing the contaminants from leaching out of the treated soil, and would be verified through 

treatability studies. The treatment of soil would not reduce the mass of the COCs. Contaminant 

release from a vitrified product is controlled by diffusion and is governed by the same factors that 

affect release from a chemically stabilizedholidification product. 

. 

The treatment would be irreversible since the contaminants are chemically bonded to form a glass. 

The weathering behavior of volcanic glass (a natural analog to the vitrified product) can provide some 

measure of the long-term stability and durability of the vitrified product. Only very thin weathering . 

rinds develop on volcanic glass over a period of several million years. The slowness in the overall 

degradation of a glass grain suggests that the diffusion coefficient or leachability index would remain 

relatively unchanged over time. Data on the long-term stability of vitrified material are not available. 

On the basis of the longevity of volcanic glass and diffusion calculations, the vitrified product would 

be expected to withstand environmental exposure for thousands of years. , 

Treatment residual of the vitrified process would be produced from the off-gas treatment system. 

Off-gas containing particulates and other pollutants would be captured and treated using conventional 

air pollution control equipment (e.g., scrubbers). Treatability studies testing the off-gas treatment 

system would be necessary to develop an adequate design to reduce the amount of fugitive emissions. 

Scrubber residuals would be recycled through the vitrification process until all the residual waste is 

contained in the glass matrix. 

The quantity of flyash to be removed and stabilized is 33,400 cu m (43,600 cu yd). Stabilization 

utilizes hydrated lime to increase the pH. The mobility of the COCs is reduced by increasing the pH 

and increasing the cementatious properties of the treated flyash. Stabilization would not destroy the 

material treated, but would reduce the principal threats by reducing the mobility of the COCs. The 

resulting material is, therefore, more protective of groundwater. Stabilization would require a 

treatability study to determine the appropriate mixing ratios and additives, which would decrease the 

mobility of the COCs, as determined by TCLP testing. 

The principal threats at the Inactive Flyash Pile are within the scope of the remedial action. The 

treatments used for this alternative would reduce the inherent hazards posed by the principal threats to 

the groundwater. 
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5.4.4.2.5 Short-Term Effectiveness 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in minor increased risks to the public. Short-term 

COC risks potentially experienced by the non-remediation worker, off-property farmer, and 

trespassing youth during implementation of remedial activities are 1.2 x lo-’, 7.9 x IO’, and 

2.1 x respectively. Excavation, treatment, and disposal would cause increased particulate 

emissions. These emissions would be reduced by misting the excavation area, haul roads, and storage 

areas during excavation and disposal. Treatment processes would be performed so that emissions can 

be controlled by filters and scrubbers. Contaminant migration due to surface water would require 

control via silt fences and sedimentation basins. 

Vehicular traffic through the site could cause contaminant transport, but would be minimized through 

the use of equipment decontamination facilities within close proximity of the excavation. Public sector 

truck injuries and fatalities are estimated at 8.0 x and 8.7 x lo”, respectively. 

During construction, the site would be delineated into specific work zones. In addition, access 

controls would be implemented to ensure contamination is not transported off site by personnel and 

vehicles. Likewise, these procedures would also be implemented at the treatment and disposal areas. 

Monitoring of airborne emissions would also be performed. 

Protection of Workers During Remedial Action 

Exposure to contamination for the on-site workers includes particulate emissions, dermal contact, 

ingestion, and external radiation. The appropriate levels of personnel protective equipment, including 

protective clothing and respirators, would be utilized to reduce risks of exposure associated with these 

routes. Personnel decontamination facilities would be constructed and utilized. Physical hazards 

associated with excavation and heavy equipment would be clearly identified. Truck transportation 

injuries and fatalities for remedial workers associated with remedial activities are estimated at 

2.7 x and 1.4 x respectively. 

Total short-term risk associated with alternatives evaluated for the Inactive Flyash Pile for the 

non-remedial worker, off-property farmer, and trespassing youth were estimated to be slightly above 

1.0 x lo-’ for all alternatives. These risks were mostly due to the presence uranium-238, arsenic, Bnd 

beryllium in surface soil. Total HIS were less than 1.0. It is assumed that remedial workers will be 
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protected in accordance with current federal law (29 CFR 1910.120(e)). Appendix C contains an 

evaluation of short-term risks for this alternative. 
.- . 

I .  

All remedial activities would be conducted in accordance with a health and safety plan developed to 

meet 29 CFR 1910.120 (b)(4). During construction, treatment, and disposal activities would be 

conducted in accordance with the Site-Specific Health and Safety Plan and would mitigate potential 

for workers to be exposed to unacceptable contaminant concentrations. Training, procedures, and 

personnel monitoring would assure that worker exposure would be ALARA. Therefore, short-term 

risks for remedial workers would be acceptable. 

This alternative would be completed and all remedial action goals would be met within 31 months 

after construction is implemented. 

Short-Term Environmental Impacts 

Alternative 4 would produce similar short-term impacts as discussed in Alternative 3 with a few 

exceptions. The present worth capital cost of implementing Alternative 4 is estimated at 

$416,539,400 which would increase the collective revenue of the CMSA by 51.9 percent over a 

period of 30 years, with the majority of increase occurring during the performance of the alternative 

(Le., 34 months). In addition, approximately 9,855,000 kilowatt-hours of electricity would be 

required for the vitrification of low-level waste from the Inactive Flyash Pile. 

Gases and vapors created during the vitrification process would pass through an off-gas system (Le., 

wet scrubber and HEPA filters) for treatment before being released to the atmosphere. Waste streams 

generated from the vitrification facility would be recycled, and wastewater generated as a result of 

excavation activities would be collected for treatment prior to discharge. Stabilization of the flyash 

would also occur during remedial activities. 

Duration of Remedial Activities 

The excavation and disposal of contaminated flyash, soil, and debris at the on-site Disposal Cell 

would be completed and RAOs achieved within 34 months. 

( b 0 ~ 3 ~ ~  
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5.4.4.2.6 Imdementabilitv 1 

Technical Feasibilitv 2 

The technical feasibility of excavation and on-site disposal of the contaminated material and flyash 

from the Inactive Flyash Pile is straightforward and reliable. The excavation, construction of the 

Disposal Cell, stabilization of the flyash, and disposal of the material in the cell can be easily 

3 

4 

5 

implemented using standard construction equipment and techniques. However, there would be 6 

uncertainties with the vitrification of soils. 

Potential operational problems in the melter which could occur include temperature variation, 

incomplete melting, immiscible phase development, and thermocouple or heat sensor failure. 

Temperature variation and improper control could result in the incomplete melting of feed material. 

Temperature fluctuations could also cause phase immiscibility. The use of electricity allows for almost 

9 

IO 

I I  

12 

immediate control over melt temperatures. 

could be continuously monitored by thermocouples and heat detectors. These thermocouples could be 

prone to failure at the high operating temperatures, necessitating the replacement of redundant 

thermocouples at critical locations in the system and routine replacement and repair as part of the 

maintenance activities. Any product from the vitrification system that was incompletely melted or 

contained immiscible phases would be returned to the system until an acceptable product was 18 

produced. 19 

20 

This control would aid in controlling temperatures, which 13 

14 

15 

16 

17 

The requirements of additives for vitrification and other operation parameters would require 

treatability studies. Pilot testing, detailed design, fabrication, installation, and full-scale testing would 

be needed to optimize the treatment process. The reliability of the melter system for waste treatment 

is not well established because the system has not yet been implemented at full scale or continuous 

operation. Unforeseen technical problems in the equipment, operating process, and production of 

21 

22 

23 

24 

25 

26 glass may occur due to the limited data and experience related to the vitrification technology. 

may lead to schedule delays. 

This 

27 

2s 

Other minor difficulties may be associated with this alternative. The visual segregation of material 29 

will not be exact, but is not critical to the success of the alternative. 

confirmation would be time consuming, but timing is not a critical issue. Handling the storm water 

The radiological segregation and 30 

31 

runoff from the Inactive Flyash Pile will require special consideration due to the steep embankments 
at the site. . .  
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The on-site disposal of contaminated material would be effective at remediating the Inactive Flyash 

Pile and at meeting the remediation goals; therefore, no future remedial action would be anticipated 

for this alternative. No migration or exposure pathways exist that cannot be adequately wonitored to 

determine the effectiveness of the remediation. The leachate collection system and groundwater 

monitoring would be effective in monitoring the performance of the Disposal Cell. The removal of 

contaminated material and containment in the on-site Disposal Cell would mitigate any potential 

pathway. 

Administrative Feasibility 

All excavation, construction, and disposal activities of contaminated material in this alternative will be 

conducted entirely on site. Substantive provisions of permits that would otherwise be required for 

these activities are considered ARARs. Compliance with ARARs is required of any selected remedial 

alternative. EPA and OEPA are the key agencies that will determine if 1) the proposed/selected 

remedy adequately addresses identified ARARs and 2) the remedial design is consistent with the basis 

for concluding (in the ROD) that the selected remedy will achieve compliance ARARs. The ROD 

would be used as an enforceable document to coordinate actions and responsibilities between the 

DOE, EPA, and OEPA. By legal agreement (i.e., Consent Agreement), EPA reviews and approves 

the FS and ultimately the remedial design. OEPA actively participates in the review process. 

Accordingly, if this alternative adequately addresses identified ARARs, then no known administrative 

barriers would exist to prohibit the remedial action. 

No off-site treatment or storage capacity would be required to implement this alternative since 

treatment and disposal is on site. Storage capacity would not be required to implement this alternative 

since the Disposal Cell would be constructed before the contaminated soil and debris is excavated 

from the Inactive Flyash Pile. The on-site Disposal Cell would be properly sized to accept 80,200 cu 

m (104,800 cu yd) of contaminated material and flyash from the Inactive Flyash Pile. This includes a 

bulking factor for a 10 percent increased volume of stabilized flyash. 

Availabilitv of Services and Materials 

The vitrification technology has had limited operation in waste treatment and requires specialized skill 

labor and equipment. Currently, no vendors operate full-service vitrification systems. A few vendors 

are available to provide equipment but are not available to operate the system. The operation of a 

vitrification system would require training provisions for site personnel. The limited number of 

009,:m 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$416.539.400 $1,403.600 $417.942.800 

April 29, 1994 

vendors and trained personnel would inhibit the implementation of vitrification. Also, personnel i 

ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$138,939 $1 17,510 $69,110 $5,924 

specialized in health and safety procedures and personnel monitoring would be required. 

personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell, stabilization of the flyash, and excavation and disposal of the contaminated material and flyash. 

However, 2 

3 

4 

5 

5.4.4.2.7 Cost 6 

The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

7. 

are summarized in Table 5-17 and are presented in detail in Appendix F. The cost estimate for this 8 

9 

IO 

TABLE 5-17 

ALTERNATIVE 4 - INACTIVE FLYASH PILE 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on the time period of 34 months for construction and 30 years 

for O&M after remediation is completed. 

Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety .requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 
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Operation and maintenance costs include any associated long-term maintenance and monitoring which 

would be required until the RAOs are achieved. 
31 

For the purpose of the cost estimate, a maximum 32 
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duration of 30 years is used. Monitoring activities would support the required CERCLA five-year 

reviews. 

5.4.4.2.8 State AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.4.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.5 

This alternative is designed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. 

Alternative 5: Solidification and On-Site Disposal with Flvash Stabilization 

Based on increased health risks for the expanded trespasser and off-property farmer, the following 

COCs have been established for the Inactive Flyash Pile: arsenic and beryllium; radium-228 and 

thorium-228 (for exposure to soil); and uranium-234, 235/236, and 238 (for exposure to 

groundwater). 

Figure 5-31 illustrates the block flow diagram for this alternative. 

5.4.5.1 DescriDtion 

Under this alternative, material from the Inactive Flyash Pile with contaminant concentrations above 

the PRLs for the expanded trespasser or off-property farmer would be excavated, visually segregated, 

and staged. The PRLs shown in Table 5-15 are based on a 1 x 10" ILCR or a HI of 0.20 for the 

off-property farmer and expanded trespasser. Larger material (debris) would be shredded/crushed ' 

and deposited in an on-site Disposal Cell. Flyash would be stabilized with lime sludge and deposited 

in the Disposal Cell. The remaining contaminated soil would be tested for radiological 

contamination. The material with uranium-238 concentration above 57 pCi/g would be solidified and 

deposited in the Disposal Cell. 

. . -  - , :  
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Perched groundwater associated with. the performance of this alternative would be extracted and 

treated as described in the alternatives for the South Field. 
1 ,  v' .. 

This alternative includes site preparation; removal, 

material; site restoration; and institutional actions. 

alternative would require 34 months. 

transportation and disposal of contaminated 

It is estimated that the completion of this 

5.4.5.1.1 Site Preuaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishment of exclusion zones, installation of erosion and sediment control measures and runoff 

control facilities, completion of clearing and grubbing, and installation of site utilities and construction 

support facilities. The following paragraphs describe each of these activities. 

Preuaration of Plans 

Site preparation would begin with development of an appropriate health and safety plan, the Storm 

Water Management Plan, and the Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.,) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical, and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

surveying would be conducted to determine the amount of fill required to final grade the site; final 

as-built elevations of the area will also be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 
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Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Inactive Flyash Pile and the 

Disposal Cell. The runoff control facilities would be designed to control runoff from a 10-year, 

24-hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. 

Runoff from the exclusion zones (excavation, staging, and decontamination areas) would be collected 

in separate sumps and pumped to separate sedimentation tanks (see descriptions under Construction 

Support Facilities). Water from these tanks would be conveyed to the AWWT facility in double wall 

pipelines [approximately 425 m (1,400 ft) from the Inactive Flyash Pile and 1100 m (3500 ft) from 

the Disposal Cell]. The double wall pipelines would consist of two-in. HDPE carrier pipes and 

four-in. HDPE container pipes. Runoff from areas outside the exclusion zones would be diverted to 

existing ditches. Diversion of runoff would require construction of berms and/or interceptor ditches 

outside the exclusion zones. 

Clearing. and Grubbing 

Clearing and grubbing of vegetated areas around the Inactive Flyash Pile [approximately 2.6 ha 

(6.5 ac)] and at the Disposal Cell [approximately eight ha (20 ac)] will facilitate construction 

activities. Fences or markers would be installed to identify the boundaries of the Inactive Flyash Pile 

and the Disposal Cell and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. An access road [approximately 250 m (2,800 ft)] would be constructed 

from the Inactive Flyash Pile to the Disposal-Cell. Also, the South Access Road would be relocated 

east of the Disposal Cell to allow use of the existing road for transportation between the Inactive 

Flyash Pile and the Disposal Cell. Security fencing would be installed around the Disposal Cell. 

Construction Suuport Facilities 

Construction support facilities would include an office area, a storage area, sedimentation tanks, and 

decontamination facilities. The construction office area would include two trailers, a laydown area 

for equipment and materials, construction parking, and temporary fencing. 
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Temporary storage of contaminated material from all Operable Unit 2 subunits would be provided 

outside the Disposal Cell area (refer to Figure 5-8 for location). After grading this area, a 60 m 

(200 ft) square asphalt slab with a curb would be constructed. A 18,900 liter (5,000 gallon) 

sedimentation tank would be installed on the storage area pad. The runoff from the storage area 

would be collected in a concrete sump, pumped to the sedimentation tank, and later pumped to the 

AWWT facility. 

. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

from the Disposal Cell area (refer to Figure 5-8). The decontamination facilities would include a 

trailer to store/remove/dispose PPE and decontamination areas for construction equipment and 

personnel (for details of typical decontamination areas, refer to Appendix E). Wastewater and runoff 

from the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and 

later pumped to the AWWT facility. 

5.4.5.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Inactive Flyash Pile would be performed using 

conventional equipment including track-type excavators, front end loaders, and dump trucks. 

,I 

Excavation of the contaminated flyash and soils would be performed in layers to minimize disturbance 

of unexcavated material prior to field screening. Also, excavating in layers would enable the 

contaminated flyash, contaminated soil, and contaminated debris to be visually segregated. Debris 

would be shredded/cruslied and deposited in the Disposal Cell. 

As material is removed, it would be field screened for radiologically contaminated material. The 

field screening would be conducted using a germanium detector located in a field trailer adjacent to 

the Inactive Flyash Pile. Based on the field screening, contaminated material with apparent 

radiological contamination above 57 pCi/g for uranium-238 would be segregated. Soil with 

radiological contamination above 57 pCi/g for uranium-238 would be solidified and deposited in the 

Disposal Cell. The remaining contaminated soil and flyash stabilized with lime sludge would also be 

deposited in the Disposal Cell. 
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0 It is estimated that approximately 33,400 cu m (43,600 cu yd) of flyash and 43,450 cu m 

(56,800 cu yd) of contaminated soil and debris would be excavated. As part of the excavation 

activities, groundwater monitoring wells at the Inactive Flyash Pile would be plugged and abandoned 

as necessary. 

The construction water from the excavation areas would be collected and pumped to an above-ground 

sedimentation tank before being pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

5.4.5.1.3 Treatment of Contaminated Material 

Stabilization 

Contaminated flyash material would be combined with the lime sludge material at.the ratios and with 

the additives determined in the Treatability Study (DOE 1994). Mixing the material would be 0 
performed using conventional mixing devices (i.e., pug mill). A throughput rate of 153 cu m 

(200 cu yd) per day can be obtained using standard pug mill type equipment. 

Emissions of particulates from the mixing equipment would be controlled through the use of HEPA 

filters. The ambient air concentration of particulates in the vicinity of the mixing equipment would be 

monitored. 

Excavated material would be divided into eight-cu m (1O-cu yd) batches for mixing. Tracking of each 

batch would be required for QA/QC. Based on the treatability study, it is assumed that a 1:7 mix 

ratio of lime sludge to flyash is required. In addition, hydrated lime would be added to obtain a pH 

of 12.0. A process flow diagram of the mixing operation is shown on Figure 5-23. Based on the 

treatability study, the optimum moisture, as determined by the standard Proctor, would be used for 

mixing. Each batch of material would be screened and shredded/crushed as required to obtain a 

particle size not exceeding 13 millimeters (0.5 in.) in diameter. This would be performed to ensure 

that adequate surface area of waste particles exists for stabhation and protection of mixing 

equipment. Following shredding/crushing, the material would be conveyed to the pug mill for 
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mixing. Once in the pug mill, the required additives (lime to a pH of 12.0) and additional moisture, 

if required, would be combined with the lime sludge and flyash. 

Mixed material would be taken from the mixing device and stored until results of testing confirm that 

disposal requirements are met. Material from the storage area would then be conveyed to the 

adjacent Disposal Cell. The addition of hydrated lime and water for stabilization is expected to only 

slightly increase the volume of contaminated material. 

Solidification 

Material from the Inactive Flyash Pile with radiological contamination above the surface pathway 

PRL for uranium-238 [11,900 cu m (15,500 cu yd)] would be solidified and deposited in the on-site 

Disposal Cell. A treatability study would be required to refine the mix design for solidification. 

Based on previous treatability study results, the ratio of 0.52 water to cement and 0.25 pozzolan to 

contaminated material (i.e., 25 percent cement by dry unit weight) would be used. A process flow 

diagram for solidification is shown on Figure 5-32. 

At the storage area, the contaminated material would be blended and stockpiled in approximately 

six cu m (eight cu yd) piles. Tracking of each batch would be required for QA/QC. 

A standard pug mill type mixer would be used to mix the contaminated material. Prior to 

solidification, a crusherhhredder would be used to reduce the maximum particle size of the material 

to 1.3-cm (0.5-in.) in diameter. This would control the maximum particle surface area that can come 
’ in contact with the cement binder and would also reduce wear on the mixing equipment. Prior to 

solidification, a moisture content of the batch stockpile would be measured to determine whether 

additional water would be needed to meet the required water to cement ratio of 0.52. The material 

for one batch would be loaded into a hopper, which would feed the crusherhhredder, and then be 

conveyed to the pug mill where the cement and additional water, if required, would be added. Each 

batch of solidified waste material would comprise approximately 7.6 cu m (10 cu yd). Once the 

material is thoroughly mixed, samples for unconfined compressive strength and TCLP testing would 

be collected. During mixing, monitoring of particulates generated by mixing would be performed and 

controlled as necessary through the use of HEPA filters. The mixed material would be conveyed 

directly to the on-site Disposal Cell. Each batch of material would be disposed in an area that would 

remain uncovered without protection until results of testing are received. 
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5.4.51 .$ ,'hiisportation of Contaminated Material 

The contaminated material would be hauled from the Inactive Flyash Pile to the storage area at the 

Disposal Cell and from the storage area to the Disposal Cell in dump trucks. The trucks would be 

lined and covered to prevent the trucks from becoming contaminated and to prevent the spread of 

contamination during transportation. 

.. '* L' 

5.4.5.1.5 Disposal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast corner of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8), in accordance with the applicable ARARs and 

DOE guidelines. The cell would be designed for a minimum life of 200 years, with an expected life 

of 1,000 years. Approximately 134,000 cu m (175,000 cu yd) of contaminated soil, lime sludge, 

flyash, and debris would be placed in the Disposal Cell. An additional 62,000 cu m (81,000 cu yd) 

of soil from other Operable Unit 2 subunits would be used for the Disposal Cell berm construction. 

Construction of the cell would include site preparation; installation of the liner system and leachate 

collection system; disposal of the contaminated material; and capping. 

Site Preparation 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.6.4.1.1, including completion of clearing and grubbing, installation of erosion and sediment 

controls, a runoff control facility, a security fence, and construction of a decontamination facility and 

an access road. 

Disposal Cell Liner System 

The liner system would be constructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The liner construction would begin with subgrade preparation. The 

Disposal Cell would be graded and compacted to at least 95-percent of the maximum standard Proctor 

density. The side walls of the cell would then be constructed using clean material from the site. The 

liner would be designed to minimize the potential release of contaminated Ieachate to the perched 

groundwater and the underlying Great Miami Aquifer. The liner would be 52,000 sq m 

(560,000 sq fi). 
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The liner components, from bottom to top, (refer to details of a typical liner in Appendix E) would 

’ include a primary liner of 150-cm (60-in.) thick compacted clay with a maximum permeability of 

1 x lo-’ cdsec ,  a barrier layer of 60-mil HDPE FML, geotextile fabric to protect the FML during 

placement of the drainage layer, a 30-cm (12411.) thick drainage layer of pea gravel with a minimum 

permeability of 1 x 18’ cdsec ,  six-in. diameter perforated HDPE piping in the drainage layer for the 

leachate collection, geotextile fabric over the drainage layer to prevent migration of fines from the 

overlaying contaminated material into the pea gravel, and a 30-cm (12-in.) thick cushion layer without 

any sharp objects. Contaminated material placed in this layer would be pre-screened and would be 

free of sharp objects or other characteristics that could jeopardize the integrity of the non-woven 

geotextile. No heavy equipment would be operated over the liner until the 30-cm (124x1.) cushion 

layer is in place. 

The leachate collection system would include approximately 915 m (3,000 ft) of six-in. diameter 

perforated HDPE leachate collection piping in the drainage layer, two HDPE leachate collection 

sumps outside the liner area, double wall (two-in. carrier pipe, four-in. containment pipe) HDPE 

leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout manholes on 

the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

Composite CapDing System 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The approximate area of the cap would be 52,900 sq m (567,000 sq ft). 

The cap would be constructed in six distinct layers to provide final closure of the Disposal Cell (refer 

to Appendix E for details). The bottom layer of the cap would be a contouring layer to provide 

foundation for the upper layers. Clean compacted fill material from an on-site source would be used 

to construct the contouring layer, which would be 30 to 60 cm (12 to 24 in.) thick and would be 

rough graded to a minimum slope of four percent. A barrier layer would be placed above the 8 
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contouring layer to impede downward movement of moisture from the drainage layer. The barrier 

layer would consist of 60-cm. (24-in.) thick compacted clay with maximum permeability of 1 x 

c d s e c  and a bentonite geocomposite liner on top. A 30-cm. (12-in.) thick drainage layer consisting 

of pea gravel would be placed above the barrier layer to intercept infiltrating precipitation. The 

gradation for pea gravel would. be selected to provide a minimum permeability of 1 x lo-' cdsec .  A 

geotextile fabric would be placed above and below the drainage layer to prevent migration of the 

materials in the different layers. A 90-cm (36-in.) thick biotic layer of cobble stone would be placed 

above the drainage layer to serve as an intrusion barrier to burrowing animals. A 15 cm (six-in.) 

thick filter layer of sand with a geotextile fabric above and below would be constructed above this 

biotic barrier. The upper layer of the cap would be comprised of a 53-cm. (21411.) thick vegetative 

root support zone of common soil, a 15-cm (six-in.) layer of top soil, and grass cover. Fertilizing, 

seeding, and mulching for the gras's cover would be performed in accordance with the approved 

Erosion and Sediment Control Plan to minimize surface erosion. The cap would be final graded to a 

minimum slope of four percent. 

Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping. system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell. 

5.4.5.1.6 Site Restoration 

After removal of the contaminated material from the Inactive Flyash Pile, a post-removal survey of 

the site would be performed to determine earthwork requirements for the final grading. The site 

would be final graded to blend with the surrounding topography (refer to Figure 5-26). Clean fill 

[approximately 35,200 cu m (46,000 cu yd)] for the final grading would be borrowed from an off-site 

source. Final graded areas would be vegetated to minimize erosion. The runoff control system for, 

the final graded areas would be designed for runoff from a 25-year, 24-hour storm event and checked 

for potential impact from a 100-year, 24-hour storm event. At the completion of the final grading, a 

post-construction survey would be performed to document the as-built condition at the site. 
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. 5.4.5.1.7 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of 20 pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

[bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [designed to intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m (80 

ft) deep]. Initially groundwater level measurements would be taken. In addition, semi-annual 

sampling and analysis would be performed to monitor the groundwater quality and performance of the 

extraction system. If groundwater contamination would be discovered, corrective action would be 

taken. 

Access Restrictions 

Access restrictions would be implemented at the Inactive Flyash Pile and Disposal Cell. A security 

fence, topped with barbed wire, would surround the areas to discourage intruders. While access 

controls are in effect, access to the site would be confined to authorized personnel. Permanent 

physical markers would be used to restrict access. e 
Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Inactive Flyash Pile 

and Disposal Cell under this alternative to ensure achievement of RAOs. These restrictions would 

prevent the drilling of wells for water consumption and agricultural use and restrict future excavation 

activities: 

5.4.5.2 Detailed Analysis 

5.4.5.2.1 

This alternative would be protective of both human health and the environment and would meet the 

RAOS . 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

, for the expanded trespasser include inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). Following removal, the material with contaminant 
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concekations above the PRLs for the off-property farmer and expanded trespasser would be disposed 

at the on-site Disposal Cell. The flyash would be stabilized with lime sludge before disposal and the 

soil with contaminants above the surface pathway PRLs would be solidified before disposal. 

Therefore, this alternative would'eliminate the source of contamination, thereby eliminating the 

potential for exposure through these pathways. The cell would prevent direct exposure to the 

contamination and would have a design life of 1,000 years. 

On-site disposal of the contaminated material in the above-grade Disposal Cell would provide 

additional control of contaminant migration to human and the environment. The Disposal Cell would 

be protective of the groundwater by mitigating the potential for contaminant migration to the Great 

Miami Aquifer. Treatment of the soils through solidification would reduce contaminant mobility. The 

leaching rate of the contaminants in the treated soil would be reduced, enhancing protection of the 

underlying Great Miami Aquifer. Treatment of the soil prior to disposal would provide additional 

protection in the event the Disposal Cell begins to degrade, allowing increased infiltration and 

subsequent leachate formation. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions such +s groundwater monitoring, access restrictions, and deed 

restrictions at the Disposal Cell would be employed to provide additional assurance that overall 

protection is maintained, since all the material with contaminant concentrations above the relevant 

PRLs would be disposed on site. 

5.4.5.2.2 Comdiance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-Specific ARARs/TBCs 

Alternative 5 would comply with the chemical-specific ARARsITBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Inactive Flyash Pile. The stabilized flyash and the remaining solidified material would be 
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The prescribed engineering controls for the on-site Disposal Cell were established for the piotection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT to meet the Ohio Water 

Quality Standards listed in Table B-1 of Appendix B. 

Action-Soecific ARARs/TBCs 

Alternative 5 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARdTBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Inactive 

Flyash Pile includes low-level radioactive wastehesidual radioactive material, solid waste, and 

exempted waste (flyash and construction debris), design and construction of the on-site Disposal Cell 

would meet the requirements for the disposal of low-level radioactive wastehesidual radioactive 

material. EPA states in 40 CFR $192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level 

radioactive waste disposal site must meet including protection of public health and safety, protection 

of the public and the environment from releases of radioactivity, and protection of groundwater 

resources. The Disposal Cell would also meet the less-stringent OEPA technical requirements for the 

disposal of solid and exempted waste. 

Location-Soecific ARARs/TBCs 

Alternative 5 would meet the principal location-specific AR4Rs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Inactive Flyash Pile would be performed under the relevant and appropriate CAMU regulations (40 

CFR $264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the CAMU rule addresses situations sufficiently similar to those encountered in the 

remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placement/disposal of wastes. Based on 

preliminary geotechnical investigation and ODAST modeling, the hydrogeologic conditions at the 

location of the on-site Disposal Cell would meet the conditions established by OEPA that would allow 

siting a solid or exempted waste disposal facility over a sole-source aquifer (see Section 2.2.3). 
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The Inactive Flyash Pile is located in the 100-year floodplain of Paddys Run. 

no adverse impacts to the floodplain would be expected. 

5.4.5.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

Under this alternative, 

The contaminated material located in the Inactive Flyash Pile contains different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all COCs will be 

remediated to their respective PRLs based on a 1 x lod ILCR or a HI of 0.20. The COCs and their 

respective PRLs are listed in Table 5-15. Approximately 76,800 cu m (100,400 cu yd) of 

contaminated material would be removed from the Inactive Flyash Pile and disposed of on site. 

Approximately 11,900 cu m (15,500 cu yd) of contaminated soil with concentrations above 57 pCi/g 

for uranium-238 would be solidified and 33,400 cu m (43,600 cu yd) of flyash would be stabilized 

before disposal. Following removal and on-site disposal of the material in the Inactive Flyash Pile 

with contaminant concentrations above the PRLs for the expanded trespasser and off-property farmer, 

the exposure risk would be reduced to acceptable levels. 

Residual risk due to migration of uranium to groundwater following implementation of this alternative 

was well below 1.0 x under the on-property farmer scenario. Since adequate protection of the 

on-property farmer also the conditions of exposure of indicates adequate protection for the 

off-property farmer, residual risk to the off-property farmer potentially exposed to groundwater was 

not evaluated. 

Total residual risk due to all relevant soil and groundwater exposure pathways associated with the 

remediated subunit exceeded 1.0 x lo4 for the on-property farmer. This was due to the presence of 

arsenic, which was assumed to be present at background level, and beryllium. Total residual risk 

slightly exceeded 1.0 x for the expanded trespasser for the same reasons. Total residual risks 

were not estimated for the off-property farmer since no COCs which needed to be addressed were 

identified in the baseline risk assessment for this receptor. 

Background risks for the off-property farmer and expanded trespasser are 4.9 x lo4 and 

5.1 x lo", respectively. The HIS are less than 1 .O for each of these receptors. 
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To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, i 

modeling was performed to determine the potential for contaminants to leach from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was. then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model considered the placement of Operable Unit 2 contaminated material within the cell. 
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material would be placed in two distinct layers. The lower layer would consist of the stabilized lime - 8 

sludge and flyash placed directly over the liner system. This layer is estimated to contain a 

concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238, 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer within the 1,000-year modeling period. The modeling results are provided in Appendix D.3. 

Also, solidification of the soil significantly reduces the mobility of the COCs and reduces in leachate 

formation. In addition, the five-year CERCLA review process to ensure continued performance of the 

Disposal Cell would be part of this alternative. 

Adeauacv and Reliability of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Disposal Cell. The Disposal Cell would contain the solidified soil and contaminated material from 

the Inactive Flyash Pile with COCs at concentrations above PRLs. In addition, perched groundwater 

below the Inactive Flyash Pile would require remediation to achieve long-term effectiveness. The 

remediation would be associated with the extraction of perched groundwater in the South Field and is 

described in the alternatives for the South Field subunit. 

The Disposal Cell uses proven construction technologies and materials. Similar disposal cells are 

currently being employed for the containment of hazardous waste, low level radioactive waste under 

both DOE and NRC programs, and uranium mill tailings under DOE UMTRA and FUSRAP. A 

9 

IO 

I I  

12 

13 

14 

15 

16 

17 

la 

19 

20 

?I 

22 

23 

24 

25 

26 

21 

2a 

29 

30 

31 

32 

33 

_ -  . _  

FER\CRU2FS\TEXTSECS.#2\April21, 1994 2:28pm 5-250 



< .  

". :. :. .... FEMP-OU024 DRAFT 
April 29, 1994 

'5,8B CERCLA review of the on-site Disposal Cell would be required to assure that the structural 

integrity remains intact, that adequate and effective protection to both human health and the 

environment would be maintained, and that the remediation goals would be met. No follow up 

remediation actions would be required under this alternative. 

Using proper design and construction methods, the on-site Disposal Cell would meet the required 

performance specifications associated with long-term containment and prevention of the contaminant 

migration. Appropriate quality assurance and controls procedures during construction would assure 

proper installation of the cap and liner of the cell. In addition, if the liner system fails and a potential 

pathway for contaminant migration into the groundwater occurs, the capping system would minimize 

the infiltration of surface water and would therefore be protective of the groundwater. Construction 

of the disposal facility would be above the perched groundwater table and therefore infiltration of 

groundwater through the disposed wastes would not occur. The Disposal Cell would be operated and 

maintained in accordance with applicable local, state, and federal regulations. 

3 '  . 

Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspectiok and maintenance actions, it is unlikely that the 

Disposal 'Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine the performance of the cell. 

Long-term management required to maintain the Inactive Flyash Pile would include performing 

periodic site inspections and groundwater monitoring of the Great Miami Aquifer. The groundwater 

monitoring would be performed semiannually at the on-site Disposal Cell. The Great Miami Aquifer 

groundwater monitoring would be performed by Operable Unit 5. 

Long-Term Environmental Impacts 

The long-term impacts of Inactive Flyash Pile Alternative 5 would be similar to Inactive Flyash Pile 

Alternative 3 because waste would be disposed of on site. However, Inactive Flyash Pile Alternative 

5 would utilize solidification for the treatment of contaminated soils above the surface pathway PRLs. 

Approximately 5.3 ha (13.0 ac) would still be committed for waste disposal. 
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April 29, 1994 0 5.4.5.2.4 Reduction of Toxicity. Mobility. or Volume Through Treatment I 

Alternative 5 uses solidification of contaminated soils with COCs at concentrations above the surface 

pathway PRL for uranium-238. Special requirements for solidification treatment would include 

2 '  

3 

performing treatability studies on the waste before full-scale operation. 4 

An estimated 11,900 cu m (15,500 cu yd) of soil would be solidified. Cement stabilization reduces 

the mobility of the contaminants by binding them in a cementitious mixture. The treatment would be 

irreversible since the Contaminants are chemically bonded. Volumetric increases occur as a result of 

the additives used in the process. Qualitative and quantitative determination of required additives 

would be based on treatability studies. The treatment would not destroy the contaminants in the soil 

The mobility is expected to be reduced by preventing the contaminants from 

leaching out of the treated soil and would be verified through treatability studies. 

7 

8 

9 

10 

or reduce their volume. I I  

The treatment of 12 

soil would not reduce the mass of the COCs. 13 

14 

.Stabilization is performed to minimize migration of contaminants located in the material. The 15 

quantity of flyash to be stabilized is 33,400 cu m (43,600 cu yd). 

to increase the pH. 

Stabilization utilizes hydrated lime 16 0 Stabilization would not destroy the material treated, but the mobility of the COCs 17 

is reduced by increasing the pH and increasing the cementitious properties of the treated flyash. 

would require a treatability study to determine the appropriate mixing ratios and additives required to 

decrease the mobility of the COCs, as determined by TCLP testing. 

The 18 

resulting material therefore offers an increased degree of protection of groundwater. Stabilization 19 

20 

21 

The principal threats at the Inactive Flyash Pile are within the scope of the remedial action. The 

22 

23 

treatments used for this alternative would reduce the inherent hazards posed by the principal threats in 

the groundwater. 25 

24 

26 

. 5.4.5.2.5 Short-Term Effectiveness 27 

Protection of the Community During Remedial Action 28 

29 Implementation of this alternative would result in minor increased risks to the public. Excavation, 

' treatment, and disposal would cause increased particulate emissions. Short-term COC risks M 

potentially experienced by the non-remediation worker, off-property farmer, and trespassing youth 31 

during implementation of remedial activities are 1.2 x 

These emissions would be reduced by misting the excavation area, haul roads, and storage areas 

7.9 x and 2.1 x lo", respectively. 32 

33 
. .1 . 
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during excavation and disposal. Treatment processes would be performed so that emissions can be 

controlled by filters and scrubbers. Contaminant migration due to surface water transport would 

require control via silt fence, and sedimentation basins. 

Vehicular traffic through the site could cause transport of contamination, but would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

Public sector truck injuries and fatalities are estimated at 3.7 x 10” and 4.0 x lo4, respectively. 

During construction, the site would be delineated into specific work zones. In addition, access 

controls would be implemented to ensure contamination is not transported off-site by personnel and 

vehicles. Likewise, these procedures would also be implemented at the treatment and disposal areas. 

Monitoring of airborne emissions would also be performed. 

Protection of Workers During Remedial Action 

Exposure to contamination for the on-site workers includes particulate emissions, dermal contact, 

ingestion, inhalation, and external radiation. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. Truck 

transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 1.3 x 10” and 6.5 x lo”, respectively. 

Total short-term risk associated with alternatives evaluated for the Inactive Flyash Pile for the 

non-remedial worker, off-property farmer, and trespassing youth were estimated to be slightly above 

1.0 x 

beryllium in surface soil. Total HIS were less than 1.0. It is assumed that remedial workers will be 

protected in accordance with current federal law (29 CFR 1910.120(e)). Appendix C contains an 

evaluation of short-term risks for this alternative. 

for all alternatives. These risks were mostly due to the presence uranium-238, arsenic, and 

All remedial activities would be conducted in accordance with a health and safety plan developed to 

meet 29 CFR 1910.120 (b)(4). Construction, treatment, and disposal activities would be conducted in 

accordance with the Site-Specific Health and Safety Plan, which would mitigate potential for workers 

to be exposed to unacceptable contaminant concentrations. Training, procedures, and personnel 

om., co 
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monitoring would assure that worker exposure would be ALARA. Therefore, short-term risks for 

remedial workers would be acceptable. 

Short-Term Environmental Impacts 

The short-term impacts associated with Inactive Flyash Pile Alternative 5 would be similar to Inactive 

Flyash Pile Alternative 3, although Inactive Flyash Pile Alternative 5 would utilize solidification 

technology. Waste streams created as a result of treatment would be recycled; wastewater would be 

collected for treatment prior to discharge. Note that solidification would not utilize as much energy 

as would vitrification. The present worth capital cost of implementing Alternative 5 is estimated at 

$34,044,300. The collective revenue of the CMSA would increase by 4.4 percent over a period of 

30 years, with the majority of increase occurring during the performance of the alternative. Refer to 

Inactive Flyash Pile Alternative 3, Short-Term Environmental Impacts, for a detailed analysis of 

potential short-term impacts. 

- _  

Duration of Remedial Activities 

The excavation and disposal of contaminated soil and debris on-property at the Disposal Cell would 

be completed and RAOs achieved within 34 months. 

5.4.5.2.6 Implementability 

Technical Feasibility 

The technical feasibility of excavation and on-site disposal of the contaminated material and flyash 

from the Inactive Flyash Pile is straightforward and reliable. The excavation, construction of the 

Disposal Cell, and disposal of the waste in the cell can be easily implemented using standard 

construction equipment and techniques. The solidification and stabilization treatment processes can be 

easily implemented using standard equipment and mixing techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 

The on-site disposal of contaminated material and flyash would be effective at remediating the 

Inactive Flyash Pile and at meeting the remediation goals; therefore, no future remedial action would 

be anticipated for this alternative. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The leachate collection system and - 

groundwater monitoring would be effective in monitoring the performance of the Disposal Cell. The 
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removal of contaminated soil and debris and containment in the on-site Disposal Cell would mitigate 

any potential pathway. 

Other minor difficulties may be associated with this alternative. The visual segregation of material 

will not be exact, but is not critical to the success of the alternative. The radiological segregation and 

confirmation would be time consuming, but the timing is not a critical issue. Handling the storm 

water runoff from the Inactive Flyash Pile will require special consideration due to the steep 

embankments at the site. 
- 

Administrative Feasibility 

All excavation, construction, and disposal activities of contaminated material and flyash in this 

alternative will be conducted entirely on site. Substantive provisions of permits which would 

otherwise be required for these activities are considered ARARs. Compliance with ARARs is required 

of any selected remedial alternative. EPA and OEPA are the key agencies that will determine if 1) the 

proposedhelected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance with ARARs. The ROD would be used as an enforceable document to coordinate actions 

and responsibilities between the DOE, EPA, and OEPA. By legal agreement (Le., Consent 

Agreement), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then no known administrative barriers would exist to prohibit the remedial action. 

No off-site treatment or storage capacity would be required to implement this alternative since 

treatment and disposal is on site. Storage capacity would not be required to implement this alternative 

since the Disposal Cell would be constructed before the contaminated soil and debris is excavated 

from the Inactive Flyash Pile. The on-site Disposal Cell would be properly sized to accept 83,800 cu 

m (109,500 cu yd) of material from the Inactive Flyash Pile. This would include a bulking factor for 

a 30 percent increased volume of solidified soils and a bulking factor for a 10% increased volume of 

stabilized flyash. 

Availability of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell, interceptor trench, or excavation and disposal of the con soil and debris. Some skilled 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$34,044,300 $1,447,800 $35,491,500 

FEMP-OU02-4 DRAFT 
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laborers would be required for operation of standard pug mills, driers, feed systems, and mixers. 

These personnel and others required for implementation of this alternative are readily available. 

Also, personnel specialized in health and safety procedures -ind personnel monitoring would be 

required. Technologies required to implement this alternative are readily available and utilize 

ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$172,119 $118,545 $70,145 $5,924 

standard equipment. The treatment processes have been sufficiently demonstrated for this application, 

although treatability studies to determine specific process parameters and efficiencies would be 

required. In general, standard construction practices would be used to implement this alternative and 

a sufficient number of contractors possessing the required skills and experience are available to 

implement this alternative. Therefore, competitive bidding is possible. 

5.4.5.2.7 Cost 
The estimated capital, annual operation and maintenance costs, and present worth for this alternative 

are summarized in Table 5-18 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-18 

ALTERNATIVE 5 - INACTIVE FLYASH PILE 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on the time period of 34 months for construction and 30 years 

for O&M after remediation is completed. 

Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

. 
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O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the R4Os are achieved. For the purpose of the cost estimate, a maximum duration of 30 years 

is used. Monitoring activities would support the required CERCLA five-year reviews. 

5.4.5.2.8 State Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.5.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.6 

This alternative is designed to meet the PRLs for the expanded trespasser and off-property farmer 

under future land use with federal ownership. 

Alternative 6: Soil Washing and On-Site DisDosal with Flvash Stabilization 

Based on increased health risks for the expanded trespasser and off-property farmer, the following 

COCs have been established for the Inactive Flyash Pile: arsenic and beryllium; radium-228 and 

thorium-228 (for exposure to soil); and uranium-234, 235/236, and 238 (for exposure to 

groundwater). 

Figure 5-33 illustrates 

5.4.6.1 Descriution 

the block flow diagram for this alternative. 

Under this alternative, material from the Inactive Flyash Pile with contaminant concentrations above 

the PRLs for the expanded trespasser or off-property farmer would be excavated, visually segregated, 

and staged. The PRLs shown in Table 5-15 are based on a 1 x lo4 ILCR or a HI of 0.20 for the 

off-property farmer and expanded trespasser. Larger material (debris) would be shredded/crushed 

and deposited in the on-site Disposal Cell. Flyash would be stabilized with lime sludge and deposited 

in the Disposal Cell. The remaining contaminated soil would be tested for radiological 

contamination. The material with uranium-238 concentration above 57 pCi/g would be transferred to 

the soil washing facility for treatment and subsequent disposal. 

5-257 
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Perched groundwater associated with the performance of this alternative would be extracted and 

treated as described in the alternatives for the South Field subunit. 
, * i . ;  

: .. . _  

This alternative includes site preparation; removal, transportation and disposal of contaminated 

material; site restoration; and institutional actions. It is estimated that the completion of this . 
alternative would require 34 months. 

5.4.6.1.1 Site Preuaration 

Site preparation involves preparation of site-specific operation plans, constructiofi surveying, 

establishment of exclusion zones, installation of erosion and sediment control measures and runoff 

control facilities, completion of clearing and grubbing, and installation of site utilities and construction 

support facilities. The following paragraphs describe each of these activities. 

Preuaration of Plans 

Site preparation would begin with development of ah appropriate health and safety plan, the Storm 

Water Management Plan, and the Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health'and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveying 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical, and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

final as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrancelegress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 
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April 29, 1994 0 Erosion and Sediment Control Measures and Runoff Control Facilities i 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Inactive Flyash Pile and the 

Disposal Cell. The runoff control facilities would be designed to control runoff from a 10-year, 

24-hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. 

Runoff from the exclusion zones (excavation, staging, and decontamination areas) would be collected 

in separate sumps and pumped to separate sedimentation tanks (see descriptions under Construction 

Support Facilities). Water from these tanks would be conveyed to the AWWT facility in double wall 

pipelines [approximately 420 m (1,400 ft)] from the Inactive Flyash Pile and 1100 m (3500 ft) from 

the Disposal Cell. The double wall pipelines would consist of two-in. HDPE carrier pipes and 

four-in. HDPE container pipes. Runoff from areas outside the exclusion zones would be diverted to 

existing ditches. Diversion of runoff would require construction of berms and/or interceptor ditches 

outside the exclusion zone. 

. 

ClearinP and Grubbing 

Clearing and grubbing.of vegetated areas around the Inactive Flyash Pile and the Disposal Cell will 

facilitate construction activities that follow. It is estimated that approximately 2.6 ha (6.5 ac) will be 

cleared and grubbed around the Inactive Flyash Pile and approximately 7.3  ha (18 ac) in the area of 

the Disposal Cell. Fences or markers would be installed to identify the boundaries of the Inactive 

Flyash Pile and the Disposal Cell and to limit personnel and equipment access. 

0 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. An access road [approximately 850 m (2,800 ft)] would be constructed 

from the Inactive Flyash Pile to the Disposal Cell. Also, the South Access Road would be relocated 

east of the Disposal Cell to allow use of the existing road for transportation between the Inactive 

Flyash Pile and the Disposal Cell. Security fencing would be installed around the Disposal Cell. 
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Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, a storage area, sedimentation tanks, and 

decontamination facilities. The construction office area would include two trailers, a laydown area 

for equipment and materials, construction parking, and temporary fencing. 

The storage area for temporary storage of contaminated material from all Operable Unit 2 subunits 

would be provided outside the Disposal Cell area (refer to Figure 5-8 for location). After grading of 

this area, a 60 m (200 ft) square asphalt slab with a curb would be constructed. A 18,900 liter 

(5,000 gallon) sedimentation tank would be installed on the storage area pad. The runoff from the 

storage area would be collected in a concrete sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

from the Disposal Cell area (refer to Figure 5-8). The decontamination facilities would include a 

trailer to store/remove/dispose PPE and decontamination areas for construction equipment and 

personnel (for details of typical decontamination areas, refer to Appendix E). Wastewater and runoff 

from the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and 

later pumped to the AWWT facility. 

5.4.6.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Inactive Flyash Pile would be performed using 

conventional equipment including track-type excavators, front end loaders, and dump trucks. 

Excavation of the contaminated flyash and soils would be performed in layers to minimize disturbance 

of unexcavated material prior to field screening. Also, excavating in layers would enable the 

contaminated flyash, contaminated soil, and contaminated debris to be visually segregated. Debris 

would be shreddedkrushed and deposited in the Disposal Cell. 

As material is removed, it would be field screened for radiologically contaminated material. The 

field screening would be conducted using a germanium detector located in a field trailer adjacent to 

the Inactive Flyash Pile. Based on the field screening, contaminated material with apparent 

radiological contamination above the surface pathway PRL for uranium-238 would be transferred to 

the soil washing facility for treatment and subsequent disposal. The remaining contaminated soil 
_. 
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would be deposited in the Disposal Cell. Flyash would be stabilized with lime sludge and deposited 

in the Disposal Cell. 

It is estimated that approximately 33,400 cu m (43,600 cu yd) of flyash and 43,420 cu m 

(56,800 cu yd) of contaminated soil and debris would be excavated. As part of the excavation 

activities, groundwater monitoring wells at the Inactive Flyash Pile would be plugged and abandoned 

as necessary 

The construction water from the excavation areas would be collected and pumped to an above-ground 

sedimentation tank before being pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

5.4.6.1.3 Treatment of Contaminated Material 

Stabilization 

Contaminated flyash material would be combined with the lime sludge material at the ratios and with 

the additives determined in a Treatability Study (DOE 1994). Mixing of the material would be 

performed using conventional mixing devices (Le., pug mill). A throughput rate of 153 cu m 

(200 cu yd) per day can be obtained using standard pug mill type equipment. 

Emissions of particulates from the mixing equipment would be controlled through the use of HEPA 

filters. The ambient air concentration of particulates in the vicinity of the mixing equipment would be 

monitored. 

Excavated material would be divided into eight-cu m (10-cu yd) batches for mixing. Tracking of each 

batch would be required for QA/QC. Based on the treatability study, it is assumed that a 1:7 mix 

ratio of lime sludge to flyash is required. In addition, hydrated lime would be added to obtain a pH 

of 12.0. A process flow diagram of the mixing operation is shown on Figure 5-23. Based on the 

treatability study, the optimum moisture, as determined by the standard Proctor, would be used for 

mixing. During remedial design, the use of a dryer for process control of moisture content of the 
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feed materials (lime sludge and flyash) will be evaluated. Each batch of material would be screened 

and shredded/crushed as required to obtain a particle size not exceeding 13 millimeters (0.5 in.) in 

for stabilization and also for protection of mixing equipment. Following shredding/crushing, the 

2 

diameter. This would be performed to both ensure that adequate surface area of waste particles exists 3 

4 

material would be conveyed to the pug mill for mixing. Once in the pug mill, the required additives 

(lime to a pH of 12.0) and additional moisture, if required, would be combined with the lime sludge 

and flyash. 

Mixed material would be taken from’ the mixing device and stored until results of testing confirm 

disposal requirements are met. Material from the storage area would then be conveyed to the 

adjacent Disposal Cell. The addition of hydrated lime and water for stabilization is expected to only 

slightly increase the volume of contaminated material. 

Soil Washing 

Material from the Inactive Flyash Pile with radiological contamination above the surface pathway 

PRL for uranium-238 would be transferred to the soil washing facility for treatment and subsequent 

disposal. Soil washing is performed by passing excavated soil through units which separate the 

material by particle size. A process flow diagram is provided in Figure 5-34. As shown, the soil is 

first conveyed to a dry grizzly, where separation into particle sizes of plus and minus 15-cm (six in.) 

in diameter is made. Particles which are greater than 15 cm (six in.) in diameter are delivered via 

conveyor belt to a coarse solids washer. In this unit, groundwater from the site is used to provide a 

high pressure wash, which removes fine soil particles from the larger material. The washed coarse 

material is returned to the site. The fine particles washed from the larger coarse solids material plus 

solids less than 0.47 centimeters (3/16 in.) in diameter, which have been sent to the coarse solids 

washer from other sections of the washing process, are combined and sent to a clarifier, where the 

solids are settled out. The supernatant from the clarifier is recirculated back to the coarse solids 

washer and the settled solids are sent back to the washing process in slurry form. The slurry reenters 

the process at the screen separator. 

The undersized particles Uess than 15 cm (six in.) in diameter] from the grizzly are conveyed in 

slurry form to a drum washer, where high pressure sodium carbonate extractant is used to effect a 

particle size separation. Soil particles with a diameter greater than 1.3 cm (0.5 in.) in diameter are 

sent to the coarse solids washing system while the undersized solids are combined with the fines from 
. .. _. .. .. - -  960fsOO 
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the coarse washer. The combined solids (slurry) are sent to the separation screen, where they are 

passed over a screen which makes a 0.47 cm (3/16 in.) diameter separation. The oversized material 

is sent to the coarse washer system, whereas the slurry containing undersized solids (about 10 percent 

solids) is treated with a polymer and pumped to clarifiers, where the solids are allowed to settle out. 

The supernatant from the clarifiers is pumped to a holding tank, where it is recycled back into the 

system. The underflow from the clarifiers is a 30 percent solid slurry. This slurry is pumped to an 

attrition scrubber which operates in series with a reactor. The purpose of the attrition scrubber and 

the reactor is to enhance the contact between the soil solids and the sodium carbonate extractant 

solution. Sodium carbonate would be added to the attrition scrubber to maintain a predetermined 

concentration. A temperature of 40°C would be maintained in the attrition scrubberheactor units. 

Detention time in the attrition scrubber reactor is one hour. 

Discharge from the attrition scrubber is to the dewatedwashing units. Here the extractant containing 

uranium is removed from the soil and the soil is washed with water. A filter press is likely to be 

used for the dewaterlwashing. Extracted groundwater would be used for the makeup of new sodium 

carbonate extractant solution. A portion of the extractant dewatered from the soil would be recycled 

back to the soil washing system while a second portion would be treated for uranium removal. The 

treatment may be at the AWWT facility or at a new deionization unit installed as part of the soil 

washing system, as shown in Figure 5-34. Effluent from an ion exchange unit would probably be 

recycled to the soil washing process. An alternative to recycling the effluent would be to discharge it 

to the A W T  facility. Following treatment, the washed material and the extractants used for 

washing would be disposed as required. The concentrated sludge generated from soil washing would 

be dried and disposed at NTS. An estimated total of 12,310 cu m (16,100 cu yd) of contaminated 

material from the Inactive Flyash Pile would require removal and soil washing. 

5.4.6.1.4 TransDortation of Contaminated Material 

The contaminated material would be hauled from the Inactive Flyash Pile to the storage area at the 

Disposal Cell and from the storage area to the Disposal Cell in dump trucks. The trucks would be 

lined and covered to prevent the trucks from becoming contaminated and to prevent the spread of 

contamination during transportation. 
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. 5.4.6.1.5 Disuosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast comer of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8). The stabilized flyash and contaminated soil and 

debris that was not soil washed would be disposed in the Disposal Cell. The Disposal Cell would be 

constructed in accordance with the applicable ARARs and DOE guidelines. The cell would be 

designed for a minimum life of 200 years, with an expected life of 1,000 years. Approximately 

134,000 cu m (175,000 cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed 

in the Disposal Cell. An additional 62,000 cu m (81,000 cu yd) of soil from the other subunits would 

be used for the Disposal Cell berm construction. 

Construction of the cell would include site preparation, installation of the liner system and leachate 

collection system, disposal of the contaminated material, and capping. 

Site Preuaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.6.4.1.1, including completion of clearing and grubbing; installation of erosion and sediment 

controls, a runoff control facility, and a security fence; and construction of a decontamination facility 

and an access road. 

Disuosal Cell Liner Svstem 

The liner system would be constructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The liner construction would begin with subgrade preparation. The 

Disposal Cell would be graded and compacted to 95-percent of the standard Proctor density. The side 

walls of the cell would then be constructed using clean material from the site. The liner would be 

designed to minimize the potential release of contaminated leachate to the perched groundwater and 

the underlying Great Miami Aquifer. The liner would be 52,000 sq m (560,000 sq ft). 

The liner components, from bottom to top, (refer to detail of typical liner in Appendix E) would 

include a primary liner of 150-cm (60-in.) thick compacted clay with a maximum permeability of 

1 x lo-’ cdsec ,  a barrier layer of 60-mil HDPE FML, geotextile fabric to protect the FML during 

placement of the drainage layer, a 30-cm (12-in.) thick drainage layer of pea gravel with a minimum 

permeability of 1 x lo-’ cdsec ,  six-in. diameter perforated HDPE piping in the drainage layer for the 

leachate collection, geotextile fabric over the drainage layer to prevent migration of fines from the 
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overlaying contaminated material into the pea gravel, and a 30-cm (12-in.) thick cushion layer without 

any sharp objects. Contaminated material placed in this layer would be pre-screened and would be 

free of sharp objects or other characteristics that coul‘d jeopardize the integrity of the non-woven 

geotextile. No heavy equipment would be operated over the liner until the 30-cm (12-in.) cushion 

layer is placed. 

The leachate collection system would include approximately 915 m (3,000 ft) of six-in. diameter 

perforated HDPE leachate collection piping in the drainage layer, two HDPE leachate collection 

sumps outside the liner area, double wall (two-in. carrier pipe, four-in. containment pipe) HDPE 

leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout manholes on 

the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

ComDosite Caming System 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The approximate area of the cap would be 52,900 sq m (567,000 sq ft). 

The cap would be constructed in six distinct layers to provide final closure of the Disposal Cell (refer 

to Appendix E for details). The bottom layer of the cap would be a contouring layer to provide 

foundation for the upper layers. Clean compacted fill material from an on-site source would be used 

to construct the contouring layer, which would be 30 to 60 cm (12-24 in.) thick and would be rough 

graded to a minimum slope of four percent. A barrier layer would be placed above the contouring 

layer to impede downward movement of moisture from the drainage layer. The barrier layer would 

consist of 60-cm (24.411.) thick compacted clay with maximum permeability of 1 x lo7 c d s e c  and a 

bentonite geocomposite liner on top. A 30-cm (12-in.) thick drainage layer consisting of pea gravel 

would be placed above the barrier layer to intercept infiltrating precipitation. The gradation for pea 

gravel would be selected to provide a minimum permeability of 1 x loe2 cdsec .  A geotextile fabric 

would be placed above and below the drainage layer to prevent migration of the materials in the 
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different layers. A 90-cm (36-in.) thick biotic layer of cobble stone would be placed above the 

drainage layer to serve as an intrusion barrier to burrowing animals. A 15-cm (six-in.) thick filter 

layer of sand with a geotextile fabric above and below would be constructed above this biotic barrier. 

The upper layer of the cap would be comprised of a 53-cm (21-in.) thick vegetative root support zone 

of common soil, a 15-cm (six-in.) layer of top soil, and grass cover. Fertilizing, seeding, and 

mulching for the grass cover would be performed in accordance with the approved Erosion and 

Sediment Control Plan to minimize surface erosion. The cap would be final graded to a minimum 

slope of four percent. 

. 

Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell. 

5.4.6.1.6 Site Restoration 

After removal of the contaminated material from the Inactive Flyash Pile, a post-removal survey of 

the site would be performed to determine earthwork requirements for the final grading. The site 

would be final graded to blend with the surrounding topography (refer to Figure 5-26). Clean fill 

[approximately 35,200 cu m (45,000 cu yd)] for the final grading would be borrowed from an off-site 

source. Final graded areas would be vegetated to minimize erosion. The runoff control system for 

the final graded areas would be designed for runoff from a 25-year, 24-hour storm event and checked 

for potential impact from a 100-year, 24-hour storm event. Runoff from the final graded areas would 

be drained into the existing ditch west of the landfill. At the completion of the final grading, a 

post-construction survey would be performed to document the as-built condition at the site. 

5.4.6.1.7 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of 20 pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

bottom of the perched groundwater, approximately 12 m (40 ft)] deep and a 2000-series monitoring 

well [designed to intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m 

(80 ft) deep]. Initially groundwater level measurements would be taken. In addition, semi-annual 

' ,  . .  
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sampling and analysis would be performed to monitor the groundwater quality and performance of the 

Disposal Cell. 

Access Restrictions 

Access restrictions would be implemented at the Inactive Flyash Pile and Disposal Cell. A security 

fence [1,219 m (4,000 ft)] topped with barbed wire would surround the area to discourage intruders. 

While access controls are in effect, access to the site would be confined to authorized personnel. 

Permanent physical markers would be used to restrict access. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Inactive Flyash Pile 

and Disposal Cell under this alternative to ensure achievement of RAOs. These restrictions would 

prevent the drilling of wells for water consumption and agricultural use and restrict future excavation 

activities. 

5.4.6.2 Detailed Analvsis 

5.4.6.2.1 

This alternative would be protective of both human health and the environment and would meet the 

RAOS . 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). Following removal, the contaminated material 

with contaminant concentrations above the PRLs for the off-property farmer and expanded trespasser 

would be disposed at the on-site Disposal Cell. In addition, the soil with contaminants above the 

surface pathway PRLs for uranium-238 would be soil washed and disposed of appropriately. 

Therefore, this alternative would eliminate the source of contamination, thereby eliminating the 

potential for exposure through these pathways. 

On-site disposal of the contaminated soil and debris in an above-ground Disposal Cell would provide 

additional control of contaminant migration to humans and the environment. The Disposal Cell would 
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be protective of the groundwater by mitigating the potential for contaminant migration to the Great 

Miami Aquifer. The cell would prevent direct exposure to the contaminants and would have a design 

life of 1,000 years. Stabilization of the flyash with the lime sludge from the Lime Sludge Ponds 

before placement in the on-site Disposal Cell would increase protectiveness of the groundwater' by 

reducing contaminant mobility. Treatment of the soils through soil washing would reduce 

contaminant mobility and volume. The contaminants would be removed by soil washing, enhancing 

the protection of the underlying Great Miami Aquifer by not having leachable contaminants in the 

soil. Treatment by soil washing would obviate the necessity for disposal of the soil in the on-site 

Disposal Cell and reduce the quantity of contaminated material requiring placement in the cell. 

The groundwater in the Great Miami Aquifer would be remediated by Operable Unit 5 and it would 

be Operable Unit 5's responsibility to implement the necessary deed restrictions associated with the 

use of groundwater from the Great Miami Aquifer. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional-actions such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions would be employed to provide additional assurance that overall 

protection is maintained, since all the material with contaminant concentrations above the relevant 

P U S  would be disposed on site. 

5.4.6.2.2 ComDliance with ARARs 

Compliance with the chemical-, action-, and location-specific A M  is discussed below. Detailed 

discussion of the principal A M  and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 6 would comply with the chemical-specific ARAIPs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Inactive Flyash Pile. The stabilized flyash and the remaining material that was not soil washed 

would be disposed at the on-site Disposal Cell. 
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The prescribed engineering controls for the on-site Disposal Cell were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards listed in Table B-1 of Appendix B. 

Action-Suecific ARARs/TBCs 

Alternative 6 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Inactive 

Flyash Pile includes low-level radioactive wastekesidual radioactive material, solid waste, and 

exempted waste (flyash and construction debris), design and construction of the on-site Disposal Cell 

would meet the requirements for the disposal of low-level radioactive waste/residual radioactive 

material. EPA states in 40 CFR $192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level 

radioactive waste disposal site must meet including protection of public health and safety, protection 

of the public and the environment from releases of radioactivity, and protection of groundwater 

resources. This disposal facility would also meet the less-stringent OEPA technical requirements for 

the disposal of solid and exempted waste. 

Location-Suecific ARARs/TBCs 

Alternative 6 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Inactive Flyash Pile would be performed under the relevant and appropriate CAMU regulations (40 

CFR 5264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the CAMU rule addresses situations sufficiently similar to those encountered in the 

remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placement/disposal of wastes. Based on 

preliminary geotechnical investigation and ODAST modeling, the hydrogeologic conditions at the 

location of the on-site Disposal Cell would meet the conditions established by OEPA that would allow 

siting of a solid or exempted waste disposal facility over a sole-source aquifer (see Section 2.2.3). 

2 

3 

4 

5 

6 

7 

a 

9 

IO 

11 

12 

13 

14 

15 

IS 

19 

20 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

JJ , 
_. 

FER\CRU2FS\TEXTSEC5.#2\ApriI2lI 19942:28& 002  08 5-271 



- 550% 
FEMP-OU02-4 .DRAW 
April 29, 1994 . 0 The Inactive Flyash Pile is located in the 100-year floodplain of Paddys Run. Under this alternative, 

no adverse impacts to the floodplain would be expected. 

5.4.6.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated material located in the Inactive Flyash Pile contains different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all COCs will be 

remediated to their respective PRLs based on a 1 x 

respective PRLs are identified in Table 5-15. Approximately 67,000 cu m (87,600 cu yd) of 

contaminated material would be removed from the Inactive Flyash Pile and disposed of on site. 

Approximately 11,900 cu m (15,500 cu yd) of additional contaminated soil with concentrations above 

ILCR or a HI of 0.20. The COCs and their 

the surface pathway PRL for uranium-238 would be excavated, soil washed, and disposed or reused. 

Following removal and disposal on site of the material in the Inactive Flyash Pile with contaminant 

concentrations above the PRLs for the expanded trespasser and off-property farmer, the exposure risk 

would be reduced to acceptable levels. 

Residual risk due to migration of uranium to groundwater following implementation of this alternative 

was well below 1.0 x 

on-property farmer also indicates adequate protection for the off-property farmer, residual risk to the 

off-property farmer potentially exposed to groundwater was not evaluated. 

under the on-property farmer scenario. Since adequate protection of the 

Total residual risk due to all relevant soil and groundwater exposure pathways associated with the 

remediated subunit exceeded 1.0 x 10" for the on-property farmer. This was due to the presence of 

arsenic, which was assumed to be present at background level, and beryllium. Total residual risk 

slightly exceeded 1.0 x for the expanded trespasser for the same reasons. Total residual risks 

were not estimated for the off-property farmer since no COCs which needed to be addressed were 

identified in the baseline risk assessment for this receptor. 

Background risks for the off-property farmer and the expanded trespasser are 4.9 x lo4 and 

5.1 x 10 4, respectively. The HIS are less than 1 .O for each of these receptors. 

To determine the long-term effectiveness and permanence of the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 
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groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model considered the placement of the Operable Unit 2 contaminated material within the cell. 

The' material would be placed in two distinct layers. The lower layer would coryist of the stabilized 

lime sludge and flyash placed directly over the liner system. This layer is estimated to contain a 

concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 
in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238, I 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer within the 1,000 years that was modeled. The modeling results are provided in Appendix 

D.3. In addition, the five-year CERCLA review process to ensure continued performance of the 

Disposal Cell would be part of this alternative. 

Adequacy and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Disposal Cell. The Disposal Cell would contain the contaminated soil and debris from the Inactive 

Flyash Pile with COCs at concentrations above the PRLs. In addition, perched groundwater below 

the Inactive Flyash Pile would require remediation to achieve long-term effectiveness. The 

remediation would be associated with the extraction of perched groundwater in the South Field and is 

described in the alternatives for the South Field subunit. 

The Disposal Cell uses proven construction technologies and materials. Similar disposal cells are 

currently being employed for the containment of hazardous waste, low level radioactive waste under 

both DOE and NRC programs, and uranium mill tailings under DOE UMTRA and FUSRAP. An 

interceptor trench would control the contaminants in perched groundwater from migrating to the Great 

Miami Aquifer and off site. A five-year CERCLA review of the on-site Disposal Cell would be 

required to, assure that the structural integrity remains intact, that adequate and effective protection to 
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both human health and the environment are maintained, and that the remediation goals are met. 

follow up remediation actions would be required under this alternative. 

No i 

2 

Using proper design and construction methods, the on-site Disposal Cell and interceptor trench 

alternative would meet the required performance specifications associated with long-term containment 

and prevention of the migration of contaminants. Appropriate quality assurance and controls 

procedures during construction would assure proper installation of the trench and the cap and liner of 

the Disposal Cell. The disposal facility would be operated and maintained in accordance with 

applicable local, state, and federal regulations. 

The technical components associated with soil washing and testing of the material after washing would 

be preformed to assure that the products are disposed of in an appropriate fashion. The technical 

components of the stabilization facility are standard and consist of a crushedshredder, mixer, and 

hopper. This phase of the operation is short-term and is only intended to provide an additional factor 

of safety for disposal. Long-term disposal does not have technical components and, with routine 

inspections and maintenance of the disposal facilities, there would no need to replace this remedial 

action. In addition, if the liner system fails and a potential pathway for contaminant migration into 

the groundwater occurs, the capping system would minimize the infiltration of surface water and 

would therefore be protective of groundwater. 

0 

Based on the results of a treatability study, the confidence level associated with soil washing would be 

determined. A high level of confidence can be attributed to stabilization because this treatment 

increases the level of groundwater protectiveness in the Disposal Cell. Also, in accordance with 

current engineering practices, there would be a high degree of confidence that on-site disposal would 

be adequate to handle any potential problems related to waste confinement and surface water 

infiltration. 

Long-term management required to maintain the Inactive Flyash Pile would include performing 

periodic site inspections and groundwater monitoring of the Great Miami Aquifer. The groundwater 

monitoring would be performed semiannually at the on-site Disposal Cell. The Great Miami Aquifer 

groundwater monitoring would be performed by Operable Unit 5. 
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Long-Term Environmental ImDacts 

The long-term impacts of Inactive Flyash Pile Alternative 6 would be identical to Inactive Flyash Pile 

Alternative 3. Refer to Inactive Flyash Pile Alternative 3, Long-Term Environmental Impacts for a 

detailed analysis of on-property disposal of wastes. 

5.4.6.2.4 

Alternative 6 uses soil washing of contaminated 'soils with COCs at concentrations above the surface 

pathway PRL for uranium-238. Special requirements for soil washing treatment would include 

performing treatability studies on the soil before full scale operation. 

Reduction of Toxicity. Mobility. or Volume Through Treatment 

An estimated 11,900 cu m (15,500 cu yd) of soil would be washed. The total volume of the soil 

would not be reduced; however, the contaminants in the soil would be removed or reduced. The 

treatment would not destroy or reduce the quantity of COCs in the soil; it would, however, reduce the 

quantity of the COCs in the washed soil. The mobility is expected to be reduced by removing the 

contaminants in the washed soil, thus preventing the contaminants from leaching out of the soil. 

Treatability studies would be performed to verify the removal of contaminants and the mobility of 

contaminants in the washed soil. The treatment would be reversible since the contaminants are only 

concentrated. 

The effectiveness of soil washing is being evaluated through ongoing treatability studies. Current 

treatability study information indicates that soil washing can achieve reduction of total uranium to 

24.2 pCi/g. This is equivalent to approximately 11.7 pCi/g of the uranium-238 isotope. Should 

treatability testing demonstrate that soil washing can not achieve the PRL for uranium-238, then 

contaminated material must be segregated (which would be difficult to implement) or the effluent 

from the soil washing process would require additional treatment and/or containment. 

The process of soil washing yields residual waste streams. These streams consist of sludge and 

washwater containing concentrgted levels of the radioactive COCs. The concentration of COCs in the 

waste streams would be determined during the treatability studies. The washwater would be treated at 

the AWWT facility and the sludge would be dried and disposed at NTS. 

The quantity of flyash to be removed and stabilized is 33,400 cu m (43,600 cu yd). Stabilization 

involves mixing contaminants with materials containing cementitious properties, which causes an 
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irreversible effect on waste material containing the COCs if the product is not subject to changes in 

the pH of the waste or its surroundings. Following treatment, the COCs remain in the treated 

product, although the mobility of these COCs would be reduced to levels acceptable for land disposal. 

The maximum level of mobile contamination would not exceed the TCLP concentration allowable for 

the COCs. Stabilization does not produce a residual waste. 

The principal threats at the Inactive Flyash Pile are within the scope of the remedial action. The 

treatments used for this alternative would reduce the inherent hazards posed by the principal threats in 

the groundwater. 

5.4.6.2.5 Short-Term Effectiveness 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Short-term COC risks potentially experienced by the non-remediation worker, off-property 

farmer, and trespassing youth during implementation of remedial activities are 1.2 x lo-', 7.9 x lo-', 

and 2.1 x lo-', respectively. Excavation, transportation, and disposal would cause increased 

particulate emissions. Particulate emissions would be reduced by misting the excavation area, haul 

roads, and staging areas during excavation and disposal. Vehicular traffic through the site could cause 

contaminant transport which would be minimized through the use of equipment decontamination 

facilities within close proximity of the excavation. 

During construction, the site would be delineated into specific work zones. Contaminant migration 

due to surface water transport would be controlled by utilizing collection trenches, berms, and silt 

fences around the perimeters of the restoration site. Access controls would be implemented to ensure 

contamination is not transported off site by personnel and vehicles. Public sector truck injuries and 

fatalities are estimated at 5.2 x lo4 and 5.6 x lo', respectively. 

There would be minimal additional risks to the community since the contaminated soil and debris 

would be disposed on site. In addition, air monitoring equipment would be positioned around the 

perimeter of the excavation area to measure .any emissions of airborne contaminants from the 

restoration site. 
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Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation, and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of 

exposure associated with these routes. Personnel decontamination. facilities would be constructed and 

utilized. Physical hqards associated with excavation and heavy equipment would be clearly 

identified. Truck transportation injuries and fatalities for remedial workers associated with remedial 

activities are estimated at 1.8 x lo4 and 9.0 x lo4, respectively. 

Total short-term risk associated with alternatives evaluated for the Inactive Flyash Pile for the 

non-remedial worker, off-property farmer, and trespassing youth were estimated to be slightly above 

1.0 x 10" for all alternatives. These risks were mostly due to the presence uraniurh-238, arsenic, and 

beryllium in surface soil. Total HIS were less than 1.0. It is assumed that remedial workers will be 

protected in accordance with current federal law (29 CFR 1910.120(e)). Appendix C contains an 

evaluation of short-term risks for the remedial alternatives. 

All remedial activities would be conducted in accordance with a health and safety plan developed to 

meet 29 CFR 1910.120 @)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site-Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be ALARA. 

Therefore, short-term risks for remedial workers would be acceptable. 

Short-Term Environmental Impacts 

The short-term inipacts associated with Inactive Flyash Pile Alternative 3 would be the same for 

Inactive Flyash Pile Alternative 6, with a few exceptions. Soil washing and flyash stabilization would 

be implemented with Alternative 6. The percent worth capital cost of implementing Alternative 6 is 

estimated at $37,333,100 and the collective revenue for the CMSA would increase by 4.8 percent 

over a period of 30 years, with the majority of increase occurring during the performance of the 

alternative. Refer to Inactive Flyash Pile Alternative 3, Short-Term Environmental Impacts, for a 

detailed analysis of potential short-term impacts. 
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Duration of Remedial Activities 

The excavation and disposal of contaminated soil and debris on-property at the Disposal Cell and soil 

washing treatment would be completed and R4Os achieved within 34 months. 

5.4.6.2.6 Imdementabilitv 

Technical Feasibilitv 

The technical feasibility using soil washing would be difficult to implement if contaminants cannot be 

removed by washing the soil. The excavation, construction of the Disposal Cell, and disposal of the 

waste in the cell can be easily implemented using standard construction equipment and techniques. 

However, there would be uncertainties with the washing of soils. 

Washed soils could still contain COCs above the PRLs, preventing the reuse of the soil as clean 

material. If washed soil contaminant concentrations exceed the PRLs, the soil would require disposal 

as a contaminated material which would lead to schedule delays. Treatability studies would be 

required to ensure that the COCs above PRLs are removed from the soil. 

The on-site disposal of contaminated material would be effective at remediating the Inactive Flyash 

Pile and at meeting the remediation goals. Future remedial actions, which may include additional 

treatment or disposal options consideration, would be anticipated for this alternative if the COCs 

above PRLs are not removed. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The leachate collection system and 

groundwater monitoring would be effective in monitoring the performance of the Disposal Cell. The 

removal of contaminated soil and debris and containment in the on-site Disposal Cell would mitigate 

any potential pathway. 

Other minor difficulties may be associated with this alternative. The visual segregation of material 

would not be exact, but is not critical to the success of the alternative. The radiological segregation 

and confirmation would be time consuming, but the timing is not a critical issue. Handling the storm 

water runoff from the Inactive Flyash Pile will require special consideration due to the steep 

embankments at the site. 
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Administrative Feasibility 

All excavation, construction, and disposal activities of contaminated soil and debris in this alternative 

will be conducted entirely on site. Substantive provisions of permits that would otherwise be required 

for these activities are considered A m .  Compliance with ARARs is required of any selected 

remedial alternative. EPA and OEPA are the key agencies that will determine if 1) the 

proposed/selected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance ARARs. The ROD would be used as an enforceable document to coordinate actions and 

responsibilities between the DOE, EPA, and OEPA. By legal agreement (Le., Consent Agreement), 

EPA reviews and approves the FS and ultimately the remedial design. OEPA actively participates in 

the review process. Accordingly, if this alternative adequately addresses identified ARARs, then no 

known administrative barriers would exist to prohibit the remedial action. 

No off-site treatment or storage capacity would be required to implement this alternative since 

treatment and disposal are on site. Storage capacity would not be required to implement this 

alternative since the, Disposal Cell would be constructed before the contaminated material is excavated 

from the Inactive Flyash Pile. The on-site Disposal Cell would be properly sized to accept 

68,300 cu m (89,300 cu yd) of material from the Inactive Flyash Pile. This includes a bulking factor 

for a 10% increase in volume for stabilized flyash. Soil washed materials will be disposed in the 

Disposal Cell or reused as fill material. 

Availabilitv of Services and Materials 

The soil washing technology has been successful in removing organic contaminants from soils, but 

has not been proven in large-scale operations for the removal of radioactive contaminants. Operable 

Unit 2 treatability studies would be conducted to determine if soil washing can be used to effectively 

remove radioactive contaminants. If successful, Operable Unit 5 would construct the facility and 

supply the skilled labor to operate the facility. No vendors or specialized skilled labor would be 

required other than that supplied by Operable Unit 5. Also, personnel specialized in health and safety 

procedures and personnel monitoring would be required. However, personnel with highly specialized 

skills would not be required for the construction of the Disposal Cell and excavation and disposal of 

contaminated material. 
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PRESENT WORTH COSTS 

CAPITAL O&M . NET 

$37,333,100 $1,403,600 $38,736,500 

5.4.6.2.7 Cost 

ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$138,939 $117,510 $69,110 $5,924 

The estimated capital, operations and maintenance, and net present worth costs for this alternative are 

summarized in Table 5-19 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

Present worth cost is calculated based on the time period of 34 months for construction and 30 years 

for O&M after remediation activities are completed. 

a Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, equipment, and labor. Indirect capital cost includes costs for engineering, construction 

management, health and safety requirements, and contingencies associated with the alternative. A 

more detailed description of the capital costs and assumptions used to determine costs is provided in 

Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the R4Os are achieved. For the purpose of the cost estimate, a maximum duration of 30 years 

is used. Monitoring activities would support the required CERCLA five-year reviews. 

5.4.6.2.8 State AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 
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5.4.6.2.9 Community Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.7 . Alternative 7: ConsolidatiodContainment 

This alternative is designed to meet the PRLs for the off-property farmer and expanded trespasser. 

Based on the increased health risks for the expanded trespasser and off-property farmer receptors, the 

following COCs have been established for the Inactive Flyash Pile: arsenic and beryllium; 

radium-228, and thorium-228 (for exposure to soil); and uranium-234, 2351236, and 238 (for 

exposure to groundwater). 

A block flow diagram describing this alternative is shown in Figure 5-35. 

5.4.7.1 Description 
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Under this alternative, contaminated material above PRLs from the Inactive Flyash Pile area would be 

consolidated out of the floodplain and out of contact with the Great Miami Aquifer and capped. The 

PRLs shown in Table 5-15 are based on a 1 x 10" ILCR or a HI of 0.20 for the off-property farmer 18 

and expanded trespasser. 

This alternative includes site preparation; removal, treatment, transportation, consolidation, and 

on-site containment; site restoration; and institutional actions. It is estimated that the completion of 

this alternative would require 34 months. 

5.4.7.1.1 Site Preparation 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishment of an exclusion zone, installation of erosion and sediment control measures and runoff 

control facilities, completion of clearing and grubbing, and installation of site utilities and construction 

support facilities. The following paragraphs describe each of these activities. 

Preuaration of Plans 

Site preparation would begin with development of an appropriate health and safety plan, the Storm 

agement Plan, and the Erosion and Sediment Control Plan. The Health and Safety Plan q9od)s Water@ 
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would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveying 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical, and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

surveying would be conducted to determine the amount of fill required to final grade the site; final 

as-built .elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at the Inactive Flyash Pile. The runoff 

control facilities would be designed to control runoff from a 10-year, 24-hour storm event and 

checked for the potential impact from a 25-year, 24-hour storm event. Runoff from the exclusion 

zone (excavation, staging, and decontamination areas) would be collected in a sump and pumped to a 

sedimentation tank (see description under Construction Support Facilities). Water from this tank 

would be conveyed to the AWWT facility in a double wall pipeline [approximately 400 m (1,400 fi)]. 

The double wall pipeline would consist of a two-in. HDPE carrier pipe and four-in. HDPE container 

pipe. Runoff from areas outside the exclusion zone would be diverted to the existing ditch west of 
the Inactive Flyash Pile. Diversion of runoff would require construction of berms and/or interceptor 

ditches outside the exclusion zone. 
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Clearing and Grubbing 0 
Clearing and grubbing of vegetated areas in the Inactive Flyash Pile area will facilitate construction 

activities. It is estimated that approximately 2.6 ha (6.5 ac) will be cleared and grubbed in the 

Inactive Flyash Pile area. Fences or markers would be installed to identify the boundaries of the 

Inactive Flyash Pile and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, site lighting, potable water supply, and portable sanitary 

facility. Approximately 850 m (2,800 ft) of gravel roadway (see Appendix E for typical section) 

would be constructed from the Inactive Flyash Pile site to the consolidation site. 

Construction Support Facilities 

Construction support facilities would include an office area, a sedimentation tank, and 

decontamination facilities. The construction office area would include two trailers, a laydown area 

for equipment and materials, construction parking, and temporary fencing. After grading, a pad 

would be constructed and a 49,100 liter (13,000 gallon) sedimentation tank would be installed on the 

pad. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

next to the staging area (refer to Figure 5-36). The decontamination facilities would include a trailer 

to store/remove/dispose PPE and decontamination areas for construction equipment and personnel (for 

details of typical decontamination areas, refer to Appendix E). Wastewater and runoff from the 

decontamination areas would be collected in a sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

5.4.7.1.2 Removal of Contaminated Material 

Removal and consolidation of the contaminated material at the Inactive Flyash Pile would be 

performed using conventional construction equipment including track-type excavators, front end 

loaders, dump trucks, and graders. Safe excavation slopes would be maintained in accordance with 
' r  . ' S . .  @ OSHA guidelines. 
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Based on initial sampling and field screening for radionuclide concentrations, material contaminated 

above the PRLs would be consolidated north of the existing site and a composite cap constructed over 

the consolidated material. A portion of the excavation would take place in the 100- and/or 500-year 

floodplains of Paddys Run. As part of the excavation activities, groundwater monitoring wells at the 

Inactive Flyash Pile would be plugged and abandoned as necessary. 

The construction water from the excavation and consolidation areas and perched groundwater from 

the interceptor trench would be collected and pumped to an aboveground sedimentation tank before 

being pumped to the AWWT facility for further treatment. 

. 

5.4.7.1.3 TransDortation of Contaminated Material 

The contaminated material would be excavated, hauled in dump trucks, and spread over the 

consolidation area of the Inactive Flyash Pile using graders. 

5.4.7.1.4 Site Restoration 

After excavation of the contaminated material is complete, a post-removal/disposal survey of the site 

would be performed to determine earthwork requirements for the grading at the Inactive Flyash Pile. 

Excavated areas would be graded to blend with the surrounding topography (refer to Figures 5-37 and 

5-38) and to accommodate the cap. Clean fill [approximately 6,000 cu m (7,850 cu yd)] for grading 

would be borrowed from an off-site source. 

The runoff control system for the Inactive Flyash Pile area would be designed for runoff from a 

25-year, 24-hour storm event and checked for potential impact !?om a 100-year, 24-hour storm event. 

Runoff from the final graded areas would be drained into the existing drainage ditches. 

Caminp Svstem 

A composite cap for the Inactive Flyash Pile area would be constructed after the completion of initial 

grading. The cap would cover the northern portion of the Inactive Flyash Pile and would cover 

contaminated material consolidated from the southern portion. The consolidationkontainment 

alternatives for the Active Flyash Pile (Alternative 5) and the South Field (Alternative 7) would be 

coordinated with this alternative to provide a single capping system for all three subunits. In this 

case, the cap would cover approximately 48,600 sq m (453,600 sq ft). If these alternatives for the 

2 

3 

9 

10 

11 

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

5-285 



CONSOLIDATION/CONTAINMENT 
INACTIVE FLYASH PILE 

I 
I FEMP-OUM-4 DRAFT 

April  29.1994 
8 8502  

LEGEND 

. ._ - = =  ROADS 

PROPOSED ROADS - --_. *> STREAM 

1 FENCE 

\ RAILROAD 

PROPOSED CLEANOUT 
MANHOLE 

PROPOSED HDPE 
-c- DISCHARGE PIPE TO AWWT -- INTERCEPTOR TRENCH 

- SP- REROUTED 24" HDPE 
SOUTH PLUME LINE 
REROUTED 6" HDPE 

- w -  WATER LINE 

I PROPOSED WET WELLS 

NOTE: 
Coord inates are in S t a t e  Planar 
NAD 1927 

SCALE (FT) 

1 
0 100 200 400 

SCALE (METER) - 
96 0 24 48 

FIGURE 5-36 
SITE PLAN 

VACTIVE FLYASH PILE - ALT. 7 
SOUTH FIELD - BLT. 7, AND 

ACTIVE FLYASH PILE - ALT. 5 
CONSOLIDATION/CONTAINMENT 



April 29,1994 

LEGEND - 575- ELEVATION CONTOURS 

\ 575- PROPOSED CONTOURS 
\ .- .- - =  ROADS 

PROPOSED ROADS -_ - _- *> STREAM 

1 FENCE 

\ RAILROAD 
PROPOSED 

+ PROPOSED HDPE 
CLEANOUT MANHOLE 

DISCHARGE PIPET0 AWWT - -INTERCEPTOR TRENCH 

- SP - REROUTED 24" HDPE 
SOUTH PLUME LINE 

- w -  REROUTED 6" HDPE 
WATER LINE 
PROPOSED WET WELLS 

NOTE: 
Surface contours based on 
1992 flyover. 

SCALE (FT) 

100 200 400 

SCALE (METER) 7 -  I 0 24 48 96 

FIGURE 5-37 
SITE RESTORATION PLAN 

(ACTIVE FLYASH PILE - ALT. 7, 
SOUTH FIELD - ALT. 7,  AND 

ACTIVE FLYASH PILE - ALT. 5 
CONSOLIDATION/CONTAINMENT 

5-287 086324 



FEMP-OUOS-4 DRAFT 
A p r i l  29.1994 

615 

610 

605 

600 

595 

590 

585 

580 

575 

VEGE T ATlV E 
LAYER 

570 

L 
? 
I 

I I 

COMPOSITE CAP 
(SEE APPENDIX E )  

(SEE APPENDIX E) 

SOUTH FIELD ACTIVE FLY ASH 
INACTIVE FLYASH 

50' BUFFER ZONES 
EXISTING GRADE INTERCEPTOR 

YI. ~SEE-APPENDIX E) 

615 - 

610 - 

605 - 

600 - 
595 - 

590 - 

B COMPOSITE CAP 
VEGETATIVE f- LAYFR 

4% MIN B '  U 

575 

570 - EXISTING GRADE 

HORIZONTAL 0 50 100 200 

IN T E RC E PT o R 
TRENCH 

48 
U (SEE APPENDIX E) 

HORIZONTAL a 17 74 
Y 

SCALE (FT) -=, SCALE (METER)-- 
VERTICAL 0 10 20 40 VERTICAL 0 2.4 4.8 9.6 

615 

- 610 

- 605 

- 600 

- 595 

- 590 

- 585 

- 580 

- 575 

- 570 

I 

615 

610 

605 

600 

595 

590 

585 

580 

575 

570 

LEGEND 

E@ COMPOSITE CAP 

BUFFER ZONE 

EXISTING GRADE 

FIGURE 5-38 
TYPICAL SECTION 

C 0 NS 0 L ID AT I ON / CON T AlNM E N T 
INACTIVE FLYASH PILE - A T .  7 

SOUTH FIELD - ALT. 7 AND 
ACTIVE FLYASH PILE - ALT. 5 

5-288 



-. 5 5 0 2  
FEMP-OU02-4 DRAFT 
April 29, 1994 

other subunits are not selected, the cap would be modified to include only contaminated material from i 

the Inactive Flyash Pile, approximately 27,800 sq m (201,000 sq ft). 

The cap would be constructed in six distinct layers to provide final closure of the Inactive Flyash Pile 

site (refer to Appendix E for details). The bottom layer of the cap would be a contouring layer to 

provide foundation for the upper layers. Clean compacted fill material would be used to construct the 

contouring layer. This layer would be to 30 to 60 cm (12 to 24 in.) thick and would be rough 

graded to a minimum slope of five percent. A barrier layer would be placed above the contouring 

layer to impede downward movement of moisture from the drainage layer. The barrier layer would 

consist of 60-cm (24-in.) thick compacted clay with maximum permeability of 1 x lo-’ c d s e c  and a 

bentonite geocomposite liner on top. A 30-cm (12-in.) thick drainage layer consisting of pea gravel 

would be placed above the barrier layer to intercept infiltrating precipitation. The gradation for pea 

gravel would be selected to provide a minimum permeability of 1 x lo-’ cm/sec. A geotextile fabric 

would be placed above and below the drainage layer to prevent migration of the materials in the 

different layers. A 90-cm (36-in.) biotic layer of cobble stone would be placed above the drainage 

layer to serve as an intrusion barrier to burrowing animals. A 15-cm (six-in.) filter layer would be 

constructed above the biotic barrier. The upper layer of the cap would be comprised of an 45-cm 
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(18411.) thick vegetative root support zone of common soil, a 15-cm (six-in.) layer of top soil, and 

accordance with the approved Erosion and Sediment Control Plan to minimize surface erosion. 

cap would be final graded to a minimum slope of five percent. 
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grass cover. Fertilizing, seeding, and mulching for the grass cover would be performed in 

The 
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Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

the Disposal Cell. 21 
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26 integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

28 

5.4.7.1.5 GroundwaterKonstruction Water Treatment 29 

Perched groundwater treatment to remove contaminants from groundwater would be implemented at 

the Inactive Flyash Pile upon completion of capping. 

consist of 200 m (650 ft) interceptor trench. 

30 

The groundwater collection system would 31 

This trench system would be part of a larger trench 32 
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system for the adjacent capped material from the other subunits (Active Flyash Pile and South Field). 

The trench would have a typical width of one m (three ft) and a maximum bottom at elevation 

170 m (560 ft) MSL, with a fine aggregate section intercepting the perched groundwater zone. At the 

bottom of the trench, a 15 centimeter (6-in.) perforated PVC pipe wrapped in nonwoven geotextile 

would be placed. The trench would be constructed along the southeastern and southwestern edges of 

the cap. A vertical HDPE liner on the downgradient side of the trench would also be installed. At 

intervals along the trench, sumps would be provided to collect the perched groundwater and pump it 

to a sedimentation tank for suspended solids removal (see Appendix E.5 for further details regarding 

groundwater collection and control). The water would then be pumped through a double-walled pipe 

to the AWWT facility for treatment. 

Other water collection and treatment is expected during construction, such as after rain events and 

during excavation when perched groundwater is encountered. The water would be collected in 

ditches, low lying areas, and the bottoms of excavated areas and then pumped to a sedimentation 

tank. The water would then be pumped to the AWWT facility for treatment. 

5.4.7.1.6 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of eight pairs of monitoring wells around the 

consolidation portion of the Inactive Flyash Pile (refer to Figure 5-37). Each pair of monitoring wells 

would consist of a 1000-series mottom of the perched groundwater, approximately 12 m (40 ft) deep] 

and a 2000-series monitoring well [designed to intersect the phreatic surface in the Great Miami 

Aquifer, approximately 25 m (80 ft) deep]. Initially, groundwater level measurements would be 

taken. In addition, semiannual sampling and analysis would be performed to monitor the groundwater 

quality and performance of the extraction system. If groundwater contamination would be 

discovered, corrective action would be taken. It is anticipated that groundwater monitoring would be 

performed for 30 years. 

Access Restrictions 

Access restrictions would be implemented at the Inactive Flyash Pile site. A security fence topped 

with barbed wire would surround the area to discourage intruders. While access controls are in 

effect, access to the site would be confined to authorized personnel. Permanent physical markers 

would be used to restrict access. GCO3219 
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Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Inactive Flyash Pile 

under this alternative to ensure achievement of RAOs. These restrictions would prevent the drilling 

of wells for water consumption and agricultural use and restrict future excavation activities. 

5.4.7.2 Detailed Analvsis 

5.4.7.2.1 

This alternative would be protective of both human health and the environment and would meet the 

RAOs . 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). In this alternative, the flyash and soil with 

contaminant concentrations above the PRLs for the off-property farmer and expanded trespasser 

would be consolidated in the northem portion of the Inactive Flyash Pile area and capped in place. 

Therefore, this alternative would consolidate the source of contamination and provide engineering and 

institutional controls to reduce the potential for exposure through these pathways. The capping 

system would prevent direct exposure to the contaminants and would have a design life of 1,000 

years. 

This alternative would not significantly reduce the toxicity, mobility, or volume of contaminated 

material through treatment. The cap would reduce the potential for migration of contaminants, 

however. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions would be employed to provide additional assurance that overall 

protection is maintained, since all the material with contaminant concentrations above the relevant 

PRLs would be disposed on site. 
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5.4.7.2.2 Compliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-Specific ARARs/TBCs 

Alternative 7 would comply with the chemical-specific ARARdTBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the consolidation and in situ containment 

of the Inactive Flyash Pile materials. 

The prescribed engineering controls for the in situ containment system were established for the 

protection of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air 

emission standards, and radon protection standards identified in Table B-1 of Appendix B would be 

met. 

I 
I Water encountered during construction and water from the remediation of the contaminated perched 

water would be treated at the AWWT facility to meet the Ohio Water Quality Standards listed in I 
I 

Table B-1 of Appendix B. 

Action-Specific ARARs/TBCs 

Alternative 7 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Inactive 

Flyash Pile includes low-level radioactive wastekesidual radioactive material, solid waste, and 

exempted waste (flyash and construction debris), design and construction of the in situ cap would 

meet requirements for the disposal of low-level radioactive wastehesidual radioactive material. EPA 

states in 40 CFR $192.02(a) that the disposal facility must be designed to be effective for a minimum 

of 200 years. DOE Order 5820.2A sets performance objectives that a low-level radioactive waste 

disposal site must meet, including protection of public health and safety, protection of the public and 

the environment from releases of radioactivity, and protection of groundwater resources. This 

disposal facility would also meet the less-stringent OEPA technical requirements for the disposal of 

exempted waste. 
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Alternative 7 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. CERCLA guidance allows 

consolidation and capping within the area of contamination to be performed without considering the 

action as disposal or placement of waste. Therefore, this alternative would not invoke the OEPA 

siting criteria for solid or exempted waste disposal facilities. The OEPA criteria include the 

restriction on siting disposal facilities over a sole-source aquifer. 

The Inactive Flyash Pile is located in the 100-year floodplain of Paddys Run. Under this alternative, 

no adverse impact to the floodplain is expected. 

5.4.7.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated material located in the Inactive Flyash Pile contains different COCs for different 

media associated with the route of exposure. After the R4Os are achieved, all COCs will be 

remediated to their respective PRLs based on a 1 x lo6 ILCR or a HI of 0.20. The COCs and their 

respective PRLs are listed in Table 5-15. Following consolidation and on-site disposal of material in 

the Inactive Flyash Pile with contaminant concentrations above the PRLs for the expanded trespasser 

and off-property farmer, the exposure risk would be reduced to acceptable levels. 

0 

Residual risk due to migration of uranium to groundwater following implementation of this alternative 

was well below 1.0 x 10" under the on-property farmer scenario. Since adequate protection of the 

on-property farmer also indicates adequate protection for the off-property farmer, residual risk to the 

off-property farmer potentially exposed to groundwater was not evaluated. Additionally, risk due to 

these radionuclides potentially migrating to groundwater following implementation of the alternative 

was only slightly lbove 1.0 x 

protectiveness for this alternative. 

and reflective of background, indicating adequate long-term 

Background risks for the off-property farmer and the expanded trespasser are 4.9 x lo4 and 

5.1 x lo", respectively. The HIS are less than 1 .O for each of these receptors. 

'0 Total residual risk due to all relevant soil and groundwater exposure pathways associated with the 

remediated subunit exceeded 1.0 x 10" for the on-property farmer; however, this was due to the 
_ .  
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presence of arsenic, which was assumed to be present at background level, and beryllium. Total 

residual risk slightly exceeded 1.0 x for the expanded trespasser for the same reasons. Total 

residual risks were not estimated for the off-property farmer since no COCs which needed to be 

addressed were identified in the baseline risk assessment for this receptor. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained on site. The 

capping system would contain the contaminated material from the Inactive Flyash Pile with COCs at 

concentrations above the PRLs. The capping system uses proven construction technologies and 

materials of construction. The capping system would be designed to minimize the need for long-term 

management. 

' 

Despite design considerations, some long-term operation and maintenance would be required at the 

capping system to maintain proper soil and vegetation cover and to maintain other structural 

components of the cap. Uncertainties associated with long-term maintenance include below surface 

damage to the cap and improper construction. Appropriate quality assurance'and controls procedures 

during construction would assure proper installation of the capping system. With routine inspections 

and maintenance actions, it is unlikely that the capping system would need major modification or 

replacement. 

Groundwater monitoring would be used to identify contaminant seepage to determine the performance 

of the capping system. Samples from the monitoring wells would be collected and analyzed 

semiannually. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the capping system would be monitored. This monitoring wouldhpport the 

required five-year CERCLA review. As a result of the findings of the review, there is a potential 

that the components of this alternative may require maintenance, modification, or replacement. The 

risks associated with these activities are generally limited to on-site workers. Consistent with 

regulatory guidance (DOE Order 5480.1 l) ,  these potential exposures would be kept ALARA and 

within regulatory limits. 
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Soil and Geolonv - The implementation of a cap over the Inactive Flyash Pile waste would disturb 

1.9 ha (4.6 ac) northeast of the Inactive Flyash Pile (Appendix E). If the South Field Alternative 7 

and Active Flyash Pile Alternative 5 are selected along with Inactive Flyash Pile Alternative 7, then 

consolidatiodcontainment would include all three subunits (Inactive Flyash Pile, South Field, and 

Active Flyash Pile). In this case, the cap would cover approximately 4.9 ha (12.0 ac). Revegetation 

would be utilized and the area would be regraded to blend with the surrounding grade. Geological 

impacts would not be expected. 

Water Qualitv and Hvdrologv - Monitoring wells would be installed around the perimeter of the 

facility (i.e., cap). Periodic inspections and maintenance would be performed on the facility to 

identify any damage as a result of the erosive forces of heavy rains and wind, biointrusion, or severe 

natural phenomena (e.g., tornado). Long-term water quality impacts would not be expected. 

Air Quality - The placement of a composite cap (see Appendix E) would prevent or eliminate 

emissions and, therefore, any long-term impacts to air quality associated with the on-site containment 

of wastes. The consolidation and containment of waste would isolate the contaminated media from 

wind, erosion, and surface water through the use of barriers, regrading, and revegetation. 

Biotic Resources - Remedial activities within and around the Inactive Flyash Pile would result in the 

loss of habitat. This habitat is used by wildlife as shelter, food source, and nesting. Additionally, 

there would be potential loss of two individuals of state-listed endangered plants species during the 

excavation process: mountain bindweed (Polygonum cilinode) and slender finger-grass (Digitaria 

filifonnis). There would also be loss of potential habitat for the federally listed endangered running 

buffalo clover (Trifolium stoloniferum) and Indiana bat (Myotis sodulis). Refer to Inactive Flyash Pile 

Alternative 2, Long-Term Environmental Impacts for more information. A capping system would be 

effective in protecting the environment by reducing wildlife exposure to the waste material, however. 

Wetlands and Flooddains - No wetlands have been delineated in areas to be disturbed by Inactive 

Flyash Pile remedial alternatives. Engineering controls (i.e., silt fences and water sprays) 

implemented during remedial activities would minimize indirect impacts to proximal Paddys Run 

(100- and 500-year floodplaih). However, limited excavation in the floodplains could occur. A . 
FloodplaidWetlands Assessment has been prepared and is provided as Appendix H. 
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Socioeconomic and Land Use - The implementation of a capping system would limit future use of the 

site. 

Cultural Resources - All areas (not previously disturbed) associated with Operable Unit 2 Inactive 

Flyash Pile alternatives would be surveyed and managed appropriately in accordance with the NHPA, 

OHPO, AIRFA, and NAGPRA (see Solid Waste Landfill Alternative 2, Short-Term Environmental 

Impacts) . 

5.4i7.2.4 

This alternative would not treat the contaminated material from the Inactive Flyash Pile such that 

toxicity, mobility, or volume would be reduced. The contaminated material would be consolidated 

and capped, which would reduce mobility of the contaminants. Engineered and institutional controls 

would reduce the potential for exposure. An estimated 76,800 cu m (100,400 cu yd) of contaminated 

material is expected to be excavated from the Inactive Flyash Pile, consolidated, and capped under 

this alternative. 

Reduction of Toxicity. Mobilitv. or Volume Through Treatment 

5.4.7.2.5 Short-Term Effectiveness 

Protection of the Community During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Short-term COC risks potentially experienced by the non-remediation worker, off-property 

farmer, and trespassing youth during implementation of remedial activities are 1.2 x lo”, 7.9 x 

and 2.1 x lo”, respectively. 

particulate emissions. Particulate emissions would be reduced by misting the excavation area, haul 

roads, and disposal area during construction. 

Excavation, transportation, and disposal would cause increased 

Vehicular traffic through the site could cause contaminant transport which would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

During construction, the site would be delineated into specific work zones. Contaminant migration 

due to surface water transport would be controlled by utilizing collection trenches, berms, and silt 

fences around the perimeters of the excavation and disposal sites. In addition, access controls would 

be implemented to ensure contamination is not transported off site by personnel and vehicles. Public 

sector truck injuries and fatalities are estimated at 2.2 x and 2.4 x lo4, respectively. 
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disposed on site. In addition, air monitoring equipment would be positioned around the perimeter of 

the excavation area to measure any emissions of airborne contaminants. 

2 

3 

A 

Protection of Workers During Remedial Action 5 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 6 

inhalation, and ingestion of site contaminants. The appropriate levels of personnel protective 7 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. Truck 

transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 7.5 x 10" and 3.9 x lo-', respectively. 

Total short-term risk associated with alternatives evaluated for the Inactive Flyash Pile for the 

non-remedial worker, off-property farmer, and trespassing youth were estimated to be slightly above 

1.0 x lo5 for all alternatives. These risks were mostly due to the presence uranium-238, arsenic, and 

beryllium in surface soil. Total HIS were less than 1.0. It is assumed that remedial workers will be 

protected in accordance with current federal law (29 CFR 1910.120(e)). Appendix C contains an 

evaluation of short-term risks for this alternative. 

All remedial activities would be conducted in accordance with a health and safety plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site-Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be ALARA. 

Therefore, short-term risks for remedial workers would be acceptable. 

Short-Term Environmental Impacts 

Soil and Geologv - Consolidation and containment activities at the Inactive Flyash Pile and around the 

South Field would disturb between 5.0 to 7.4 ha (12.4 to 18.2 ac) of the FEMP site, depending on 

the selections of Alternatives 7 and 5 for the South Field and Active Flyash Pile, respectively. 
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Water Oualitv and Hvdrolom - A groundwater collection system would be installed at the western 

and southeastern ends of the South Field to extract groundwater from a sand lens layer in the till and 

from the upper Great Miami Aquifer. The groundwater would then be treated. Water during 

consolidation activities would be collected in ditches, low lying areas, and the bottoms of excavated 

areas and then pumped to trucks before being transported to the AWWT facility. 

Air Oualitv - Personnel and environmental air monitoring would be implemented to ensure that on-site 

workers and ecological receptors are not exposed to airborne emissions that could result from the 

consolidation of waste. If exposure or off-site migration of emissions are detected, work would be 

stopped until proper response actions are implemented. Water sprays would be utilized if needed. 

Biotic Resources - Consolidation and containment activities would disturb mid and early successional 

woodland, introduced grassland, and old field habitat. Approximately 1.8 ha (4.5 ac) of woodland 

habitat would be disturbed. Approximately 4.2 ha (10.4 ac) of introduced grassland and old field 

habitat would be disturbed and eventually lost. In addition, surrounding riparian habitat may also be 

disturbed (see Inactive Flyash Pile Alternative 2, Short-Term Environmental Impacts). 

Wetlands and FloodDlains - Wetlands areas would not be impacted. Short-term indirect impacts, such 

as runoff, fugitive dust, and increased sedimentation to the 100- and 500-year floodplains of Paddys 

Run, could occur. In addition, limited excavation within the floodplains could occur during 

excavation activities. Engineering controls would be implemented to minimize impacts. A 

FloodplaidWetlands Assessment was prepared and is provided as Appendix H. 

Socioeconomic and Land Use - The present worth capital cost is estimated at $17,896,500 and would 

increase the collective revenue of the CMSA by approximately 2.5 percent over a period of 30 years, 

with the majority of increase occurring during the first 34 months of performance of the alternative. 

Duration of Remedial Activities 

The excavation, consolidation, and capping of contaminated material from the Inactive Flyash Pile 

would be completed and RAOs 

.am= 

achieved within 34 months. 
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5.4.7.2.6 ImDlementabilitv 
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Technical Feasibility 

The technical feasibility of excavation, transportation, consolidation, and capping of the contaminated, 

material from the Inactive Flyash Pile is straightforward and reliable. The excavation, disposal, and 

construction of the capping system can be easily implemented using standard construction equipment 

and techniques. No significant difficulties or uncertainties would be associated with this alternative, 

and no schedule delays would be anticipated due to technical problems. 

The on-site disposal of contaminated material would be effective at remediating the Inactive Flyash 

Pile and at meeting the remediation goals; therefore, no future remedial action would be anticipated 

for this alternative. No migration or exposure pathways exist that cannot be monitored adequately to 

determine the effectiveness of the remediation. The groundwater monitoring would be effective in 

monitoring the performance of this alternative. The removal of contaminated material and 

containment would mitigate any potential pathway. 

Administrative Feasibilit 

All excavation, construct:on, and disposal activities of contaminated material in this alternative would 

be conducted entirely on site. Substantive provisions of permits that would otherwise be required for 

these activities are considered ARARs. Compliance with ARARs is required of any selected remedial 

alternative. EPA and OEPA are the key agencies that will determine if 1) the proposed/selected 

remedy adequately addresses identified ARARs and 2) the remedial design is consistent with the basis 

for concluding (in the ROD) that the selected remedy will achieve compliance with ARARs. The 

ROD would be used as an enforceable document to coordinate actions and responsibilities between the 

DOE, EPA, and OEPA. By legal agreement (i.e., Consent Agreement), EPA reviews and approves 

the FS and ultimately the remedial design. OEPA actively participates in the review process. 

Accordingly, if this alternative adequately addresses the identified ARARs, then no known barriers 

would exist to prohibit the remedial action. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the capping 

system or excavation and disposal of the contaminated material. 

safety procedures and personnel monitoring would be required. 

for implementation of this alternative are readily available. 

Personnel specialized in health and 

These personnel and others required 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$17,896,500 $2,522,500 $20,419,700 

FEMP-OU02-4 DRAFT 
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ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$253,728 $200,154 $123,154 $24,400 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of technologies is required. In general, standard construction 

: practices would be used, and a sufficient number of contractors possessing the required skills and 

experience are available to implement this alternative. Therefore, competitive bidding is possible. 

d 

5.4.7.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-20 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-20 

ALTERNATIVE 7 - INACTIlT F'LYASH PILE 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on the time period of 34 months for construction and 30 years 

O&M after remediation activities are completed. 

Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the RAOs are achieved. For the purpose of the cost estimate, a maximum duration of 30 years 

is used. Monitoring activities would support the required CERCLA five-year reviews. 
(J(--u:v 
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5.4.7.2.8 State Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.7.2.9 Communitv Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.8 

This alternative is designed to meet the PRLs for the expanded trespasser and the off-property farmer. 

Alternative 8: On-Site Disuosal with Flyash Stabilization 

Based on the increased health risks for the expanded trespasser and off-property farmer receptors, the 

following COCs have been established for the Inactive Flyash Pile: arsenic and beryllium; radium-228 

and thorium-228 (for exposure to soil); and uranium-234, 235/236, and 238 (for exposure to 

groundwater). 

A block flow diagram describing this alternative is shown in Figure 5-39. 

Description 

Under this alternative, material from the Inactive Flyash Pile with contaminant concentrations above 

the PRLs for the expanded trespasser or off-property farmer would be excavated, visually segregated, 

and staged. The PRLs shown in Table 5-15 are based on a 1 x ILCR or a HI of 0.20 for the 

off-property farmer and expanded trespasser. Larger material (debris) would be shredded/crushed 

and deposited in the on-site Disposal Cell. Flyash would be stabilized with lime sludge and deposited 

in the on-site Disposal Cell. The remaining contaminated soil would also be deposited in the on-site 

Disposal Cell. Perched groundwater associated with the performance of this alternative would be 

extracted and treated as described in the alternatives for the South Field subunit. 

This alternative includes site preparation; removal, transportation and disposal of contaminated 

material; site restoration; and institutional actions. It is estimated that the completion of this 

alternative would require 34 months. 
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5.4.8.1.1 Site Preparation 

April 29, 1994 

I 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishment of exclusion zones, installation of erosion and sediment control measures and runoff 

control facilities, completion of clearing and grubbing, and installation of site utilities and construction 

support facilities. The following paragraphs describe each of these activities. 

2 

3 

4 

5 

ti 

Preuaration of Plans 

Site preparation would begin with development of an appropriate health and safety plan, the Storm 

Water Management Plan, and the Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.,) to be taken to alleviate or minimize these concerns. 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

9 

. 10 

The Storm I 1  

12 

facilities to be used to handle storm water and minimize erosion during construction. 13 

14 

Construction Survevinq 15 

Site preparation would continue with construction surveying. 

baseline, vertical, and horizontal control for the construction activities. 

The initial surveying would provide the 16 

From this, the location of 17 

required facilities would be marked for proper location. During construction activities, surveying 18 

would provide specific control for excavation, backfill, and final grading. Following construction, 19 

surveying would be conducted to determine the amount of fill required to final grade the site; final 20 

as-built elevations of the area will be obtained. 21 

22 

Exclusion Zone 23 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrancelegress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork arid removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Inactive Flyash Pile and the 

Disposal Cell. The runoff control facilities would be designed to control runoff from a 10-year, 

24-hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. 

Runoff from the exclusion zones (excavation, staging, and decontamination areas) would be collected e 
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in separate sumps and pumped to separate sedimentation tanks (see descriptions under Construction 

Support Facilities). Water from these tanks would be conveyed to the AWWT facility in double wall 

pipelines [approximately 428 m (1,400 ft) from the Inactive Flyash Pile and 1100 m (3500 ft) from 

the Disposal Cell]. The double wall pipelines would consist of'two-in. HDPE carrier pipes and 

four-in. HDPE container pipes. Runoff from areas outside the exclusion zones would be diverted to 

existing ditches. Diversion of runoff would require construction of berms and/or interceptor ditches 

outside the exclusion zones. 

Clearing and Grubbing 

Clearing and grubbing of vegetated areas around the Inactive Flyash Pile and the Disposal Cell will 

facilitate construction activities. It is estimated that approximately 2.6 ha (6.5 ac) will be cleared and 

grubbed around the Inactive Flyash Pile and approximately 7.3 ha (18 ac) in the area of the Disposal 

Cell. Fences or markers would be installed to identify the boundaries of the Inactive Flyash Pile and 

the Disposal Cell and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include a power supply, access roads, and security fencing. A power line from 

the on-site power source to the construction power center would be installed. From there, power 

would be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. An access road [approximately 853 m (2,800 ft)] would be constructed 

from the Inactive Flyash Pile to the Disposal Cell. Also, the South Access Road would be relocated 

east of the Disposal Cell to allow use of the existing road for transportation between the Inactive 

Flyash Pile and the Disposal Cell. Security fencing would be installed around the Disposal Cell. 

,. 

Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, a storage area, sedimentation tanks, and 

decontamination facilities. The construction office area would include two trailers, a laydown area 

for equipment and materials, construction parking, and temporary fencing. 

The storage area for temporary storage of contaminated material from-all Operable Unit 2 subunits 

would be provided outside the Disposal Cell area (refer to Figure 5-8 for location). After grading of 

this area, a 60 m (200 ft) square asphalt slab with a curb would be constructed. A 49,200 liter 

(13,000 gallon) sedimentat;tqn 9 would be installed on the storage area pad. The runoff from the ELu..&4 
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storage area would be collected in a concrete sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

The decontamination facilities for personnel and equipment would be constructed at the egress point 

from the Disposal Cell area (refer to Figure 5-8). The decontamination facilities would include a 

trailer to store/remove/dispose PPE and decontamination areas for construction equipment and 

personnel (for details of typical decontamination areas, refer to Appendix E). Wastewater and runoff 

from the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and 

later pumped to the AWWT facility. 

5.4.8.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Inactive Flyash Pile would be performed using 

conventional equipment including track-type excavators, front end loaders, and dump trucks. It is 

estimated that approximately 33,400 cu m (43,600 cu yd) of flyash and 43,400 cu m (56,800 cu yd) 

of contaminated soil would be excavated. As part of the excavation activities, groundwater 

monitoring wells at the Inactive Flyash Pile would be plugged and abandoned as necessary. 

The construction water from the excavation areas would be collected and pumped to an above-ground 

sedimentation tank before being pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

5.4.8.1.3 Treatment of Contaminated Material 

Stabilization 

Contaminated flyash material would be combined with the lime sludge material at the ratios and with 

the additives determined in a Treatability Study (DOE 1994). Mixing of the material would be 

performed using conventional mixing devices (Le., pug mill). A throughput rate of 153 cu m 

(200 cu yd) per day can be obtained using standard pug mill type equipment. 
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Emissions of particulates from the mixing equipment would be controlled through the use of HEPA 

filters. The ambient air concentration of particulates in the vicinity of the mixing equipment would be 

monitored. 

Excavated material would be divided into eight-cu m (10-cu yd) batches for mixing. Tracking of each 

batch would be required for QA/QC. Based on the treatability study, it was assumed that a 1:7 mix 

ratio of lime sludge to flyash is required. In addition, hydrated lime would be added to obtain a pH 

.of 12.0. A process flow diagram of the mixing operation is shown on Figure 5-23. Based on the 

treatability study the optimum moisture, aS determined by the standard Proctor, would be used for 

mixing. During remedial design, the use of a dryer for process control of moisture content of the 

feed materials (lime sludge and flyash) will be evaluated. Each batch of material would be screened 

&id ahredded/crushed as required to obtain a particle size not exceeding 13 millimeters (0.5 in.) in 

diameter. This would be performed to both ensure that adequate surface area of waste particles exists 

for stabilization and also for protection of mixing equipment. Following shredding/crushing, the 

material would be conveyed to the pug mill for mixing. Once in the pug mill, the required additives 

(lime to a pH of 12.0) and additional moisture, if required, would be combined with the lime sludge 

and flyash. 

Mixed material would be taken from the mixing device and stored until results of testing confirm 

disposal requirements are met. Material from the storage area would then be conveyed to the 

adjacent Disposal Cell. The addition of hydrated lime and water for stabilization is expected to 

increase only slightly the volume of contaminated material. 

5.4.8.1.4 TransDortation of Contaminated Material 

The contaminated material would be hauled from the Inactive Flyash Pile to the storage area at the 

Disposal Cell and from the storage area to the Disposal Cell in dump trucks. The trucks would be . 

lined and covered to prevent the trucks from becoming contaminated and to prevent the spread of 

contamination during transportation. 

5.4.8.1.5 DisDosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast comer of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8). The Disposal Cell would be constructed in 

accordance with therappli'cable ARAB and DOE guidelines. The cell would be designed for a 
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April 29, 1994 0 minimum life of.200 years, with an expected life of 1,000 years. It would have a capacity of I 

134,000 cu m (175,000 cu yd), adequate for disposal of contaminated material from the other 

Operable Unit 2 subunits. Construction of the cell would include site preparation, installation of the 

liner system and leachate collection system, disposal of the contaminated material, and capping. 

2 

3 

4 

5 

Site PreDaration 6 

7 Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.4.8.1.1, including completion of clearing and grubbing; installation of erosion and sediment 

controls, a runoff. control facility, and a security fence; and construction of a decontamination facility 

8 

9 

and an access road. 

DisDosal Cell Liner Svstem 

The liner system would be constructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The liner construction would begin with subgrade preparation. The 

Disposal Cell would be graded and compacted to 95-percent of the standard Proctor density. The side 

walls of the cell would then be constructed using clean material from the site. The liner would be 

designed to minimize the potential release of contaminated leachate to the perched groundwater and 

the underlying Great Miami Aquifer. The liner would be 52,000 sq m (560,000 sq ft). 
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The liner components, from bottom to top, (refer to detail of a typical liner in Appendix E) would 

include a primary liner of 150-cm (60-in.) thick compacted clay with a maximum permeability of 

1 x lo-’ cdsec ,  a barrier layer of 60-mil HDPE FML, geotextile fabric to protect the FML during 

placement of the drainage layer, a 30-cm (12-in.) thick drainage layer of pea gravel with a minimum 

permeability of 1 x lo-* cdsec ,  15-cm (six-in.) diameter perforated HDPE piping in the drainage 

layer for the leachate collection, geotextile fabric over the drainage layer to prevent migration of fines 

layer without any sharp objects. Contaminated material placed in this layer would be pre-screened 

and would be free of sharp objects or other characteristics that could jeopardize the integrity of the 
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from the overlaying contaminated material into the pea gravel, and a 30-cm (12-in.) thick cushion 

28 

non-woven geotextile. 

cushion layer is in place. - 

No heavy equipment would be operated over the liner until the 30-cm (12-in.) 29 
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The leachate collection system would include approximately 915 m (3,000 linear ft) of six-in. 32 

diameter perforated HDPE leachate collection piping in the drainage 1ayQ-E leachate 33 
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collection sumps outside the liner area, double wall (two-in. carrier pipe, four-in. containment pipe) 

HDPE leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout 

manholes on the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

Comuosite Capuing Svstem 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The approximate area of the cap would be 52,700 sq  m (567,000 sq ft). 

The cap would be constructed in six distinct layers to provide final closure of the Disposal Cell (refer 

to Appendix E for details). The bottom layer of the cap would be a contouring layer to provide 

foundation for the upper layers. Clean compacted fill material from an on-site source would be used 

to construct the contouring layer. This layer would be 30 to 60 cm (12 to 24 in.) thick and would be 

rough graded to a minimum slope of four percent. A barrier layer would be placed above the 

contouring layer to impede downward movement of moisture from the drainage layer. The barrier 

layer would consist of 60-cm (24-in.) thick compacted clay with maximum permeability of 1 x 

c d s e c  and a bentonite geocomposite liner on top. A 30-cm (12-in.) thick drainage layer consisting 

of pea gravel would be placed above the barrier layer to intercept infiltrating precipitation. The 

gradation for pea gravel would be selected to provide a minimum permeability of 1 x lo2 cdsec .  A 

geotextile fabric would be placed above and below the drainage layer to prevent migration of the 

materials in the different layers. A 90-cm (36-in.) thick biotic layer of cobble stone would be placed 

above the drainage layer to serve as an intrusion barrier to burrowing animals. A 15-cm (six-in.) 

thick filter layer of sand with a geotextile fabric above and below would be constructed above this 

biotic barrier. The upper layer of the cap would be comprised of a 53-cm (21411.) thick vegetative 

root support zone of common soil, a 15-cm (six-in.) layer of top soil, and grass cover. Fertilizing, 

seeding, and mulching for the grass cover would be performed in accordance with the approved 

Erosion and Sediment Control Plan to minimize surface erosion. The cap would be final graded to a 

minimum slope of four percent. 
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of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell. 

5.4.8.1.6 Site Restoration 

After removal of the contaminated material from the Inactive Flyash Pile, a post-removal survey of 

the site would be performed to determine earthwork requirements for the final grading. The site 

would be final graded to blend with the surrounding topography (refer to Figure 5-26). Clean fill 

[approximately 35,170 cu m (46,000 cu yd)] for the final grading would be borrowed from an off-site 

source. Final graded areas would be vegetated to minimize erosion. The runoff control system for 

the final graded areas would be designed for runoff from a 25-year, 24-hour storm event and checked 

for potential impact from a 100-year, 24-hour storm event. At the completion of the final grading, a 

post-construction survey would be performed to document the as-built condition at the site. 

5.4.8.1.7 Institutional Actions 

Groundwater Monitoring; 

Groundwater monitoring would include installation of 20 pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

[bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [designed to intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m 

(80 ft) deep]. Initially, groundwater level measurements would be taken. In addition, semi-annual 

sampling and analysis would be performed to monitor the groundwater quality and performance of the 

extraction system. If groundwater contamination would be discovered, corrective action would be 

taken. 

Access Restrictions 

Access restrictions would be implemented at the Inactive Flyash Pile and Disposal Cell. A security 

fence topped with barbed wire would surround the areas to discourage intruders. While access 

controls are in effect, access to the site would be confined to authorized personnel. Permanent 

physical markers would be used to restrict access. 
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Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Inactive Flyash Pile 

and Disposal Cell under this alternative to ensure achievement of RAOs. These restrictions would 

prevent the drilling of wells for water consumption and agricultural use and restrict future excavation 

activities. 
> : .  .. 
. '.. 

5.4.8.2 Detailed Analysis 

5.4.8.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include inhalation (particulates from the air 

and groundwater), ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). 

Pathways that exist for the expanded trespasser include inhalation (particulates from the air); ingestion 

and dermal contact (surface water); ingestion and dermal contact (sediment); and ingestion, dermal 

contact, and external radiation (soil). Following removal, the flyash, soil, and debris with 

contaminant concentrations above the PRLs for the off-property farmer and expanded trespasser 

would be disposed at the on-site Disposal Cell. Therefore, this alternative would eliminate the source 

of contamination, thereby eliminating the potential for exposure through these pathways. 

On-site disposal of the stabilized flyash and contaminated soil and debris in the above-grade Disposal 

Cell would provide additional control of contaminant migration to human and the environment. The 

Disposal Cell would be protective of the groundwater by mitigating the potential for contaminant 

migration to the Great Miami Aquifer. The cell would prevent direct exposure to the contaminants 

and would be designed for a 1,000 year life. . 

This alternative would not reduce the toxicity, mobility, or volume of contaminated soil and debris 

through treatment; however, it would reduce the mobility of contaminants within the flyash through 

stabilization of the flyash. Stabilization of flyash would not reduce either the volume or the toxicity 

of contaminants within the flyash material. The groundwater in the Great Miami Aquifer would be 

remediated by Operable Unit 5, and it would be Operable Unit 5's responsibility to-implement the 

necessary deed restrictions associated with the use of groundwater from the Great Miami Aquifer 
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Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions would be employed to provide assurance that overall protection is 

maintained, since all the material with contaminant concentrations above the relevant PRLs would be 

disposed on site. 

5.4.8.2.2 Comuliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-Suecific ARARdTBCs 

Alternative 8 would comply with the chemical-specific AR4RdTBCs identified in Table B-1 of 

Appendix B. AR4Rs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Inactive Flyash Pile. The stabilized flyash and the remaining material would be disposed at the 

on-site Disposal Cell. 

The prescribed engineering controls for the on-site Disposal Cell were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT facility to meet the Ohio 

Water Quality Standards listed in Table B-1 of Appendix B. 

Action-Suecific ARARsITBCs 

Alternative 8 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Inactive 

Flyash Pile includes low-level radioactive wastehesidual radioactive material, solid waste, and 

exempted waste (flyash and construction debris), design and construction of the on-site Disposal Cell 

would meet the requirements for the disposal of low-level radioactive wastehesidual radioactive 

material. EPA states in 40 CFR §192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level 
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radioactive waste disposal site must meet, including protection of public health and safety, protection 

of the public and the environment from re'leases of radioactivity, and protection of groundwater 

resources. This disposal facility would also meet the less-stringent OEPA technical requirements for 

the disposal of solid and exempted waste. 

Location-SDecific ARARs/TBCs 

Alternative 8 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARdTBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

. Inactive Flyash Pile would be performed under the relevant and appropriate CAMU regulations 

(40 CFR 5264.552). While the majority of wastes in Operable Unit 2 are not considered to be 

hazardous wastes, the substantive requirements of the CAMU rule are considered to be relevant and 

appropriate because the CAMU rule addresses situations sufficiently similar to those encountered in 

the remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placement/disposal of wastes. Based on 

preliminary geotechnical investigation and ODAST modeling, the hydrogeologic conditions at the 

location of the on-site disposal facility would meet the conditions established by OEPA that would 

allow siting of a solid or exempted waste disposal facility over a sole-source aquifer (see 

Section 2.2.3). 

The Inactive Flyash Pile is located in the 100-year floodplain of Paddys Run. Under this alternative, 

no adverse impact to the floodplain is expected. 

5.4.8.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The flyash, contaminated soil, and debris in the Inactive Flyash Pile contain different COCs for 

different media associated with the route of exposure. After the RAOs are achieved, all COCs will 

be remediated to their respective PRLs based on a 1 x 10" ILCR'or a HI of 0.20. The COCs and 

their respective PRLs are identified in Table 5-15. Approximately 43,400 cu m (56,800 cu yd) of 

contaminated soil and debris would be removed from the Inactive Flyash Pile and disposed of on site. 

Approximately 33,400 cu m (43,600 cu yd) of flyash would be removed from the Inactive Flyash 

Pile, stabilized, and disposed of on site. Following removal and disposal on site of the flyash, soil, 
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expanded trespasser and off-property farmer, the exposure risk would be reduced to acceptable levels. 

Residual risk due to migration of uranium to groundwater following implementation of this alternative 

was well below 1.0 x 

on-property farmer also indicates adequate protection for the off-property farmer, residual risk to the 

off-property farmer also potentially exposed to groundwater was not evaluated. 

under the on-property farmer scenario. Since adequate protection of the 

Total residual risk due to all relevant soil and groundwater exposure pathways associated with the 

remediated subunit exceeded 1.0 x lo4 for the on-property farmer; however, this was due to the 

presence of arsenic, which was assumed to be present at background level, and beryllium. Total 

residual risk slightly exceeded 1.0 x 10” for the expanded trespasser for the same reasons. Total 

residual risks were not estimated for the off-property farmer since no COCs which needed to be 

addressed were identified in the baseline risk assessment for this receptor. 

Background risks for the o€f-property farmer and the expanded trespasser are 4.9 x lo4 
and 5.1 x lo6, respectively. The HIS are less than 1.0 for each of these receptors. 

To determine the long-term effectiveness and permanence for the Disposal Cell, modeling was 

performed to determine the potential for contaminants leaching from the cell to the groundwater. In 

the modeling, the liner and leachate collection system are assumed to fail within the minimum 

200-year design life of the facility. It was then assumed that leaching of the contaminants would only 

be restricted by the capping system. 

The model considered the placement of the Operable Unit 2 contaminated material within the cell. 

The material would be placed in two distinct layers. The lower layer would consist of the stabilized 

lime sludge and flyash placed directly over the liner system. This layer is estimated to contain a 

concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 
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By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer within the 1,000 year modeling period. The modeling results are provided in Appendix D.3. 

In addition, the five-year CERCLA review process to ensure continued performance of the Disposal 

Cell would be part of this alternative. 

Adeauacv and Reliability of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Disposal Cell. The Disposal Cell would contain the flyash and contaminated soil/debris from the 

Inactive Flyash Pile with COCs at concentrations above the PRLs. In addition, perched groundwater 

below the Inactive Flyash Pile would require remediation to achieve long-term effectiveness. The 

remediation would be associated with the extraction of perched groundwater in the South Field and is 

described in the alternatives for the South Field subunit. 

The Disposal Cell uses proven construction technologies and materials. Similar disposal cells are 

currently being employed for the containment of hazardous waste, low level radioactive waste under 

both DOE and NRC programs, and uranium mill tailings under DOE UMTRA and FUSRAP. A 

five-year CERCLA review of the on-site Disposal Cell would be required to assure that the structural 

integrity remains intact, that adequate and effective protection to both human health and the 

environment would be maintained, and that the remediation goals would be met. No follow up 

remediation actions would be required under this alternative. 

Using proper design and construction methods, the on-site Disposal Cell would meet the required 

performance specifications associated with long-term containment and prevention in the migration of 

the contaminants. Appropriate quality assurance and controls procedures during construction would 

assure proper installation of the cap and liner of the cell. The disposal facility would be operated and 

maintained in accordance with applicable local, state, and federal regulations. 

Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated ,with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspections and maintenance actions, it is unlikely that the 
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0 Disposal Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine the performance of the cell. 

Long-term management required to maintain the Inactive Flyash Pile would include performing 

periodic site inspections and groundwater monitoring of the Great Miami Aquifer. The groundwater 

monitoring would be performed semiannually at the on-site Disposal Cell. The Great Miami Aquifer 

groundwater monitoring at the Inactive Flyash Pile would be performed by Operable Unit 5. 

If groundwater extraction and treatment of the Great Miami Aquifer is performed at the Inactive 

Flyash Pile, the operation and maintenance would also be performed by Operable Unit 5. Also, the 

five-year reviews on the groundwater extraction and treatment system for its effectiveness would be 

performed by Operable Unit 5. Long-term groundwater monitoring would determine the effectiveness 

of the extraction system. 

Long-Term Environmental Impacts 

The long-term impacts of Inactive Flyash Alternative 8 would be identical to Inactive Flyash Pile 

Alternative 3. Refer to Solid Waste Landfill Alternative 3, Long-Term Environmental Impacts, for a 

detailed analysis of on-property disposal of wastes. 

5.4.8.2.4 

On-site disposal of the flyash, contaminated soil, and debris would be performed as part of this 

alternative. Flyash would be treated using stabilization. In accordance with the A M & ,  treatment of 

the flyash would not be required. However, by stabilizing the flyash with on-site lime sludge, a 

product exhibiting increased protectiveness of groundwater would be created. Treatment of 

contaminated soil and debris would not be performed prior to on-site disposal. 

Reduction of Toxicity, Mobility. or Volume Through Treatment 

The quantity of flyash to be removed and stabilized is 33,400 cu m (43,600 cu yd). Stabilization 

utilizes hydrated lime to increase the pH. By increasing the pH and increasing the cement-like 

properties of the treated flyash, the mobility of the COCs is reduced. Stabilization would not destroy 

the material treated, but would reduce the principal threats by reducing the mobility of the COCs. 
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after completion of stabilization must not exceed the TCLP concentration allowable for the COCs. 

Stabilization does not produce a residual waste and utilizes standard construction equipment and 

techniques. Stabilization would not reduce the volume of material. to be disposed in the on-site 

Disposal Cell. 

Treatment of the flyash would be performed to decrease the mobility of the COCs prior to land 

disposal. This reduction in mobility would reduce the hazards posed by the COCs to all receptors 

through each media. Also, on-site disposal would reduce the migration of the COCs at the Inactive 

Flyash Pile and would therefore reduce the hazards posed to all receptors through each media. 

The principal threats at the Inactive Flyash Pile are within the scope of the remedial action. The 

treatments used for this alternative would reduce the inherent hazards posed by the COCs to 

groundwater. 

5.4.8.2.5 Short-Term Effectiveness 

Protection of the Community During Remedial Actions 

Implementation of this alternative would result in minor increased risks to the public. Excavation, 

treatment, and disposal would cause increased particulate emissions. Short-term COC risks 

potentially experienced by the non-remediation worker, off-property farmer, and trespassing youth 

during implementation of remedial activities are 1.2 x lo”, 7.9 x lo5, and 2.1 x lo”, respectively. 

These emissions would be reduced by misting the excavation area, haul roads, and storage areas 

during excavation and disposal. Treatment processes would be performed so’that emissions can be 

controlled by filters and scrubbers. Also, contaminant migration due to surface water would require 

control via silt fences and sedimentation basins. 

Vehicular traffic through the site could cause contaminant transport which would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

Public sector truck injuries and fatalities are estimated at 1.9 x lo-’ and 2.1 x 

During excavation, the site would be delineated into specific work zones. In addition, access controls 

would be implemented to ensure contamination is not transported off site by personnel and vehicles. 

respectively. 

Likewise, these procedures would also be implemented 

monitoring of airborne emissions would be performed. 

at the treatment and disposal areas. Also, 
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Protection of Workers During Remedial Actions 

Exposure to contamination for on-site workers includes particulate emissions, dermal contact, 

inhalation, ingestion, and external radiation. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. Truck 

transportation injuries and fatalities for remedial workers associated with remedial activities are 

estimated at 6.6 x lo-' and 3.4 x respectively. 

Total short-term risk associated with alternatives evaluated for the Inactive Flyash Pile for the 

non-remedial worker, off-property farmer, and trespassing youth were estimated to be slightly above 

1.0 x lo5 for all alternatives. These risks were mostly due to the.presence uranium-238, arsenic, and 

beryllium in surface soil. Total HIS were less that 1.0. It is assumed that remedial workers will be 

protected in accordance with current federal law (29 CFR 1910.120(e)). Appendix C contains an 

evaluation of short-term risks for this alternative. 

All remedial activities would be conducted in accordance with a health and safety plan developed to 

meet 29 CFR 1910.120 (b)(4). Construction, treatment, and disposal activities would be conducted in 

accordance with the Site-Specific Health and Safety Plan and would mitigate potential for workers to 

be exposed to unacceptable contaminant concentrations. Training, procedures, and personnel 

monitoring would assure that worker exposure would be ALARA. Therefore, short-term risks for 

remedial workers would be acceptable. 

Short-Term Environmental ImDacts 

Inactive Flyash Pile Alternative 8 would have the same short-term impacts as Inactive Flyash Pile 

Alternative 3. However, the flyash would be stabilized before disposal. Lime sludge would be 

mixed with flyash to reduce the permeability, leachability, and mobility of the waste. Refer to 

Inactive Flyash Pile Alternative 3, Short-Term Environmental Impacts, for the short-term impacts 

related to an on-property disposal facility. 

The present worth capital cost of implementing Alternative 8 is estimated at $34,289,700 and the 

collective revenue of the CMSA would increase by 4.4 percent over a period of 30 years, with the 
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majority of increase occurring during the performance of the alternative. Short-term disturbances of 

approximately 10.4 ha (25.8 ac) would occur 

Duration of Remedial Activities 

This alternative would be completed and all RAOs would be achieved within 34 months after 

construction is implemented. 

5.4.8.2.6 Imdementabilitv 

Technical Feasibility 

The technical feasibility of excavation and on-site disposal of the flyash, contaminated soil, and debris 

from the Inactive Flyash Pile is straightforward and reliable. The excavation, construction of the 

Disposal Cell, disposal of the waste in the cell, and the stabilization of the flyash can be easily 

implemented using standard construction equipment and techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 

* 

The on-site disposal of stabilized flyash, contaminated soil, and debris would be effective at 

remediating the Inactive Flyash Pile and at meeting the remediation goals; therefore, no future 

remedial action would be anticipated for this alternative. No migration or exposure pathways exist 

that cannot be monitored adequately to determine the effectiveness of the remediation. The leachate 

collection system and groundwater monitoring would be effective in 

the Disposal Cell. The containment of contaminated soil and debris 

Disposal Cell would mitigate any potential pathway. 

monitoring the performance of 

and stabilized flyash in an on-site 

Administrative Feasibility 

All excavation, construction, and disposal activities of flyash, contaminated soil and debris, and the 

stabilization of flyash in this alternative would be conducted entirely on site. Substantive provisions 

of permits that would otherwise be required for these activities are considered ARARs. Compliance 

with ARARs is required of any selected remedial alternative. EPA and OEPA are the key agencies 

that will determine if 1) the proposedhelected remedy adequately addresses identified AR4Rs and 

2) the remedial design is consistent with the basis for concluding (in the ROD) that the selected 

remedy will achieve compliance with ARARS. The ROD would be used as an enforceable document 

to coordinate actions and responsibilities between the DOE, EPA, and OEPA. By legal agreement 
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(Le., Consent Agreement), EPA reviews  an^ approves the FS and ultimately the remedial design. 

OEPA actively participates in the review process. Accordingly, if this alternative adequately addresses 

identified ARAFb, then no known administrative barriers would exist to prohibit the remedial action. 

Since all treatment and disposal would be performed on site, no off-site treatment or storage capacity 

would be required to implement this alternative. Storage capacity would not be required to implement 

this alternative since the Disposal Cell would be constructed before the flyash, contaminated soil, and 

debris would be excavated from the Inactive Flyash Pile. The on-site Disposal Cell would be 

properly sized to accept 80,200 cu m (104,800 cu yd) of material from the Inactive Flyash Pile. This 

volume includes a 10% bulking factor for flyash stabilization. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell and interceptor trench, stabilization of the flyash, and excavation and disposal of the 

contaminated soil and debris. Laborers capable of operating crushing and shredding equipment and 

material' handling equipment would be required. Also, personnel specialized in health and safety 

procedures and personnel monitoring would be required. These personnel and others required for 

implementation of this alternative are readily available. 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. Competitive bidding is therefore possible. 

5.4.8.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-21 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-21 

ALTERNATIVE 8 - INACTIVE FLYASH PILE 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

II I ANNUAL O&M II 

NET I I 2-5 I 6-30 I Review 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

. .  
FER\CRU2FS\TEXTSECS .#2\April2 1,  1994 2:28pm 5-319 

008356 



5502 
FEMP-OU02-4 DRAFT 
April 29, 1994 

3 . .  : 
'i' .. . . 

Present worth cost is calculated based on the time period of 34 months for construction and 30 years 

for O&M after remediation activities are completed. 

Cavital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the RAOs are achieved. For the purpose of the cost estimate, a maximum duration of 30 years 

is used. Monitoring activities would support the required CERCLA five-year reviews. 

5.4.8.2.8 State Accevtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.4.8.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.5 SOUTH FIELD 

Seven alternatives were developed for the South Field. These alternatives, with the exception of 

Alternative 1 (no action), evaluate remediation strategies which are protective of human health and the 

environment. Based on the future land use, PRLs were developed that provide protectiveness at a 1 x 

10" ILCR and an HI of 0.20 for each COC. Alternative 2 evaluates the PRLs developed for COCs 

based on a future land use scenario with private ownership for the on-property resident farmer. This 

alternative considers the subunit to be essentially "free released" for unrestricted use of the soil and 

groundwater by the on-property resident farmer. Alternative 2 is also protective of the off-property 

farmer and expanded trespasser. Alternatives 3 through 7 evaluate PRLs developed for COCs based 

on a future land use scenario with federal ownership for the expanded trespasser and off-property 
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. resident farmer. These alternatives consider federal ownership with long-term institutional controls 

(physical barriers, security, deed restrictions) which are used to minimize exposure to the soil and 

groundwater from the subunit, Alternatives 3 through 7 are not protective, at an equivalent human 

health based risk level, for the on-property resident farmer considered in Alternative 2. 

Volumes for remediation were established consistent with the PRLs for all COCs based on the 

particular future land use scenario and associated receptor. Therefore, because the on-property 

farmer PRLs are the most stringent, the volumes requiring remediation will be the largest. In 

addition to the volumes based on human health based PRLs the material at the subunit was also 

evaluated against ARAR established remediation levels. 

In each Alternatives 2 through 7, the Operable Unit 5 AWWT facility would be used to treat perched 

groundwater and/or construction water from Operable Unit 2 remediation activities. The AWWT 

facility is designed to treat all process wastewater streams, storm water, and groundwater generated at 

the FEMP that require treatment. The AWWT facility, which is currently being constructed by 

Operable Unit 5, will treat both current and future planned wastewater streams, including wastewater 

generated by the operable units during remediation. 

The AWWT facility was designed as two parallel treatment trains: 1) Phase I at 700 gpm (1  mgd) 

will treat the storm waters collected in the existing Storm Water Retention Basin and will treat South 

Plume groundwater during day periods when no storm water is available for treatment and 2) Phase I1 

at 400 gpm (0.5 mgd) will treat existing "process" wastewaters and future remediation wastewater. 

Wastewater from the remediation of Operable Unit 2's subunits would be coordinated with the other 

remedial wastewater streams in AWWT Phase I1 to assure AWWT facility treatment capacity is 

available. 

The AWWT facility will be designed to use different treatment technologies and processes to ensure 

treatment of the wastewater and groundwater is effective for removing the contaminants. The final 

treatment technologies used by the AWWT facility include flocculatiodclarification, filtration, carbon 

absorption, and ion exchange to remove heavy metals, organics, and uranium. The FEMP NPDES 
permit will be require modified to include the AWWT facility. 
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The following sections provide a Ldailed description and analysis of each alternative for the South 

Field. 

5.5.1 Alternative 1:  No Action 

The no-action alternative is retained throughout the FS process as required by the NCP (40 CFR 

300.430[e][6]). This alternative provides a comparative baseline against which other alternatives can 

be evaluated. 

5.5.1.1 DescriDtion 

Under this alternative, no remedial action would be taken. In the no-action alternative, the material is 

left in place "as is," without the implementation of any containment, removal, treatment, or other 

mitigating actions. This alternative would not reduce the toxicity, mobility, or the volume of 

contamination at the South Field. In addition, this alternative would not provide monitoring of soil or 

groundwater and would not provide institutional controls, such as access controls or deed restrictions 

to reduce the potential for exposure. 

5.5.1.2 Detailed Analysis 

The current land use scenario evaluates the following receptors and associated exposure pathways 

under federal ownership: 
ReceDtor 

Trespassing Youth 

Off-Property Resident 
Farmer 

Groundskeeper . 

User of MilWMeat Products 

Route of Exposure 

Ingestion, dermal contact, and external radiation 
from the soil. 
Inhalation of particulates in 'the air. 
Ingestion and dermal contact with surface water. 
Ingestion and dermal contact with sediments. 

Inhalation of particulates in the air. 
Ingestion of farm products, such as homegrown 
produce, beef and milk. 

Inhalation of particulates in the air. 
Ingestion, dermal contact, and external radiation 
from the soil. 

Ingestion of beef and milk. 
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This alternative does not meet the remedial action objectives for- the site. The overall protection of 

human health and the environment for the no-action alternative provides no additional protection 

beyond current conditions and therefore the risk associated with this alternative is the same as the risk 

associated with the existing site conditions. 

The total risk for a trespassing youth exposed to all COCs in soil is 2.4 x lo-’, primarily due to 

dermal contact with beryllium (9.7 x 10“). Total risk for a groundskeeper exposed to all COCs in 

soil is 6.5 x lo-’. None of these receptors are exposed to COCs at an unacceptable HI. Other media 

and scenarios have an acceptable ILCR (less than 1 x and HI (less than 1.0). 

5.5.1.2.2 ComDliance with ARARs 

CERCLA Section 121 cleanup standards, including compliance with ARARs, apply only to remedial 

actions that EPA determines shouId be taken under the authority of CERCLA Sections 104 and 106. 

A “no action” decision can only be made when no remedial action is necessary to reduce, control, or 

mitigate exposure because the site is already protective of human health and the environment. If the 

alternative meets the protectiveness threshold criteria, then compliance with ARARs is not pertinent to 

the selection of the no action alternative. 

5.5.1.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

To determine the long-term risks at the South Field under the no-action alternative an evaluation of 

two future land use scenarios was performed. These scenarios include future land use under private 

ownership and under federal ownership. 

For the private land use scenario, the total carcinogenic risk to the on-property resident farmer is 

3.8 x 10” and the total non-carcinogenic hazard is 22.0. The carcinogenic risk exceeds the maximum 

ILCR of 1 x lo4 and the non-carcinogenic hazard exceeds the HI of 1.0. Therefore, under this 

scenario, no action is not acceptable. Risks associated with the off-property resident farmer did not 

exceed the risks for the on-property resident farmer, but did exceed the maximum allowable ILCR 

and HI. 
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For the federal land use.scenario, the total carcinogenic risk to the expanded trespasser is 2.6 x 10" 

and the total non-carcinogenic hazard is 0.36. The total carcinogenic risk'to the off-site resident 

farmer is 8.1 .x lo'' and the total non-carcinogenic hazard is 11 .O. The non-carcinogenic hazard for 

the expanded trespasser is below the HI of 1.0 but the non-carcinogenic hazard for the off-property 

resident farmer exceeds the HI of 1.0. 

Long-Term Environmental ImDacts: 

South Field Alternative 1 would not be protective of human health and the environment in the long 

term because it would not protect against the potential exposure to contaminated material, which 

would continue to migrate to the underlying soil and groundwater. Of specific concern would be the 

100-and 500-year floodplains of Paddys Run, located on the western boundary of the South Field. In 

addition, natural processes such as rainfall infiltration, erosion, and burrowing animals could lead to 

uncontrolled, widespread release of contaminants into the environment. This would potentially impact 

soil, surface water, groundwater, and biotic resources as well as increase human exposure. 

5.5.1.2.4 

This alternative does not employ any treatment technologies and does not provide a reduction of 

toxicity, .mobility, or volume. 

Reduction of Toxicity. Mobility. or Volume 

5.5.1.2.5 Short-Term Effectiveness 

There are no activities associated with this alternative; therefore, there would be no change in 

short-term risks. Under the no-action scenario, no remedial action would be taken; therefore, there 

would not be any increase in short-term impacts to the environment as a result of South Field 

Alternative 1. 

5.5.1.2.6 Imdementabilitv 

No implementation is required for this alternative. 

5.5.1.2.7 Cost 
There would be no capital costs nor operating and maintenance costs 

a1 ternative. 

ssociated with this no-action 
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5.5.1.2.8 State Acceptance 

This criterion will be addressed in the Responsivenp Summary and ROD that will be prepared 

following the public comment period. 

5.5.1.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.5.2 Alternative 2: Off-Site Disposal 

This alternative is developed to meet the PRLs for the future on-property resident farmer. Since the 

alternative assumes private ownership and occupancy by a resident farmer, material with COCs above 

the PRLs for the on-property resident farmer must be removed from the site. 

Based on the increased health risks for both the on-property and off-property resident farmer for 

exposure to the surface soils, the following COCs have been established for the South Field: arsenic, 

beryllium, chromium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno( 1,2,3-~d)pyrene, Aroclor-1254, Aroclor-1260, 

dieldrin, cesium-137, neptunium-237, radium-226, radium-228, thorium-228, thorium-230, 

thorium-232, uranium-234, uranium-235/236, uranium-238, and total-uranium. COCs for exposure 

to the subsurface soils and groundwater include: uranium-234, uranium-235/236, and uranium-238. 

0 

The block flow diagram for this alternative is shown in Figure 5-40. 

5.5.2.1 DescriDtion 

Under this alternative, soil and debris in the South Field with contaminant concentrations above the 

PRLs for the on-property resident farmer would be excavated from the South Field. The PRLs 
shown in Table 5-22 are based on 1 x 10" ILCR or an HI of 0.20 for the on-property farmer. The 

contaminated debris would be staged, crushedhhredded, packaged, and transported to NTS for 

disposal. The soil would be staged, dried as necessary to meet NTS criteria, packaged, and 

transported to NTS for disposal. 
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This alternative includes site preparation; removal, transportation, and disposal of contaminated soil 

and debris; site restoration; and institutional controls. It is anticipated that performance of this 

alternative would take 50 months to complete. 

I. 

2 

3 

4 

5.5.2.1.1 Site Preuaration 5 

Site preparation involves preparation of site-specific operation plans, construction surveying, 6 

establishing exclusion zones, installation of erosion and sediment control facilities, clearing and 

grubbing, and installation of site utilities and construction support facilities. The following paragraphs 

describe each of these activities. Refer to Figure 5-41 for site plan. 

7 

8 
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IO 

Preuaration of Plans I I  

Site preparation would begin with development of an appropriate Health and Safety Plan, Storm I2 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to handle storm water and minimize erosion during construction. 

13 

14 

15 

16 

17 

18 

Construction Surveying 19 

20 Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

21 

22 

23 

final as-built elevations of the area will be obtained. 24 

25 

Exclusion Zone 26 

21 An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

28 

29 

30 

FER\CRU2FS\TEXTSEC5.#2\April2 1, I994 2:28pm 5-327 



TABLE 5-22 

Medium 

Soil 

FEMP-OU02-4 DRAFT 
April 29, 1994 

1 x lo4 
PRL Concentrationa 

Contaminant @Ci/g or mg/kg) 

Cesium-137 8.6 1 E-01 
Neptunium-2 3 7 5.2E-02 

Radium-226 2.4 1 E + 00 

SOUTH FIELD 
CONTAMINANTS OF'CORCERN/ON-PROPERTY RESIDENT FARMER 

~~ 

Radium-228 

Thorium-228 
Thor ium-23 0 

1.18E +00 
1.35E+00 
5.OE+00 

Uranium-239236 
Uranium-23 8 

Background 
Concentration (pCi/g 

or mg/kg) 

2.39E-01/(0.41 /0.89)b 1 .42E-0 1 
1.60E+00/(1.19/1.31)b 1.12E+00 

8.49E-0 1 

~~ 

Aroclor-1254 

Aroclor- 1260 
Arsenic 

0.0 

3.8E-03 0.0 

3.8E-03 0.0 
9.92E+00 9.70E + 00 

1.47E+00 

Dieldrin 
Benzo( a)p yrene 

1.17E+00 

2.1E-03 0.0 
5.4E-02 0.0 

1.34E+00 

Dibenzo( a, h)anthracene 

Indeno( 1,2,3cd)pyrene 

1.90E+00 

3.4E-02 0.0 
2.0E-01 0.0 

I Thorium-232 I 4.5E+00 I 1.27E+00 
I uranium-234 I 4.2E+00/(1.2/1.62)b I 1.04E+00 

I Beryllium I 6.21E-01 I . 6.0E-01 
I Chromium I 2.19E+01 I 1.71E+01 

I Benzo(a)anthracene I 3.6E-01 I 0.0 
I Benzo(b)fluoranthene I 4.3E-01 I 0.0 

"Surface Pathway PRL/Groundwater Protection PRL 

bConcentration Over Great Miami Aquifer/Concentration on Top of Terrace 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and soil and debris excavation, erosion and sediment control measures 

and runoff control facilities would be installed. Erosion control measures and surface water runoff 13 

@ 3 ' j ~ ~  _ -  
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control would include straw bales, silt fences, and a storm water collection system. Surface water 

control would include the construction of on-site perimeter water control dikes hd'collection points. 

The water would be pumped from the collection points to a sedimentation tank located in the South 

Field that would hold runoff from a 5.3 ha (13 ac) surface area under a 10-year, 24-hour rain event. 

The storm water and perched groundwater would be collected in a sedimentation tank and pumped to 

the AWWT facility for treatment. Water would be conveyed to the AWWT facility by approximately 

366 m (1,200 linear ft) of doubled walled HDPE pipe. The double-walled pipeline would consist of 

5 cm (two-in.) diameter carrier pipe and 10 cm (four-in.) diameter container pipe. Runoff from areas 

outside the contaminated zone would be diverted to perimeter ditches. 

Clearing and Grubbing 

After completion of the access roads and entrances, the clearing and grubbing of the vegetated areas 

and construction of haul roads and staging areas would begin. Approximately 6 ha (15 ac) would be 

cleared and grubbed. The trees and shrubs in these areas would be collected, chipped, and 

transported to a mulch pile for Operable Unit 2. The mulch pile would be temporary storage until the 

chips could be hauled back to the South Field and spread over the area as compost during the 

revegetation process. Fences or markers would be installed to identify the boundaries of the South 

Field and to limit personnel and equipment access. 
0 

- 
Site Utilities 

Site utilities would include the installation of roadways, site lighting, process water piping, sewer 

lines, power poles, and the extension of site power to the staging area. Approximately 790 m 

(2,600 linear ft) of haul roads would be constructed around the South Field (refer to Appendix E for 

typical road construction). One haul road would be constructed that originates from the staging area 

and proceeds in a southerly direction, then turns west around the south boundary of the South Field 

and enters the running track area ending at the southern edge of the Inactive Flyash Pile, Another 

haul road would be constructed from the northwest comer of the South Field, proceeding easterly 

along the South Field boundary to the staging area. Also, a haul road would be constructed from the 

staging area, proceeding north to the railroad loading facility. 

Construction Suuuort Facilities 

Construction support facilities would include an ofice area, staging and storage areas, and 

decontamination facilities. The staging area would be constructed just east of the South Field and 
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north of the Active Flyash Pile and would include: the sedimentation tank; facilities to prepare, 

containerize, and store contaminated soil and debris for shipping; facilities to crush and shred debris; 

facilities for decontamination; and storage for construction materials and equipment. 

The staging area would consist of a concrete pad of approximately 2,320 sq m (25,000 sq ft). The 

storage area would be a 930 sq m (10,000 sq ft) asphalt pad adjacent to the staging area. The staging 

pad would be constructed of concrete poured over a geotextile fabric and sloped with a collection 

sump. The storage area would be constructed of asphalt placed over a geotextile fabric and sloped 

with a collection sump. Water collected from the sump would be pumped to the sedimentation tank. 

A 49,100 liter (13,000 gallon) sedimentation tank would be constructed next to the staging area. A 

support zone would be located next to the staging area for construction trailers and parking (for 

staging and storage area locations, refer to Figure 5-41). 

The railroad loading facility would be provided on the west side of the railroad siding just west of the 

former production area (see Figure 5-3). This area would require that a small portion of the waste . 

storage area be remediated and released as a clean .area so that sufficient length of railroad track 

would be accessible directly from the loading area. Approximately 180 m (600 ft) of track will be 

added to the ‘existing siding to ensure that at least 91 m (300 ft) of track would be directly accessible 

from the loading area to allow three rail cars to be loaded without being moved. Following grading, 

the loading area [approximately 50 m (160 ft) sq] would be covered with gravel to provide a stable 

base for movement of heavy construction equipment. 

The decontamination facilities for personnel and equipment would be located at the northeast egress 

point. There would be monitoring devices to screen personnel and construction equipment to prevent 

contamination from leaving the South field. A trailer or other facility would be required at the access 

points for workers to remove/store/dispose personal protective clothing and equipment. Shower and 

toilet facilities may also be required at these locations. 

5.5.2.1.2 Removal of Contaminated Material 

General Removal 

Removal of the contaminated material from the South Field would be performed using track 

excavators, front end loaders, and backhoes. During removal material would be visually segregated 

into soil and debris. It is estimated that approximately 165,900 cu m (216,800 cu yd) of 
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. contaminated soil and debris would be excavated. Safe excavation slopes following OSHA guidelines I 

2 

3 

would be maintained. Shoring would be implemented as necessary during excavation with pumps and 

tanks needed to remove and store any water encountered. Monitoring wells in the excavation area 

would be plugged and abandoned as necessary. 4 

5 

The contaminated soil and debris would be removed from the excavation and placed in dump trucks. 6 

After excavation, field screening would be performed around the excavated areas to ensure the 

elevated radioactive material has been removed. The trucks would then transport the contaminated 

soil and debris to the staging area for packaging and temporary storage. Tests would be performed 

on the material during packaging for NTS waste acceptance criteria. 

7 

8 

9 

These tests would include the IO 

paint filter test, full radionuclides analysis, metals analysis, and organics analysis. During excavation 

activities at the South Field, contaminated debris would be visually separated from contaminated soil 

and hauled to the staging area for crushing and shredding before packaging and disposal off site. 

Construction water encountered during excavation would be pumped from the excavation area to a 

sedimentation tank for removal of suspended solids before being sent to the AWWT facility via the 

newly constructed pipeline. The wet contaminated soil would require drying before being packaged 

and shipped to NTS. The estimated volume of wet contaminated soil encountered is expected to be 

8,400 cu m (11,000 cu yd). 

0 

An indirect heat rotary tube dryer would be located at the staging area for drying the soil. The soil 

would be processed through the dryer, then sent to the hopper and conveyor system for packaging. 

I 1  

I2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

The liquids coming from the wet soil would be collected in the same manner as the water pumped 23 

from the excavation. 24 

25 

26 When the contaminated soil and debris has been removed, verification sampling would be performed 

to ensure that removal is complete. If results of verification sampling indicate that contamination still 21 

exists, additional excavation and verification sampling would be performed. 

that the contaminated soil has been removed, restoration of the site will begin. 

Once it is determined 28 

29 

30 

Firing Range Lead Removal 31 

Lead bullets and fragments from the firing range are embedded in the embanlanent of the South Field 32 

33 east of the running track as shown in Figure 5-41. Approximately 229 cu m (300 cu yd) of soil 

_ -  . .  
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containing lead bullets would be placed in DOT approved containers and transported to a RCRA 

treatment and disposal facility. 
’ .  

5.2.2.1.3 Treatment of Contaminated Material 

It is expected that large debris, including concrete, and steel, etc., will be encountered during 

excavation of the South Field. Size reduction (shreddingkrushing) of this debris would be required to 

facilitate handling and packaging. This size reduction would be performed using a heavy-duty 

crusher. It is estimated that approximately 5,000 cu m (6,500 cu yd) of debris would require size 

reduction. 

Drying of the excavated material from the South Field would be performed to reduce the moisture 

content of the material to meet NTS acceptance criteria, as described in Section 5.2.2.1.5. Drying of 

the contaminated material would be performed using an indirect heat rotary tube drier located at the 

staging area. It is estimated that approximately 8,500 cu m (1 1,000 cu yd) of contaminated material 

would require drying. 

5.5.2.1.4 TransDortation of Contaminated Material 

The contaminated soil and debris would be transported by rail to the NTS disposal facility located 

near Las Vegas, Nevada. The contaminated soil and debris would be hauled from the South Field in 

dump trucks to the staging area. The trucks would be lined and covered to prevent the trucks from 

becoming contaminated and to prevent the spread of contamination during transportation. At the 

staging area the material would be placed on a conveyor system that discharges it to a hopper. The 

hopper would feed the material to the containers for packaging and shipping. 

The contaminated soil and debris would be packaged in polyethylene lined DOE-Nevada approved 

IBCs. The IBCs would be loaded into IS0 containers and placed on railroad cars. Each railroad car 

would carry three IS0 containers containing four IBCs. There is no rail service directly to NTS. 

The rail shipment would be to Las Vegas, Nevada where the containers would be unloaded and 

transferred to truck for the final 97 km (60 mi) of the trip to NTS. 

5.5.2.1.5 DisDosal of Contaminated Material 

NTS was selected as the disposal facility for the disposition of contaminated soil and debris from the 

South Field. At the NTS, the IBCs would be placed directly into the trenches then covered with 
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uncompacted soil. These trenches are excavated to between 4.5 and 9 m (15 and 30 ft) into the 

dense, gravelly, silty sand. The size of open trenches varies from 60 to 90 m (200 to 300 ft) wide 

and from 76 to 365 m (250 to 1,200 ft) long. The soil excavated to create the trench is stockpiled for 

1 

2 

3 

later use as backfill and cover over the wastes placed in the trenches. 

To ship waste to the NTS, the FEMP must have a Waste Certification Program and Plan for LLW at 

the South Field that meets NTS Waste Acceptance Criteria. The major aspects of the program would 

include waste container inspection and certification, certification of the waste contents, and 

certification of shipments. The waste package criteria that is pertinent to the South Field 

contaminated soil and debris would include assurance the package meets DOT Type A package 

requirements for shipping and the external radiation levels for the package does not exceed 200 

millirem per hour on contact during handling, shipment, and disposal. The waste package would also 

have to meet size, weight, strength, closure, loading, and handling requirements. To certify the 

waste contents, the material would have no free liquids (or more than 0.5 percent by volume of the 

external waste container), would not be a hazardous waste (listed or characteristic), and would past 

the paint filter test. Other waste acceptance criteria is provided in the NTS Defense Waste 

Acceptance Criteria, Certification, and Transfer Requirements, NVO-325. 0 
5.5.2.1.6 Site Restoration 

The excavated soil and debris would be replaced with fill material and graded to blend with the 

surrounding topography, For the site restoration plan, refer to Figure 5-42. An estimated 

85,630 cu m (112,000 cu yd) of fill material would be required. An on-site borrow source will be 

evaluated during remedial design. A perspective area for the on-site borrow location is presented in 

Appendix E.7. The excavated volume of soil and debris from the South Field that was not part of the 

natural surrounding topography would not be replaced with backfill. Topsoil would be placed over 

the graded fill material. Grass and trees that are native to the area would be planted in the topsoil to 

revegetate the area and prevent erosion. The runoff control system for the finished grade areas would 

be designed for runoff from a 25-year, 24-hour storm event and checked for potential impact from a 

100-year, 24-hour storm event. 

5.5.2.1.7 Groundwater/Construction Water Treatment 

There would be no post groundwater treatment required since the zone containing the groundwater 

would be excavated. However, water encountered during excavation would be collected. Water 
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collected would be pumped to a sedimentation tank for suspended solids removal and then through a 

double-walled pipe to the AWWT facility for treatment. Surface water collection and treatment is 

expected during construction after rain events. The water would be collected in ditches, low lying 

areas, and the bottoms of excavated areas and pumped to the sedimentation tank. The water would 

then be pumped to the AWWT facility. 

5.5.2.1.8 Institutional Actions 

There would be no institutional actions associated with this alternative. 

5.5.2.2 Detailed Analvsis 

5.5.2.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. Pathways that exist for the on-property resident farmer include: 

inhalation (groundwater, particulates, and indoor radon from air), ingestion (produce, livestock/milk, 

groundwater, and soil), dermal contact (groundwater and soil), and external radiation (soil). 

Overall Protection of Human Health and the Environment 

Following removal, the material with contaminant concentrations above the PRLs for the on-property 

resident farmer would be dried as necessary to meet disposal criteria, shreddedkrushed as necessary 

to facilitate handling, and disposed off-site at the Nevada Test Site (NTS). Therefore, this alternative 

would eliminate the source of contamination, thereby eliminating the potential for exposure through 

these pathways. 

This alternative would not reduce the toxicity, mobility, or volume of contaminants through 

treatment. However, segregation during construction is expected to reduce the volume of 

contaminated material requiring management. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. No long-term institutional actions, such as groundwater monitoring, access 

restrictions, or deed restrictions, would be required as part of this alternative since all material with 

contaminant concentrations above the relevant PRLs would be disposed off-site. 
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April 29, 1994 0 5.5.2.2.2 Compliance With ARARs i 

Compliance with the chemical-, action-, and location-specific AR4Fb is discussed below. 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARdTBCs is presented in Appendix B. 

Detailed 2 

3 

4 

5 

Chemical-Specific ARARdTBCs 6 

7 Alternative 2 would comply with the chemical-specific ARARdTBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the South Field. This material would be disposed at approved off-site disposal facility(s). 

Water encountered during construction would be treated at the AWWT to meet the Ohio Water 

Quality Standards found in Table B-1 of Appendix B. 

Action-SDecific ARARs/TBCs 

There are no action-specific ARARs that would be pertinent to the activities associated with 

Alternative 2. Removal and off-site disposal of the contaminated material and debris from the South 

Field would not activate any of the principal action-specific AR4R requirements identified in Section 

2.2 or the detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Due to the 

radiological constituents in the waste and planned disposal at an off-site low-level radioactive disposal 

facility, the waste would be classified as low-level radioactive wastelresidual radioactive material. 

Packaging and transportation of these wastes would be required to meet DOT requirements for the 

transport of hazardous materials. Material from the Firing Range that fails the TCLP test, and is 

therefore considered hazardous waste, must comply with the storage, packaging, and transportation 

requirements of RCRA, including the manifest system. These non-ARAR requirements are listed in 

Table B-6 of Appendix B. 

Location-Specific ARARdTBCs 

There are no location-specific ARARs that would be pertinent to the activities associated with 

Alternative 2. A small portion of the South Field is located in the 100-year floodplain. Under this 

alternative, no adverse impact to the floodplain area would be expected. 
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5.5.2.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The material located in the South Field contains COCs for different medium associated with the route 

of exposure. After the RAOs are achieved, COCs will be remediated to their respective PRLs based 

on a 1 x 10" ILCR or HI of 0.20. The COCs and their respective PRLs and background . 

concentrations are presented in Table 5-22. Because all contaminated material would be removed 

from the South Field, residual risk due to migration of uranium radionuclides to groundwater 

following implementation of Alternative 2 is well below 1.0 X 10" under the conditions of exposure 

of the on-property farmer. Background risk for the on-property farmer is 4.9 x 10". The hazard 

index is less than 1.0. 

All contaminated soils and waste material above PRLs would be removed from the South Field; 

therefore, no residual risks would remain for the on-property farmer. Since adequate protection of 

the on-property farmer indicates adequate protection for the off-property farmer as well, residual risk 

to the off-property farmer potentially exposed to groundwater was considered to be within acceptable 

limits. 

Additionally, the contaminated material would not result in contamination of the Great Miami Aquifer 

at unacceptable risks. The potential for future risk at the site associated with off-site waste disposal is 

considered negligible. Residual risk at NTS is limited by the facility institutional controls and the 

arid environment. 

Adeauacv and Reliability of Controls 

Because this alternative includes complete removal of contamination and off-site disposal, there would 

be no need for a five-year CERCLA review of soils at the site. This alternative utilizes standard 

construction practices for implementation. Once removal of contaminated material is complete, the 

site would be considered remediated to the PRL levels associated with the on-property resident farmer 

and would not require operation, maintenance, or future remedial actions. Therefore, uncertainties 

associated with operation and maintenance would not exist for the site. In addition, this alternative 

has no technical components that would require replacement. Removal and off-site disposal, as well 

as backfilling the excavated area with clean material, would eliminate future on-site threats associated 

with the remedial action. Therefore, risks associated with a failure of the remedial action would be 

negligible. 

(EoQp3"is 
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April 29, 1994 0 All removed contaminated material would be disposed off site in approved facilities. All disposal 

requirements must be met prior to off-site disposal. NTS acceptance criteria requires that all material 

pass the paint filter test for free liquids. Disposal at NTS is reliable since the facility is currently 

used by DOE for disposal of low-level radioactive wastes. 

Long-Term Environmental ImDacts 

Long-term environmental impacts at the FEMP site as a result of the removal and off-site disposal of 

contaminated material at the South Field would be positive. However, excavation activities within the 

South Field. would result in the loss of introduced grassland and old field habitat.. This habitat is used 

by wildlife as a shelter, a food source, and nesting area. Areas disturbed would be regraded to the 

surrounding grade and revegetated. Note that a mulch pile as a result of short-term activities would 

be utilized as compost during revegetation. In addition, a qualitative comparison of residual 

contaminant concentrations with benchmark values has demonstrated that ecological risks associated 

with post-remedial conditions would be minimal. 

Additionally, as a result of remedial activities there would be the potential loss of two individual 

species of state-listed endangered plants. Mountain bindweed (Polygonum cilinode) and slender 

finger-grass (Digitan'ufilifonnis) were found in the riparian areas of Paddys Run during the 1986 

botanical survey by Facemire et al., 1990. There would also be potential habitats for the 

federally-listed endangered running buffalo clover (Trifolium stoloniferum) within the introduced 

grassland of the South Field and Indiana bat (Myotis sodulis) in the riparian areas along Paddys Run. 

Although no individuals of either species have been found on the FEMP property, potential habitat 

exists. Surveys would be conducted in summer 1994 for these species. 

For long-term impacts at NTS, refer to Solid Waste Landfill Alternative 2, Long-Term Environmental 

Impacts (Section 5.2.2.2.3). Approximately 5.4 ha (13.3 ac) of a trench at NTS would be committed 

to low-level waste from South Field Alternative 2. The removal and off-site disposal of waste would 

not restrict future uses of the FEMP site. 

5.5.2.2.4 Reduction of Toxicity. Mobility. or Volume Through Treatment 

This alternative would not treat the contaminated soil and debris from the South Field such that 

toxicity, mobility or volume would be reduced. An estimated 165,900 cu m (216,800 cu yd) of 

material is expected to be excavated from the South Field under the alternative. Removal of the 
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contaminated soil and debris from the site would eliminate. the potential for migration of contaminants 

at the site. 

5.5.2.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer and 

non-remedial worker were well within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for this alternative. 

Protection of’the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Total short-term risk for this alternative for the non-remedial worker, off-property farmer 

and trespassing youth are 1.5 x lo5, 2.2 x lo”, and 1.2 x lo-’ respectively. Total hazard indices 

were also much less than 1.0 for all receptors. 

increased particulate emissions. Also, there would be increased truck and rail traffic associated with 

off-site disposal of excavated material, which would result in contaminated material being transported 

over rail lines and public roadways. 

Excavation, transportation, and disposal would cause 

Risks to the public for truck transportation injuries and fatalities are estimated at 0.19 and 2.1 x 
respectively. Injuries and fatalities from train transportation are estimated at 0.23 and 6.0, 

respectively. 

Particulate emissions would be reduced by misting of the excavation area, haul roads, and staging 

areas during excavation and disposal. Increased truck traffic cannot be avoided, but assurances as to 

driver qualifications, placarding of the disposal containers, and notification of the appropriate agencies 

of haul routes would be initiated. Vehicular traffic through the site could cause transport of 

contamination, but would be minimized through the use of equipment decontamination facilities within 

close proximity of the excavation. 

During construction, the site would be delineated into specific work zones. Also, contaminant 

migration due to surface water transport would be controlled using silt fences, sedimentation basins, 

and other measures. In addition, access controls would be implemented to ensure contamination is 
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not transported off-site by personnel and vehicles. Also, monitoring of airborne emissions would be i 

performed. 

The disposal of contaminated material from the South Field at NTS is not expected to exceed 

protective levels for the community around NTS‘ for the short term. The material would meet NTS 5 

6 acceptance criteria and, therefore, would be managed within NTS’s protective criteria. 
7 

Protection of Workers During Remedial Action 8 

9 

IO 

Potential exposure pathways for the on-site workers include inhalation of particulates, dermal contact, 

ingestion, and external radiation. The appropriate levels of personnel protective equipment, including 

protective clothing and respirators, would be utilized to reduce risks of exposure associated with these I I  

routes. Personnel decontamination facilities would be constructed and utilized. Physical hazards 

associated with excavation and heavy equipment would be clearly identified. 

Truck transportation injuries and fatalities associated with off-site disposal activities are estimated at 

1.2 x 

off-site disposal are estimated at 15 and 0.15, respectively. Construction injuries and fatalities are 

estimated at 4.9 and 7.2 x lo2, respectively. 

and 6.3 x lo”, respectively. Train transportation injuries and fatalities associated with 0 
All remedial activities would be conducted in accordance with a Health & Safety Plan developed to 

meet 29 CFR 1910.120 @)(4). Construction and disposal activities would be conducted in accordance 

with the Site Specific Health & Safety Plan and would mitigate potential for workers to be exposed to 

unacceptable contaminant concentrations. Training, procedures, and personnel monitoring would 

assure that worker exposure would be as low as reasonably achievable. Therefore, short-term risks to 

the remedial worker are considered acceptable. 

Total injuries and fatalities associated with implementation of all remedial alternatives was also 

assessed: No fatalities were expected and some construction injuries may be expected, but there do 

not appear to be significant differences in their rate of occurrence among South Field alternatives. 
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Short-Term Environmental ImDacts 

Soil and Geoloav - Short-term soil disturbances would result from clearing and grubbing the site for 

the excavation of 165,900 cu m (216,800 cu yd) of waste and construction of roadways and staging 

areas, and the mobilization of construction equipment. Approximately 6 ha (15 ac) would be 

disturbed including a 0.6 ha (1.5 'ac) to support remedial activities (i.e., preparing, storing, and 

decontaminating activities). This would include approximately 230 cu m (300 cu yd) of soil 

containing lead bullets to be excavated along the' embankment. Erosion control measures (Le. straw 

bales, silt fences and surface water runoff control such as a storm water collection system) would be 

implemented after clearing. 

Water Oualitv and Hvdrology - A groundwater extraction system would be installed at the South Field 

after excavation and backfill activities are complete. Groundwater beneath the South Field 

contaminated with uranium and perched groundwater encountered during excavation would be 

removed and treated. Surface water controls would include the construction of on-property perimeter 

water control dikes and collection basins. The water in the collection basins would be pumped to 

holding tanks located in the South Field. The system would be designed to hold runoff from a 6 ha 

(15 ac) surface area under a 10-year, 24-hour rain event. 

Air Oualitv - Two access points with monitoring devices would be used for entering and leaving the 

South Field. The access points would be the only way to enter and leave the South Field in order to 

control/prevent the spread of contamination. Dust suppressants (i.e., water sprays) and covering 

stockpiles would be utilized to minimize short-term air impacts. In, addition to dust suppressants and 

the existing air monitors on-site, mobile air samplers would be utilized at the work areas in the South 

Field to ensure that airborne releases would be maintained at acceptable levels. In addition, operators 

at the landfill would compact the waste after it is dumped and would cover the waste with a daily 

cover. 

Biotic Resources - Displacement of wildlife may occur due to loss of old field and introduced 

grassland habitat. Most animals would relocate elsewhere in the riparian areas of Paddys Run and the 

introduced grasslands. Refer to Solid Waste Landfill Alternative 3 Short-Term Environmental 

Impacts, for further information on introduced grassland habitat, and the long-term discussion of this 

alternative for information on riparian habitat. Short-term impacts from fugitive dust emissions could 

also occur to nearb--'?%d grassland areas during excavation activities. Erosion controls would 
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keep si1tation.to nearby Paddys Run to a minimum during the excavation process. Additional 

measures taken after the project, such as spraying mulched trees (removed from the South Field at the 

beginning of the project) over the revegetated area would help prevent further erosion. 

Wetlands and FloodDlains - Wetlands impacts would not occur; however, indirect floodplain impacts 

such as runoff and sedimentation could occur as a result of remedial activities. In addition, limited 

excavation during the removal of the lead bullets from the firing range could occur in the floodplain. 

No negative change in flood elevation would be expected as the area would be regraded to match 

conditions before excavation. Engineering controls would be implemented to minimize impacts. A 

FloodplainWetlands Assessment was prepared and is provided as Appendix H. 

Socioeconomic and Land Use - The present worth capital cost of implementing South Field 

Alternative 2 is estimated at $288,190,400. This would increase the collective revenue of the CMSA 

by 35.8 percent over a period of 30 years. The majority of increase would occur during the 

performance of the alternative (50 months) with minimal increase over the remainder of the 30 years. 

For risks associated with the transportation of wastes off site, refer to Appendix C. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 South Field alternatives would be surveyed and managed appropriately in accordance with the 

NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

Duration of Remedial Activities 

The remediation activities for Alternative 2 are expected to be completed and remedial action 

objectives achieved within 50 months. This time includes excavation of contaminated material and 

transportation of containers to NTS. 

5.5.2.2.6 Imdementabilitv 

Technical Feasibilitv 

The technical feasibility excavation and off-site disposal of contaminated soil and debris from the 

South Field is straightforward and reliable. The excavation, crushing and shredding, drying and 

packaging activities can be easily implemented using standard construction equipment and techniques. 
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Off-site transport to NTS would consist of rail transport of the containers to Las Vegas, Nevada and 

truck transport to NTS. 

Some minor difficulties would have to be addressed with this alternative. First of all, visual 

separation of soil and debris will not be exact, but it is not critical to the success of the alternative. 

Secondly, the radiological screening and confirmation would be time consuming, but the timing is not 

a critical issue. Finally, certification of compliance with acceptance criteria for disposal at NTS will 

require special attention. 

Administrative Feasibility 

All excavation, crushing and shredding, and packaging of contaminated soil and debris generated in 

this alternative will be conducted entirely on-site. Substantive provisions of permits that would 

otherwise be required for these activities are considered to be ARARs. Compliance with ARARs is 

required of any selected remedial alternative. EPA and OEPA are the key agencies that will 

determine i f  a) the proposed/selected remedy adequately addresses identified ARARs, and b) the 

remedial design is consistent with the basis for concluding (in the ROD) that the selected remedy will 

achieve compliance with ARARs. A ROD would be used as an enforceable document to coordinate 

actions and responsibilities between the DOE, the EPA, and OEPA. By legal agreement (Le., Consent 

Agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then known administrative barriers would exist to prohibit the remedial action. 

Off-site disposal would be required with this alternative. Various DOT, state and local permits for 

transportation of the contaminated soil and debris from the South Field would be required. However, 

shipment of such material throughout all regions of the country is performed on a daily basis. In 
fact, the FEMP has been actively shipping contaminated materials to NTS for several years. 

Therefore, such permits should be readily available. 

It will be necessary to obtain approval from NTS for disposal of the contaminated soil and debris 

from the South Field. However, the FEMP has a working relationship with the DOE office managing 

NTS and has been actively shipping wastes to NTS for several years. 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$288.190.400 $0 $288.190.400 

Availability of Services and Materials 

ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$0 $0 $0 $0 

Personnel with highly specialized skills would not be required for excavation or disposal. Laborers 

capable of operating standard driers, crushers and material handling equipment would be required. 

Also, personnel specialized in Health & Safety and personnel monitoring would be required. These 

personnel and others required for implementation of this alternative are readily available. 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of these technologies would be required. In general, standard 

construction practices would be used to implement this alternative and a sufficient number of 

contractors possessing the required skills and experience are available to implement this alternative. 

Therefore, competitive bidding is possible. 

NTS currently accepts contaminated materials and has adequate capacity to accept the contaminated 

soil and debris from the South Field. 

5.5.2.2.7 QsJ 

The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-23 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-23 

ALTERNATIVE 2 - SOUTH FIELD 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on the time period of 50 months for construction. 

Cauital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 
. .  
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construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

0 & M Cost 

Not applicable for this alternative. 

5.5 i2.2.8 State AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.5.2.2.9 Community AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.5.3 Alternative 3: On-Site DisDosal 

This alternative is developed to meet the PRLs for the future expanded trespasser and off-property 

resident farmer. 

Based on the increased health risks for the off-property resident framer and expanded trespasser for 

exposure to surface soils, the following COCs have been established for the South Field; arsenic, 

beryllium, benzo(a)pyrene, indeno( 1,2,3 ,-cd)pyrene, radium-228, thorium-228, thorium-230, 

uranium-234, uranium-235/236, and uranium-238. COCs for exposure to subsurface soils and 

groundwater include: uranium-234, uranium-235/236, and uranium-238. 

The block flow diagram for this alternative is shown in Figure 543 .  

5.5.3.1 DescriDtion 

For this alternative, the soil and debris in the South Field with contaminant concentrations above the 

PRLs for the off-property resident farmer and expanded trespasser would be excavated and disposed 

at the on-site Disposal Cell. The PRLs shown in Table 5-24 are based on 1 x 10" ILCR or an HI of 

0.20 for the expanded trespasser and off-property farmer. Contaminated soil below the PRLs for 

dermal contact would be used to construct the interior portions of the berms for the on-site Disposal 
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Contaminant 
Thorium-228 
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1 x 10" Background 
PRL Concentrationa Concentration 

(pCi/g or mg/kg) (pCi/g or mg/kg) 
1.74E+00 1.34E+00 

Cell. The remainder of the contaminated material would be deposited in the disposal cell. Perched 

groundwater from beneath the South Field would also be removed and treated as well as any water 

encountered during construction. 

Radium-22 8 
Uranium-234 
Uranium-235/236 
Uranium-238 

This alternative includes site preparation; removal, transportation, and disposal of contaminated soil 

and debris; site restoration; and institutional actions. It is anticipated that performance of this 

alternative would take 23 months to complete. 

1.94+00 1.17E+OO 
NC/(5 .6/3240)b - 
NC/(36 .0/3360)b - 
NC/(6.12/ 1740)b - 

5.5.3.1.1 Site Preuaration 

Site preparation involves preparation of site-specific operations plans, construction surveying, 

establishing exclusion zones, installation of erosion and sediment control facilities, clearing and 

grubbing, and installation of site utilities and construction support facilities. The following paragraphs 

describe each of these activities. Refer to Figure 5-43 for site plan. 

Beryllium 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 

TABLE 5-24 

SOUTH FIELD 
CONTAMINANTS OF CONCERN 

OFT-PROPERTY FARMER AND EXPANDED TRESPASSER 

5.44E + 00 6.OE-01 
7. O E  + 00 0.0 
2.6E+01 0.0 

Medium 
Soil 

I Thorium-230 I 4.02E + 02 I 1.90E+00 II 

I Arsenic I 3.0E+Ol I 9.70E + 00 II 

NC - not a COC for surface pathways 

aSurface Pathway PRL/Groundwater Protection PRL 

6 )  cc:, 

bConcentration Over Great Miami Aquifer/Concentration on Top of Terrace 
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1 

Site preparation would begin with development of an appropriate Health and Safety Plan, Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

facilities to handle storm water and minimize erosion during construction. 

2 

3 

4 

5 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 6 

7 

8 

Construction Surveving 9 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

10 

11 

12 

would provide specific control for excavation, backfill and final grading. Following construction, final 13 

as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

14 

15 

16 

17 

exposure to and transport of contaminants. 

adjacent to the decontamination facilities for both personnel and vehicles. 

An entrance/egress control point would be located 18 

19 

20 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and soil and debris excavation, erosion and sediment control measures 

and runoff control facilities would be installed. Erosion control measures and surface water runoff 

control would include straw bales, silt fences, and a storm water collection system. Surface water 

control would include the construction of on-site perimeter water control dikes and collection points. 

Field that would hold runoff from a 5.3 ha (13 ac) surface area under a 10-year, 24-hour rain event. 

the AWWT facility for treatment. Water would be conveyed to the AWWT facility by approximately 

366 m (1,200 linear ft) of doubled walled HDPE pipe. The double-walled pipeline would consist of 

outside the contaminated zone would be diverted to perimeter ditches. 

21 

22 

23 

24 

25 

The water would be pumped from the collection points to a sedimentation tank located in the South 26 

1-7 

The storm water and perched groundwater would be collected in a sedimentation tank and pumped to 28 
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5 cm (two-in.) diameter carrier pipe and 10 cm (four-in.) diameter container pipe. Runoff from areas 31 
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Clearing and Grubbing 

After completion of the access roads and entrances, the clearing and grubbing of the vegetated areas 

and construction of haul roads and staging areas would begin. Approximately 6 ha (15 ac) would be 

cleared and grubbed. The trees and shrubs in these are& would be collected, chipped, and 

transported to a mulch pile for Operable Unit 2. The mulch pile would be temporary storage until the 

chips could be hauled back to the South Field and spread over the area as compost during the 

revegetation process. Fences or markers would be installed to identify the boundaries of the South 

Field and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include the installation of roadways, site lighting, process water piping, sewer 

lines, power poles, and the extension of site power to the staging area. Approximately 790 m 

(2,600 linear ft) of haul roads would be constructed around the South Field (refer to Appendix E for 

typical road construction). One haul road would be constructed that originates from the staging area 

and proceeds in a southerly direction, then turns west around the south boundary of the South Field 

and enters the running track area ending at the southern edge of the Inactive Flyash Pile. Another 

haul road would be constructed from the northwest comer of the South Field, proceeding easterly 

along the South Field boundary to the staging area. 

Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, staging areas, and decontamination 

facilities. The staging area would be constructed just east of the South Field and north of the Active 

Flyash Pile and would include: the sedimentation tank, facilities to crush and shred debris, facilities 

for decontamination, and storage for construction materials and equipment. The staging area would 

consist of a concrete pad of approximately 1,390 sq m (15,000 sq ft). The storage area would be a 

930 sq m (10,000 sq ft) asphalt pad adjacent to the staging area. The staging pad would be 

constructed of concrete poured over a geotextile fabric and sloped with a collection sump, whereas the 

storage pad would be constructed of asphalt over a geotextile fabric and sloped with a collection 

sump. Water collected from the sump would be pumped to the sedimentation tank. A 49,100 liter 

(13,000 gallon) sedimentation tank would be constructed next to the staging area. A support zone 

would be located next to the staging area for construction trailers and parking (for staging and storage 

area locations, refer to Figure 5-44). 
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The decontamination facilities for personnel would be located at the northeast egress point. There 

would be monitoring devices to screen personnel and construction equipment to prevent contamination 

from leaving the South field. A trailer or other facility would be required at the access points for 

workers to remove/store/dispose personal protective clothing and equipment. Shower and toilet 

facilities may also be required at these locations. 

5.5.3.1.2 Removal of Contaminated Material 

General Removal 

Removal of the contaminated material from the South Field would be performed in layers to enable 

the contaminated soil to be separated from construction debris by visual observation. Approximately 

38,400 cu m (50,200 cu yd) of contaminated soil and debris would be excavated using track 

excavators, front end loaders, and backhoes. Safe excavation slopes following OSHA guidelines 

would be maintained. Shoring would be implemented as necessary during excavation with pumps and 

tanks needed to remove and store any water encountered. Monitoring wells in the excavation area 

would be plugged and abandoned as necessary. 

The soil and debris would be removed from the excavation and placed in dump trucks. After 

excavation, field screening would be performed around the excavated areas to ensure the elevated 

radioactive material has been removed. The trucks would then transport the contaminated soil to a 

transfer point near the on-site Disposal Cell where it would be dumped from the truck. 

As material is removed, it would be field screened for radiological contamination, segregated, and 

transported to the storage area. The field screening would be conducted using a germanium detector 

located in afield trailer adjacent to the South Field. Based on the field screening, contaminated 

material with apparent radiological contamination below the PRLs for dermal contact would be staged 

and sampled for confirmatory analysis. Material confirmed to have radiological contamination below 

the PRLs for dermal contact would be used to construct the interior portions of the berms for the 

on-site Disposal Cell. The remainder of the contaminated material would be segregated based on 

size. Larger material (debris) would be shredded/crushed and deposited in the disposal cell. The 

remaining contaminated material would be deposited in the Disposal Cell. 

Construction water may be encountered during excavation which would be pumped from the 

excavation to a sedimentation tank for removal of suspended solids before being sent to the AWWT 
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facility via pipeline. Water encountered during excavation would be minimized by placing an 

interceptor ditch system in the excavation area. 

After the contaminated soil and debris has been removed, verification sampling would be performed 

to ensure that removal is complete. If results of verification sampling indicate that contamination still 

exists, additional excavation and verification sampling would be performed. Once it is determined 

that the contamination has been removed, restoration of the site will begin. 

Firing Range Lead Removal 

Lead bullets and fragments from the firing range are embedded in the embankment of the South Field 

east of the running track as shown in Figure 5-44. Approximately 229 cu m (300 cu yd) of soil 

containing lead bullets would be excavated along the embankment. The soils containing the lead 

bullets and fragments would be analyzed by TCLP for lead. Soils that leach lead above five mg/L 

would be placed in DOT approved containers and transported to a RCRA treatment and disposal 

facility. Soils passing the TCLP for lead would be disposed at the on-site Disposal Cell. 

5.2.3.1.3 Treatment of Contaminated Material 

It is expected that large debris, including concrete, steel, and etc., will be encountered during 

excavation of the South Field. Size reduction (shredding/crushing) of this debris would be required to 

facilitate handling and packaging. This size reduction would be performed using a heavy-duty 

crusher. It is estimated that approximately 4,970 cu m (6,500 cu yd) of debris would require size 

reduction. 

5.5.3.1.4 Transportation of Contaminated Material 

The waste would be transported by dump trucks from the South Field to the on-site Disposal Cell. 

The dump trucks would be lined and covered to prevent the trucks from becoming contaminated and 

to prevent the spread of contamination during transportation. Each truck would carry approximately 

15 cu m (20 cu yd) of material on each trip. 

5.5.3.1.5 Disuosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast comer of the FEMP site east of the 

site access road (for location, refer to Figure 5-8). The contaminated soil and debris exceeding the 

PRLs including the flyash and lime sludge from the Operable Unit 2 subunits would be consolidated 
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and disposed in this facility. The Disposal Cell would be constructed in accordance with the 

applicable ARARs and DOE guidelines. The Disposal Cell would be designed for a minimum of 200 

years design life with 1,000 years expected effective life with proper maintenance. Approximately 

134,OO cu m (175,000 cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed in 

the Disposal Cell. An additional 62,000 cu m (81,000 cu yd) of soil from the subunits would be used 

for the Disposal Cell berm construction. The Disposal Cell would accept approximately 37,700 cu m 

(49,300 cu yd) of contaminated soil and debris from the South Field. 

Construction of the Disposal Cell would include site preparation, decontamination facility for 

personnel and equipment, a liner system, leachate collection and treatment system, disposal of the 

contaminated material, and a capping system. 

Site PreDaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.5.3.1.1, including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

@ road. 

Disposal Cell Liner Svstem 

The liner system would be constructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The construction of the liner system would begin with site preparation. 

The site preparation would include clearing and grubbing of approximately 7.3 ha (18 ac); installation 

of erosion and sediment controls, a runoff control facility, and the security fence; construction of a 

decontamination facility and an access road; and subgrade preparation for the liner. For the typical 

liner detail, refer to Appendix E. 

The liner construction would begin with subgrade preparation. Subgrade for the liner would be 

graded and compacted to at least 95-percent of the maximum standard Proctor density. The liner 

components from bottom to top would include a primary liner of 150 cm (60-in.) thick compacted 

clay-bentonite mix with a maximum permeability of 1 x 

FML, geotextile fabric to protect the FML during placement of the drainage layer, a 30 cm (12-in.) 

thick drainage layer of pea gravel with a minimum permeability of 1 x lo2  cm/sec; 15 cm (six-in.) 

diameter perforated HDPE piping in the drainage layer for the leachate collection, geotextile fabric 

cdsec,  a barrier layer of 60-mil HDPE 
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over the drainage layer to prevent migration of fines from the overlaying contaminated material into 

the pea gravel, and a 30 cm (12-in.) thick cushion layer of contaminated material without any sharp 

objects. Contaminated material placed in this layer would be pre-screened and would be free of sharp 

objects or other characteristics that could jeopardize the integrity of the non-woven geotextile. No 

heavy equipment would be operated over the liner until the 30 cm (12-in.) cushion layer is placed. 

The approximate area of the liner would be 52,000 sq m (560,000 sq ft). The leachate collection 

system would include approximately 914 m (3,000 linear ft) of 15 cm (six-in.) diameter perforated 

HDPE leachate collection piping in the drainage layer, two HDPE leachate collection sumps outside 

the liner area, 1065 m (3,500 linear ft) of double-walled diameter HDPE leachate discharge pipe from 

the sump to the AWWT facility, and six HDPE clean-out manholes on the leachate discharge pipe to 

the AWWT facility. 

Placement of Contaminated Material 

The contaminated material placement would begin after the completion of the liner system and the cell 

is ready to accept the material from the subunit. After placement of the cushion layer, contaminated 

material would be placed in lifts and compacted. During placement of material and construction of 

the cap, runoff from the cell would be collected and pumped to the sedimentation tank before 

conveying to the AWWT facility for further treatment. 

CaDpine System 

The cap would be constructed after the consolidation of the contaminated material in the Disposal 

Cell. The total area of the cap would be approximately 52,700 sq m (567,000 sq ft) and would 

include dike and composite cap. 

The composite cap (for typical composite cap section, refer to Appendix E) would be constructed of 

six distinct layers of media to provide final closure of the Disposal Cell. The bottom layer of the cap 

would be a contouring layer to provide foundation for the upper layers. Clean compacted borrow 

material from the on-site source would be used in constructing the contouring layer. This layer 

would be a minimum of 30 cm (12411.) to a maximum of 60 cm (24-in.) thick and would be rough 

graded to a minimum of four percent slope. An infiltration barrier layer to impede downward 

moisture movement from drainage layer would be placed above the contouring layer. The barrier 

layer would consist of a 60 cm (24-in.) thick compacted clay-bentonite mix with maximum 
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permeability of 1 x lo9 cm/sec and a bentonite geocomposite layer on top. A 30 cm (12-in.) thick 

drainage layer consisting of pea gravel would be placed above the barrier layer to intercept infiltrating 

1 

2 

precipitation. The gradation for pea gravel would be selected to provide a minimum permeability of 

1 x cm/sec. A geotextile fabric would be placed bottom and top of the drainage layer to prevent 

migration of granular fines from the sand and vegetative layers. A 90 cm (36-in.) thick biotic layer 

of cobble stone would be placed above the drainage layer to serve as an inadvertent intrusion barrier 

to burrowing animals. A 15 cm (six-in.) thick filter layer of sand with a geotextile fabric on bottom 

and top would be constructed above this biotic barrier. The upper layer of the cap would be a 

vegetative layer comprised of a 53 cm (21-in.) thick vegetative root support zone of common soil, a 

15 cm (six-in.) layer of top soil, and grass cover. Fertilizing, seeding, and mulching for the grass 

cover would be performed in accordance with the approved erosion and sediment control plan to 

minimize surface erosion. The cap would be finish graded to a minimum slope of five percent. 

Operation and maintenance activities would be performed on the Disposal Cell for maintaining the 

integrity and effectiveness of the cap system. This would include making repairs to the cap system as 

necessary to correct the effects of settling, dead vegetation, subsidence, erosion, or other events, and 

preventing run-on and run-off from eroding or otherwise damaging the cap system. CERCLA 

five-year reviews would also be conducted on the disposal facility. 

5.5.3.1.6 Site Restoration 

The excavated soil and debris would be replaced with existing fill material in the South Field and 

graded to blend with the surrounding topography. For site restoration plan, refer to Figure 5-36. 

The excavated volume of soil and debris from the South Field that was not part of the natural 

surrounding topography would not be replaced with backfill. Approximately 8,410 cu m 

(1 1,000 cu yd) of topsoil would be placed over the graded fill material at 15 cm (six in.) in depth 

covering the 5.3 ha (13 ac). Grass and trees that are native to the area would be planted in the 

topsoil to revegetate the area and prevent erosion. The runoff control system for the finished grade 

areas would be designed for runoff from a 25-year, 24-hour storm event and checked for potential 

impact from a 100-year, 24-hour storm event. 

5.5.3.1.7 Groundwater/Construction Water Treatment 

Perched groundwater treatment to remove uranium from the groundwater would be implemented at 

the South Field upon completion of final grading. The groundwater collection system will consist of 0 
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500 m (1600 ft) of interceptor trench. The trench would have a typical width of one m (three ft) and a 

maximum bottom elevation of 560 MSL with fine aggregate section intercepting the perched water 

zone. The trench would be constructed with a vertical HDPE liner on the down gradient side of the 

trench. Wet wells would be installed in the trench to remove the perched groundwater and pump the 

groundwater to the sedimentation tank for suspended solids removal and then through a double-walled 

pipe to the AWWT facility for treatment. Average flow from the interceptor trench would be on the 

order of 5 gpm (0.01 mgd). 

During remedial design, a comparison will be performed where the residual concentration of the soil 

remaining in the South Field is weighed against the requirements of the perched groundwater 

extraction system. This comparison will optimize the quantity of contaminated material requiring 

excavation and disposal and the operational life expectancy of the trench. 

Other water collection and treatment is expected during construction, such as after rain events and 

during excavation when perched water is encountered. The water would be collected in ditches, low 

lying areas, and the bottoms of excavated areas and pumped to the sedimentation tank. The water 

would then be pumped to the AWWT facility. 

5.5.3.1.8 Institutional Actions 

Groundwater Monitoring 

At the Disposal Cell , 20 pairs of 1000-series and 2000-series monitoring wells would be installed 

around the cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

well approximately 12 m (40 ft) deep and a 2000-series monitoring well approximately 25 m (80 ft) 
deep. Semiannual sampling and analysis would be performed to monitor the long-term effectiveness of 

the Disposal Cell. 

Access Restrictions 

Access controls would be implemented after construction activities have been completed at the 

Disposal Cell to deter trespassing and unauthorized access. A fence would be installed around the 

perimeter or boundary of the Disposal Cell and South Field with posted "No Trespassing" signs. 
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1 

Deed restrictions in accordance with CERCLA 120(h) would be required at the South Field Disposal 

Cell site under this alternative to ensure achievement of RAOs. These restrictions would prevent the 

drilling of wells for water consumption and agricultural use as well as restrict future excavation 4 

activities. 5 

2 

3 

5.5.3.2 Detailed Analvsis 

5.5.3.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. Pathways that exist for the off-property resident farmer include: inhalation 

(soil and groundwater), ingestion (plants, livestock, and groundwater), and dermal contact 

(groundwater). Pathways that exist for the expanded trespasser include: inhalation (airborne 

particulates from soil), ingestion (soil), dermal contact (soil), and external radiation (soil). Following 

removal, the soil and debris with contaminant concentrations above the PRLs for the off-property 

farmer and expanded trespasser would be disposed at the on-site Disposal Cell. Therefore, this 

alternative would eliminate the source of contamination, thereby eliminating the potential for exposure 

through these pathways. 

Overall Protection of Human Health and the Environment 
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This alternative would not reduce the toxicity, mobility, or volume of contaminated soil and debris 

through treatment. However, perched groundwater would be removed from the South Field and 

treated to reduce the contaminants and provide protection to the Great Miami Aquifer. 

the perched groundwater would provide additional protection against contaminants from moving off 

property. The groundwater in the Great Miami Aquifer would be remediated by Operable Unit 5 and 

would be Operable Unit 5's responsibility to implement the necessary deed restrictions associated with 

20 

21 

Treatment of 22 

23 

21 

25 

the use of groundwater from the Great Miami Aquifer. 26 

27 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions would be employed to provide assurance that overall protection 

is maintained, such as groundwater monitoring at the Disposal Cell, access restrictions, and deed 

restrictions since all the material with contaminant concentrations above the relevant PRLs would be 
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5.5.3.2.2 Comdiance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-Specific ARARs/TBCs 

Alternative 3 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the South Field. The material from the South Field would be disposed at an on-site disposal facility 

and any hazardous waste from the Firing Range would be disposed at an approved off-site disposal 

facility. 

The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction and water from the remediation of the contaminated perched 

water would be treated at the AWWT to meet the Ohio Water Quality Standards found in Table B-1 

of Appendix B. 

Action-SDecific ARARs/TBCs 

Alternative 3 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the South 

Field includes low-level radioactive wastelresidual radioactive material, solid waste, and exempted 

waste (construction debris), design and construction of the on-site disposal facility would meet the 

most stringent requirements for the disposal of low-level radioactive wastelresidual radioactive 

material. EPA states in 40 CFR §192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level 

radioactive waste disposal site must meet including protection of public health and safety, protection 

of the public and the environment from releases of radioactivity, and protection of groundwater 

resources. This disposal facility would also meet the less-stringent OEPA technical requirements for 

the disposal of solid and exempted waste. 

0083934; 
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Material from the Firing Range that fails the TCLP test, and is therefore considered hazardous waste, 

must comply with the storage, packaging, and transportation requirements of RCRA, including the 

manifest system. These non-ARAR requirements are listed in Table B-6 of Appendix B. 

1 

2 

3 

4 

Location-Specific ARARsRBCs 5 

Alternative 3 would meet the principal location-specific ARARs discussed in Section 2.2 and the 6 

detailed listing of ARARsA'BCs in Table B-5 of Appendix B. The on-site disposal of waste from the 7 

South Field would be performed under the relevant and appropriate CAMU regulations (40 CFR 

264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the CAMU rule addresses situations sufficiently similar to those encountered in the 

remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placement/disposal of wastes. Based on 

preliminary geotechnical investigation and ODAST modeling, the hydrogeologic conditions at the 

location of the on-site Disposal Cell would meet the conditions established by OEPA that would allow 

siting of a solid or exempt waste disposal facility over a sole-source aquifer (See Section 2.2.3). 

A small portion of the South Field is located in the 100-year floodplain. Under this alternative, no 

adverse impact to the floodplain area would be expected. 

a 

5.5.3.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated soil and debris located in the South Field contain different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all COCs will be 

remediated to their respective PRLs based on 1 x 10" ILCR or HI of 0.20. The COCs and their 

respective PRLs and background concentrations are shown in Table 5-24. Approximately 

37,700 cu m (49,300 cu yd) of contaminated soil and debris would be removed from the South Field 

and disposed of on site. Following implementation of this alternative, total residual risk for the 

expanded trespasser is 4.2 x 10". Risks due to radionuclides are below or slightly greater than 

1.0 x 10". Risks due to benzo(a)pyrene slightly above 1.0 x 10". Total residual risk to the off 

property farmer is 1.3 x 10". Total hazard index under both types of alternatives is less than 
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The background risk for the off-property farmer and expanded trespasser are 4.9 x lo4 and 

5.1 x lod, respectively. The hazard index for the off-property farmer and the expanded trespasser 

are less than 1.0 for each receptor. 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. . 

The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consist of the 

stabilized lime sludge and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer. The modeling results are provided in Appendix D.3. 

In addition, the five-year CERCLA review process to ensure continued performance of the Disposal 

Cell would be part of this alternative. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. The Disposal Cell would contain the contaminated soil and debris 

from the South Field with COCs at concentrations above the PRLs. The Disposal Cell uses proven 

construction technologies and materials. Similar Disposal Cells are currently being employed for the 

containment of hazardous waste, low level radioactive waste under both DOE and NRC programs, as 

well as uranium mill tailings under the UMTRA and FWSRAP Program. An interceptor trench would 

98. . ,- . .  
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control the contaminants in the perched groundwater from migrating to the Great Miami Aquifer and 

off property. A 5-year CERCLA review of the on-site Disposal Cell and interceptor trench would be 

required to assure that the structural integrity remains intact, that adequate and effective protection to 

both human health and the environment would be maintained, and that the remediation goals would be 

met. No follow up remediation actions would be required under this alternative. 

Using proper design and construction methods, the on-site Operable Unit 2 Disposal Cell and 

interceptor trench alternative would meet the required performance specifications associated with 

long-term containment and prevention in the migration of the contaminants. Appropriate quality 

assurance and controls procedures during construction would assure proper installation of the trench 

and the cap and liner of the cell. The disposal facility would be operated and maintained in 

accordance with applicable local, state, and federal regulations. 

Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspections and maintenance actions, it is unlikely that the 

Disposal Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine the performance of the cell. 

Long-term operation and maintenance would also be required for the interceptor trench to maintain 

the pumps and clay cover over the trench. Five-year CERCLA reviews would also be performed on 

the trench. If groundwater extraction and treatment of the Great Miami Aquifer is performed at the 

South Field, the operation and maintenance would be performed by Operable Unit 5. Also, the 

five-year reviews on the groundwater extraction and treatment system for its effectiveness would be 

performed by Operable Unit 5. Long-term groundwater monitoring would determine the effectiveness 

of the extraction system. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G.), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required five-year CERCLA review. As a result of the findings of the review, there is a potential 

that the components of this alternative may require maintenance, modification, or replacement. The 

risks associated with these activities are generally limited to on-site workers. Consistent with 0 
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regulatory guidance (DOE Order 5480.1 l), these potential exposures would be kept to ALARA levels 

and within regulatory limits. 

Long-Term Environmental Impacts 

Soil and Geology - The implementation of the Disposal Cell would cause a permanent loss of 5 ha 

(13 ac) of land along southeastern boundary of the FEMP site (Figure 5-3). The site would be 

regraded and revegetated to blend with the surrounding grade of the area. A mulch pile as a result of 

short-term activities would be sprayed over the South Field as compost during the revegetation 

process. The Disposal Cell would incorporate appropriate design features to protect against seismic 

damage. Refer to Solid Waste Landfill Alternative 3, Long-Term Environmental Impacts, for more 

information regarding the on-site waste disposal facility. Note that for all South Field remedial 

alternatives, soils containing the lead bullets and fragments would be analyzed by TCLP for lead. 

Soils that leach more that five mg/l would be sent to a RCRA disposal facility off site. Soils passing 

the TCLP for lead would be disposed of on site. 

Water Oualitv and Hvdrology - The installation of liners (Appendix E) in the Disposal Cell would 

reduce the potential release of contaminated leachate to the perched groundwater and underlying Great 

Miami Aquifer. A liner would include a clay, flexible membrane liner, a drainage layer, and a 

leachate collection system. Periodic inspections and maintenance would be performed on the facility. 

Air Ouality - The placement of a composite (Appendix E) over the Disposal Cell would prevent or 

eliminate any long-term impacts to air quality associated with the on-property disposal of wastes. 

Biotic Resources - The construction and implementation of an on-property waste disposal facility for 

Operable Unit 2 waste would result in the loss of 7.3 ha (18.0 ac) of introduced grassland/leased 

pasture habitat. The leased pasture/introduced grassland habitat that would be lost may be suitable 

habitat for running buffalo clover (Trifolium stoloniferum). Refer to Solid Waste Landfill 

Alternative 3, Long-Term Environmental Impacts, for more information. 

Wetlands and FloodDlains - The siting of a Disposal Cell in the southeast comer of the FEMP site 

would not have a long term impact on wetlands. A FloodplainlWetlands Assessment was completed 

for remedial activities and is provided as Appendix H. 
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Socioeconomic and Land Use - The implementation of a disposal facility on site would have 

long-term aesthetic impacts. In addition, future uses of the site would be limited. 

Cultural Resources - All noncontrolled areas (not previously disturbed) associated with Operable 

Unit 2 South Field alternatives would be surveyed and managed appropriately in accordance with the 

NHPA, OHPO, AIRFA and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

5.5.3.2.4 

This alternative would not treat the contaminated soil and debris from the South Field such that 

toxicity, mobility, or volume would be reduced. An estimated 37,900 cu m (49,600 cu yd) of 

contaminated soil and debris is expected to be excavated from the South field under this alternative. 

Removal of the material and containing it in an on-site Disposal Cell would eliminate the potential for 

migration at the subunit. Treatment technologies for this alternative are only applicable to perched 

groundwater and construction water removed during waste excavation from the South Field. 

Reduction of Toxicitv. Mobilitv. or Volume Throuph Treatment 

The perched groundwater would be removed from the South Field and treated to reduce the principal 

threat of contaminated groundwater. The COCs in the groundwater are uranium-234, 

uranium-235/236, and uranium-238. The groundwater would be treated at the AWWT facility to 

reduce the volume of uranium using precipitation and ion exchange to concentrate the contaminants. 

The perched groundwater treatment would be reversible. The treatment would not destroy the 

beryllium, uranium-234, uranium-239236, and uranium-238 but would only concentrate them into a 

wastewater sludge. The treated water would be discharged to the Great Miami River and would 

contain residual quantities of the uranium. The residual quantity of uranium in the water would pose 

no health risk and would be below EPA approved discharge limits for uranium. The sludge would be 

treated as a contaminated material and would be disposed appropriately by Operable Unit 5. The 

exact method of treatment/disposal will be provided in the Operable Unit 5 FS/PP. The Operable 

Unit 5 FS/PP would be submitted to EPA on November 16, 1994. 

The principal threats at the South Field are within the scope of the remedial action. The treatments 

used for this alternative would reduce the inherent hazards posed by the principal threats in the 
. i. groundwater. . " : . .  
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5.5.3.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer and 

non-remedial worker were well within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for this alternative. 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Total short-term risk were evaluated for the non-remedial worker, off-property farmer and 

trespassing youth. The associated risk are 4.0 x 

non-remediation worker, off-property farmer and a trespassing youth respectively. These risks were 

principally due to the presence of naturally occurring thorium-228 and uranium-238 present at 

background concentrations in surface soil. Total hazard indices were also much less than 1.0 for all 

receptors. Excavation, transportation, and disposal would cause increased particulate emissions. 

Particulate emissions would be reduced by misting of the excavation area, haul roads, and staging 

areas during excavation and disposal. 

5.9 x lo6, and 3.2 x for the 

Vehicular traffic through the site could cause transport of contamination, but would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

During construction, the site would be delineated into specific work zones. Also contaminant 

migration due to surface water transport would be controlled by utilizing collection trenches, berms, 

and silt fences around the perimeters of the restoration site. In addition, access controls would be 

implemented to ensure contamination is not transported off-site by personnel and vehicles. Risks to 

the public for truck transportation injuries and fatalities are estimated at 7.9 x lo4 and 

8.6 x lo5, respectively. 

There would be minimal additional risks to the community since the contaminated soil and debris 

would be disposed on site. In addition, air monitoring equipment would be positioned around the 

perimeter of the excavation area to measure any emissions of airborne contaminants from the 

restoration site. 
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@ Protection of Workers during Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of 

exposure associated with these routes. Personnel decontamination facilities would be constructed and 

utilized. Physical hazards associated with excavation and heavy equipment would be clearly identified. 

Total occupational injuries and fatalities associated with implementation of remedial activities were 

also assessed. Truck transportation injuries and fatalities associated with remedial activities are 

estimated at 2.4 x lo4 and 1.2 x 

at 2.2 and 3.2 x lo-', respectively. 

respectively. Construction injuries and fatalities are estimated 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 
reasonably achievable. Therefore, short-term risks to the remedial worker are considered acceptable. 

Appendix C contains an evaluation of short-term risk for this alternative. 

Short-Term Environmental ImDacts 

Soil and Geologv - Excavation and construction activities would disturb approximately 13.4 ha 

(33.0 ac). Trees and shrubs in these areas would be collected, chipped, and transported to a mulch 

pile. The pile would be temporary storage until utilized for restoration. Approximately 230 cu m 

(300 cu yd) of soil containing lead bullets would be excavated along the embankment. Erosion 

control measures (e.g. , silt fences, straw bales) would be implemented during remedial activities. 

Water Oualitv and Hydrology - A groundwater control system would be installed to collect 

contaminated perched groundwater impacting the South Field and contaminated ground and surface 

water generated during construction. Surface water controls would include the construction of 

on-property perimeter water control dikes and collection points. Refer to South Field Alternative 2, 

Short-term Environmental Impacts, for more information (Section 5.5.2.2.5). 
. .  . - .. . a ' ..... ; < . . - >  
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Air Ouality - Excavation and construction activities would create the potential 
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for air quality impacts 

due to the disturbance of waste material. Dust control measures would be implemented in the South 

Field and on haul roads. Measures would include utilizing water sprays, covering stockpiles, using 

temporary vegetative covers, and covering loads during transportation activities. Mobile air samplers 

would be implemented at the work areas in the South Field, in addition to existing air monitoring 

stations, to ensure that airborne releases would be maintained at acceptable levels. 

Biotic Resources - Short-term impacts due to excavation, regrading and revegetation would be similar 

to South Field Alternative 2, Short-Term Environmental Impacts (Section 5.5.2.2.5). However, 

approximately 7.3 ha (18 ac) of introduced grassland habitat would be lost as a result of construction 

of the on-property waste disposal facility (Solid Waste Landfill Alternative 3, Short-Term 

Environmental Impacts). 

Wetlands and FloodDlains - No impacts would be expected to wetlands areas. Refer back to South 

Field Alternative 2, Short-Term Environmental Impacts, for information on potential floodplain 

impacts. A Floodplain/Wetlands Assessment is provided as Appendix H. 
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Socioeconomic and Land Use - The present worth capital cost is estimated at $20,769,000 which 

would increase the collective revenue of the CMSA by 3.0 percent over a period of 30 years with the 

majority of increase occurring during he performance (i.e., the first 23 months) of the alternative. 

Cultural Resources - All noncontrolled areas (not previously disturbed) associated with Operable 

Unit 2 South Field alternatives would be surveyed and managed appropriately in accordance with the 

NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

Duration of Remedial Activities 

The excavation and disposal of contaminated soil and debris on-property at the Disposal Cell would 

be completed and remedial action objectives achieved within 23 months. 
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5.5.3.2.6 Imdementabilitv 

Technical Feasibility 

The technical feasibility of excavation and on-site disposal of the con amin2 ed soil and debris from 

the South Field is straightforward and reliable. The excavation, construction of the Disposal Cell, and 

disposal of the waste in the cell can be easily implemented using standard construction equipment and 

techniques. No significant difficulties or uncertainties would be associated with this alternative, and 

no schedule delays would be anticipated due to technical problems. 

The on-site disposal of contaminated soil and debris would be effective at remediating the South Field 

and at meeting the remediation goals; therefore, no future remedial action would be anticipated for 

this alternative. No migration or exposure pathways exist that cannot be monitored adequately to 

determine the effectiveness of the remediation. The leachate collection system and groundwater 

monitoring would be effective in monitoring the performance of the Operable Unit 2 Disposal Cell. 

The removal of contaminated soil and debris and containment in an on-site Operable Unit 2 Disposal 

Cell would mitigate any potential pathway. 

0 Administrative Feasibility 

All excavation, construction, and disposal activities of contaminated soil and debris in this alternative 

. will be conducted entirely on site. Substantive provisions of permits that would otherwise be required 

for these activities are considered ARARs. Compliance with ARARs is required of any selected 

remedial alternative. EPA and OEPA are the key agencies that will determine if 1) the 

proposedhelected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance ARARs. The ROD would be used as an enforceable document to coordinate actions and 

responsibilities between the DOE, EPA, and OEPA. By legal agreement (i.e., consent agreements), 

EPA reviews and approves the FS and ultimately the remedial design. OEPA actively participates in 

the review process. Accordingly, if this alternative adequately addresses identified ARARs, then no 

known administrative barriers would exist to prohibit the remedial action. 

Availability of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell, interceptor trench, and excavation and disposal of the contaminated soil and debris. Laborers 

capable of operating crushing and shredding equipment and material handling equipment would be 0 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$20,769,000 $3,130,400 $23,899,700 

required. Also, personnel specialized in Health and Safety and personnel monitoring would be 

required. These personnel and others required for implementation of this alternative are readily 

available. 

ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$264,300 $242,871 $150,471 $5,924 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No treatment technologies would be required for this alternative. 

5.5.3.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-25 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-25 

ALTERNATIVE 3 - SOUTH FIELD 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on a time period of 23 months for construction and 30 years 

for O&M after remediation. 

Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

u) 

21 

22 
23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

FER\CRU2FS\TEXTsECS.SMpril21, 1994 3:35pm 5-369 



a. 5502 
FEMP-OU02-4 DRAFT 

O&M Cost 

April 29, 1994 

1 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

2 

3 

4 

reviews. 5 

5.5.3.2.8 State Amutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.5.3.2.9 Communitv Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.5.4 

This alternative is developed to meet the PRLs for the future expanded trespasser and off-property 

resident farmer. Since the alternative assumes future land use under federal ownership, contaminated 

soil and debris with COCs above the PRLs for the expanded trespasser and off-property resident 

farmer would be removed from the South Field. 

Alternative 4: Vitrification and On-Site Disuosal 

Based on the increased health risks for the off-property resident farmer and expanded trespasser for 

exposure to the surface soils, the following COCs have been established for the South Field: arsenic, 

beryllium, benzo(a)pyrene, indeno( 1,2,3-cd)pyrene, radium-228, thorium-228, thorium-230, 

uranium-234, uranium-235/236, and uranium-238. COCs for exposure to subsurface soils and 

groundwater include: uranium-234, uranium-235/236, and uranium-238. 

The block flow diagram for this alternative is shown in Figure 5-45. 

5.5.4.1 Description 

For the alternative, soil and debris in the South Field with contaminant concentrations above the PRLs 

for the off-property resident farmer and expanded trespasser would be excavated, treated, and 

disposed at the on-site Disposal Cell. The PRLs shown in Table 5-24 are based on 1 x 10" ILCR or 

an HI of 0.20 for the off-property farmer and expanded trespasser. The contaminated material would 0 .. . . 
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be placed in an above grade Disposal Cell located east of the FEMP south access road near Willey 

Road. The material with uranium-238 concentration above 57 pCi/g would be treated by vitrification 

before being placed in the Disposal Cell. The remaining excavated soil and debris would be disposed 

at the on-site Disposal Cell without vitrification/treatment . Perched groundwater from beneath the 

South Field would also be removed and treated, as well as any water encountered during construction. 

This alternative includes site preparation; removal, treatment, transportation, and disposal of 

contaminated soil and debris; site restoration; and institutional actions. It is anticipated that 

performance of this alternative would take 23 months to complete. 

5.5.4.1.1 Site Prepration 

Site preparation involves preparation of site-specific operations plans, construction surveying, 

establishing exclusion zones , installation of erosion and sediment control facilities, clearing and 

grubbing, and installation of site utilities and construction support facilities. The following paragraphs 

describe each of these activities. Refer to Figure 5-44 for site plan. e 
PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to handle storm water and minimize erosion during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, 

final as-built elevations of the area will be obtained. 
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Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and soil and debris excavation, erosion and sediment control measures 

and runoff control facilities would be installed. Erosion control measures and surface water runoff 

control would include straw bales, silt fences, and a storm water collection system. Surface water 

control would include the construction of on-site perimeter water control dikes and collection points. 

The water would be pumped from the collection points to a sedimentation tank located in the South 

Field that would hold runoff from a 5.3 ha (13 ac) surface area under a 10-year, 24-hour rain event. 

The storm water and perched groundwater would be collected in a sedimentation tank and pumped to 

the AWWT facility for treatment. Water would be conveyed to the AWWT facility by approximately 

366 m (1,200 linear ft) of double-walled HDPE pipe. The double-walled pipeline would consist of 

5 cm (two-in.) diameter carrier pipe and 10 cm (four-in.) diameter container pipe. Runoff fiom areas 

outside the contaminated zone would be diverted to perimeter ditches. 

Clearing and Grubbing 

After completion of the access roads and entrances, the clearing and grubbing of the vegetated areas 

and construction of haul roads and staging areas would begin. Approximately 6 ha (15 ac) would be 

cleared and grubbed. The trees and shrubs in these areas would be collected, chipped, and 

transported to a mulch pile for Operable Unit 2. The mulch pile would be temporary storage until the 

chips could be hauled back to the South Field and spread over the area as compost during the 

revegetation process. Fences or markers would be installed to identify the boundaries of the South 

Field and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include the installation of roadways, site lighting, process water piping, sewer 

lines, power poles, and the extension of site power to the staging area. Approximately 790 m 

(2,600 linear ft) of haul roads would be constructed around the South Field (refer to Appendix E for 

typical road construction). One haul road would be constructed that originates from the staging area 

and proceeds in a southerly direction, then turns west around the south boundary of the South Field 
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and enters the running track area ending at the southern edge of the Inactive Flyash Pile. Another 

haul road would be constructed from the northwest corner of the South Field, proceeding easterly 

along the South Field boundary to the staging area. 

Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, staging areas, and decontamination 

facilities. The staging area would be constructed just east of the South Field and north of the Active 

Flyash Pile and would include the sedimentation tank, facilities for vitrification, facilities for 

decontamination, and storage for construction materials and equipment. The staging area would 

consist of a concrete pad of approximately 2,790 sq m (30,000 sq ft). The storage area would be a 

930 sq m (10,000 sq fi) asphalt pad adjacent to the staging area. The staging pad would be 

constructed of concrete poured over a geotextile fabric and sloped with a collection sump, whereas the 

storage pad would be constructed of asphalt over a geotextile fabric and sloped with a collection 

sump. Water collected from the sump would be pumped to the sedimentation tank. A 49,100 liter 

(13,000 gallon) sedimentation tank would be constructed next to the staging area. A support zone 

would be located next to the staging area for construction trailers and parking (for staging and storage 

area locations, refer to Figure 544). 

The decontamination facilities for personnel and equipment would be located at the northeast egress 

point. There would be monitoring devices to screen personnel and construction equipment to prevent 

contamination from leaving the South field. A trailer or other facility would be required at the access 

points for workers to remove/store/dispose personal protective clothing and equipment. Shower and 

toilet facilities may also be required at these locations. 

5.5.4.1.2 Removal of Contaminated Material 

General Removal 

Removal of the contaminated material from the South Field would be performed in layers to enable 

contaminated soil to be separated from construction debris by visual observation. Approximately 

37,900 cu m (49,600 cu yd) of contaminated soil and debris would be excavated using track 

excavators, front end loaders, and backhoes. Safe excavation slopes following OSHA guidelines 

would be maintained. Shoring would be implemented as necessary during excavation along with 

pumps and tanks needed to remove and store any construction water encountered. Monitoring wells in 

the excavation area would be plugged and abandoned as necessary. 0 
qJ@@43’& 
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As material is removed, it would be field screened for radiological contamination, segregated, and 

transported to the storage area. The field screening would be conducted using a germanium detector 

located in a field trailer adjacent to the South Field. Based on the field screening, contaminated 

material with apparent radiological contamination below the PRLs for dermal contact would be staged 

and sampled for confirmatory analysis. Material confirmed to have radiological contamination below 

the PRLs for dermal contact would be used to construct the interior portions of the berms for the 

on-site Disposal Cell. The remainder of the contaminated material would be segregated based on 

size. Larger material (debris) would be shredded/crushed and deposited in the Disposal Cell. The 

contaminated soil would be screened for removal of soil below 57 pCi/g concentration for 

uranium-238 in the field and at the staging area. Soil above the 57 pCi/g would be hauled to the 

staging area for vitrification. 

Construction water may be encountered during excavation which would be pumped from the 

excavation to a sediment tank for removal of suspended solids before being sent to the AWWT 

facility via pipeline. Water encountered during excavation would be minimized by placing an 

interceptor ditch system in the excavation area. 

When the contaminated soil and debris has been removed, verification sampling would be performed 

to ensure that removal is complete. If results of verification sampling indicate that contamination still 

exists, additional excavation and verification sampling would be performed. After it is determined 

that the contaminated material has been removed, the area would be over excavated to ensure that any 

mixture of clean soil and contaminated soil has also been removed. 

Firing Range Lead Removal 

Lead bullets and fragments from the firing range are embedded in the, embankment of the South Field 

east of the running track as shown in Figure 5 4 .  Approximately 230 cu m (300 cu yd) of soil 

containing lead bullets would be excavated along the embankment. The soils containing the lead 

bullets and fragments would be analyzed by TCLP for lead. Soils that leach lead above five mg/L 

would be placed in DOT approved containers and transported to a RCRA treatment and disposal 

facility. Soils passing the TCLP for lead would be disposed of in the on-site Disposal Cell. 
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' 5.5.4.1.3 Treatment of Contaminated Material 1 

Soils above the 57 pCi/g in the South Field would be treated by a vitrification facility and disposed at 2 

the on-site Disposal Cell. Treatment by vitrification, as discussed in Section 3, would reduce the 

volume of soil and would reduce the mobility of the contamination in the soil. The treatment facility 

would be a mobile vitrification system and would treat approximately 3,830 cu m (5,000 cu yd) of 

contaminated soil. The mobile system would be selected because of the small quantity of soil to be 

vitrified and the ease of set up. 

The mobile facility would be located in a staging area east of the South Field. The following utilities 

would be required: water, sewer, and power. In addition, a 200 kVA power source for the melter 

and a four-in. wastewater line to the AWWT would be required. The mobile facility would be 

self-contained in trailers. The system includes a feed preparation facility, a melter system, an off-gas 

treatment system, process controls, and a laboratory facility. The flow process diagram for the 

mobile vitrification facility is shown in Figure 5-30. 

The preparation facility would be capable of drying, crushing, and blending the soil for acceptance to 

the melter. Drying the soil before it enters the melter would reduce the energy consumption on the 

melter necessary to drive off the water vapor. The crushing would be required to assure the feed 

contains no particles larger than one-half in. Additives like sand are required mainly to provide the 

needed amount of silica to make glass. Other additives would be used to make the glass durable and 

make it flowable. The additives for the soil would be stored, weighed, and blended at the feed 

preparation facility. The main additives would be sand, limestone, soda ash, and boric acid, with as 

much as 20 percent by weight required in the feed. The sand would constitute the largest portion of 

the additives. Treatability studies (or melt studies) would have to be performed to determine the type 

and amount of additives. 

The feed material would be fed into the top of a refractory-lined glass melter encased in a water 

jacketed cooling system. Upon entering the melter, the feed would form a crust on top of the molten 

glass. As more feed is added, the lower layers would become heated and begin to turn into molten 

glass. The melter would operate continuously with the molten glass being drawn from the bottom of 

the melter while feed enters the top. The meiter production rate would be 45 metric tons (50 tons) of 

glass per day. e 
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The molten glass would be poured from the melter into %-gallon drums (or similar size metal 

containers) and allowed to cool. Tests on the glass would be conducted by pulling small samples of 

molten glass periodically from the melter and allowing it to cool, then cutting or breaking the glass to 

make sure the sample is a uniform glass product. Also, periodic drums of glass would be cut into 

cross sections and inspected for the uniformity of the glass. The cooled glass in the drums would 

then be transported and disposed at the on-site Disposal Cell. Incompletely vitrified soil (glass) would 

be recycled to the feed preparation facility and blended with the feed. 

The gases and vapors generated during the melting process would pass through the off-gas system for 

treatment and released to the atmosphere. The off-gas system would be equipped with a wet scrubber 

followed by HEPA filters. The off-gas system would be required to treat nitrites and dilute 

concentrations of chloride and sulfur acids which might be generated by the melted waste. The 

scrubber removal efficiency would be 99.99 percent down to the one micron size. The wet scrubber 

on the off-gas system would generate a wastewater stream that would be sent to the AWWT Facility 

for treatment. The melter and off-gas system would operate at a slight negative pressure to eliminate 

any gases from escaping before it can be treated. Emissions from the off-gas would be monitored in 

accordance with regulatory requirements. 

To successfully vitrify soils, initial melt tests would be performed on soil samples from the South 

Field. The melt tests would be used in the development of glass formations to determine the best 

formation and required additives. Pilot scale tests would then be performed where a small 

vitrification treatment system 75 kilogramdhr (165 lbs/hr) would be operated at FEMP. These tests 

would assist in equipment sizing and operation parameters for the full scale mobile system. The pilot 

scale test would last for approximately three months. Upon successful completion of the pilot scale 

tests, a full scale mobile system could be fabricated and operational within a year. 

5.5.4.1.4 TransDortation of Contaminated Material 

The contaminated soil above the surface pathway PRLs would be transported by dump trucks from 

the South Field to the staging area for vitrification. The dump trucks would be lined and covered to 

prevent the trucks from becoming contaminated and to prevent the spread of contamination. The 

trucks would be screened upon leaving the South Field. Each truck would carry approximately 

15 cu m (20 cu yd) of soil on each trip. 
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Once the contaminated soil has been vitrified and cooled in 55-gallon drums, the drums would be 

loaded on a truck and transported to the new on-site Disposal Cell. The drums would be monitored 

before they would be loaded on the truck at the staging area to ensure there was no contamination on 

the outside of the container. The remaining contaminated soil and debris would be transported by 

dump trucks to a storage area located at the Disposal Cell. 

5.5.4.1.5 DisDosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast corner of the FEMP site east of the 

site access road (for location, refer to Figure 5-8). Both vitrified soil and non-treated contaminated 

soil and debris from the South Field would be disposed in this cell. The Disposal Cell would be 

constructed in accordance with the applicable ARARs and DOE guidelines. The Disposal Cell would 

be designed for minimum 200 years design life with 1,000 years expected effective life. 

Approximately 134,000 cu m (175,000 cu yd) of contaminated soil, lime sludge, flyash, and debris 

would be placed in the Disposal Cell. An additional 62,000 cu m (81,000 cu yd) of soil would be 

used for the Disposal Cell berm construction. The Disposal Cell would accept approximately 37,700 

cu m (49,300 cu yd) of contaminated soil and debris from the South Field. 0 
Construction of the Disposal Cell would include site preparation, decontamination facility for 

personnel and equipment, a liner system, leachate collection and treatment system, disposal of the 

contaminated material, and a capping system. 

Site PreDaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.6.3.1.1, including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

Disposal Cell Liner Svstem 

The liner system would be constructed prior to excavation of the contaminated material from the 

South Field. The construction of the liner system would begin with site preparation. The site 

preparation would include clearing and grubbing of approximately 7.3 ha (18 ac); installation of 

erosion and sediment controls, a runoff control facility, and the security fence; construction of 

decontamination facility and an access road; and subgrade preparation for the liner. 0 
OGQQas 
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The liner would be composed of clay layer and FML, along with a drainage layer and leachate 

collection piping to minimize the potential release of contaminated leachate to the perched 

groundwater and the underlying Great Miami Aquifer. For a typical liner detail, refer to 

Appendix E. 

The liner construction would begin with subgrade preparation. Subgrade for the liner would be 

graded and compacted to at least 95-percent of the standard Proctor density. The liner components, 

from bottom to top, would include a primary liner of 150cm (60-in.) thick compacted clay-bentonite 

mix with a maximum permeability of 1 x lo9 cm/sec, a barrier layer of 60-mil HDPE FML, 

geotextile fabric to protect the FML during placement of the drainage layer, a 30 cm (12-in.) thick 

drainage layer of pea gravel with a minimum permeability of 1 x lo2 cm/sec; 15cm (six-in.) 

diameter perforated HDPE piping in the drainage layer for the leachate collection, geotextile fabric 

over the drainage layer to prevent migration of fines from the overlaying contaminated material into 

the pea gravel, and a 30 cm (12-in.) thick cushion layer of contaminated material without any sharp 

objects. Contaminated material placed in this layer would be pre-screened and would be free of sharp 

objects or other characteristics that could jeopardize the integrity of the non-woven geotextile. No 

heavy equipment would be operated over the liner until the 30 cm (12-in.) cushion layer is placed. 

The approximate area of the liner would be 52,000 sq m (560,000 sq ft). The leachate collection 

system would include approximately 914 m (3,000 linear ft) of 15 cm (six-in.) diameter perforated 

HDPE leachate collection piping in the drainage layer; two HDPE leachate collection sumps outside 

the liner area, 1065 m (3,500 linear ft) of double-walled diameter HDPE leachate discharge pipe from 

the sump to the AWWT facility, and six HDPE clean-out manholes on the leachate discharge pipe to 

the AWWT facility. 

Placement of Contaminated Material 

The contaminated material placement would begin after the completion of the liner system and the cell 

is ready to accept the material from the subunit. After placement of the cushion layer, contaminated 

material would be placed in lifts and compacted. During placement of material and construction of 

the cap, runoff from the cell would be collected and pumped to the sedimentation tank before 

conveying to the AWWT facility for further treatment. 
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The cap would be constructed after the consolidation of the contaminated material in the Disposal 

Cell. The total area of the cap would be approximately 52,670 sq m (567,000 sq ft) and would 

include dike and composite cap. 

The composite cap (for typical section, refer to Appendix E) would be constructed of six distinct 

layers of media to provide final closure of the Disposal Cell. The bottom layer of the cap would be a 

contouring layer to provide foundation for the upper layers. Clean compacted borrow material from 

the on-site source would be used in constructing the contouring layer. This layer would be a 

minimum of 30 cm (12-in.) to a maximum of 60 cm (24-in.) thick and would be rough graded to a 

minimum of four percent slope. An infiltration barrier layer to impede downward moisture 

movement from drainage layer would be placed above the contouring layer. The barrier layer would 

consist of a 60 cm (24-in.) thick compacted clay with maximum permeability of 1 x 

bentonite geocomposite liner on top. A 30 cm (12-in.) thick drainage layer consisting of pea gravel 

would be placed above the barrier layer to intercept infiltrating precipitation. The gradation for pea 

gravel would be selected to provide a minimum permeability of 1 x l o2  cm/sec. A geotextile fabric 

would be placed bottom and top of the drainage layer to prevent migration of granular fines from the 

sand and vegetative layers. A 90 cm (36-in.) thick biotic layer of cobble stone would be placed 

above the drainage layer to serve as an inadvertent intrusion barrier to burrowing animals. A 15 cm 

(six-in.) thick filter layer of sand with a geotextile fabric on bottom and top would be constructed 

above this biotic barrier. The upper layer of the cap would be a vegetative layer comprised of a 

53 cm (21-in.) thick vegetative root support zone of common soil, a 15 cm (six-in.) layer of top soil, 

and grass cover. Fertilizing, seeding, and mulching for the grass cover would be performed in 

accordance with the approved erosion and sediment control plan to minimize surface erosion. The 

cap would be finish graded to a minimum slope of five percent. 

cm/sec and a 

Operation and maintenance activities would be performed on the Disposal Cell for maintaining the 

integrity and effectiveness of the cap system. This would include making repairs to the cap system as 
necessary to correct the effects of settling, dead vegetation, subsidence, erosion, or other events, and 

preventing run-on and run-off from eroding or otherwise damaging the cap system. CERCLA 

five-year reviews would also be conducted on the disposal facility. 
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5.5.4.1.6 . Site Restoration 

The excavated soil and debris would be replaced with existing fill material in the South Field and 

graded to blend with the surrounding topography. For site restoration plan, refer to Figure 5-36. 

The excavated volume of soil and debris from the South Field that was not part of the natural 

surrounding topography would not be replaced with backfill. Approximately 8,410 cu m 

(1 1,000 cu yd) of topsoil would be placed over the graded fill material at 15 cm (six in.) in depth 

covering the 5.3 ha (13 ac). Grass and trees that are native to the area would be planted in the 

topsoil to revegetate the area and prevent erosion. The runoff control system for the finished grade 

areas would be designed for runoff from a 25-year, 24-hour storm event and checked for potential 

impact from a 100-year, 24-hour storm event. 

5.5.4.1.7 Groundwater/Construction Water Treatment 

Perched groundwater treatment to remove uranium from the groundwater would be implemented at 

the South Field upon completion of final grading. The groundwater collection system would consist of 

500 m (1600 ft) of interceptor trench. The trench would have a typical width of one m (three ft) and a 

maximum bottom elevation of 560 MSL, with fine aggregate section intercepting the perched water 

zone. The trench would be constructed with a vertical HDPE liner on the down gradient side of the 

trench. Wet wells would be installed in the trench to remove the perched groundwater and pump the 

groundwater to the sedimentation tank for suspended solids removal and then through a double-walled 

pipe to the AWWT facility for treatment. During remedial design, methods will be evaluated to 

optimize trench maintenance versus size of intercepted area. Average flow from the interceptor 

trench would be on the order of 5 gpm (0.01 mgd). 

During remedial design, a comparison will be performed where the residual concentration of the soil 

remaining in the South Field is weighed against the requirements of the perched groundwater 

extraction system. This comparison will optimize the quantity of contaminated material requiring 

excavation and disposal and the operational life expectancy of the trench. 

Other water collection and treatment is expected during construction, such as after rain events and 

during excavation when perched water is encountered. The water would be collected in ditches, low 

lying areas, and the bottoms of excavated areas and pumped to the sedimentation tank. The water 

would then be pumped to the AWWT facility. 
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5.5.4.1.8 Institutional Actions 

Groundwater Monitoring 

At the on-site Disposal Cell, 20 paris of 1000-series and 2000-series monitoring wells would be 

installed around the unit (refer to Figure 5-8). Each pair of monitoring wells would consist of a 

1000-series well approximately 12 m (40 ft) deep and a 2000-series monitoring well approximately 

25 m (80 ft) deep. Semiannual sampling and analysis would be performed to monitor the long-term 

effectiveness of the Disposal Cell. 

Access restrictions 

Access controls would be implemented after construction activities have been completed at the South 

Field to deter trespassing and unauthorized access. A fence would be installed around the perimeter 

or boundary of the South Field and at the Disposal Cell with posted "No Trespassing" signs. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the South Field Disposal 

Cell site under this alternative to ensure achievement of RAOs. These restrictions would prevent the 

drilling of wells for water consumption and agricultural use as well as restrict future excavation 

activities. 

5.5.4.2 Detailed Analvsis 

5.5.4.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include: inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include: inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). Following removal, the soil and debris with 

contaminant concentrations above the PRLs for the off-property farmer and expanded trespasser 

would be disposed at the on-site Disposal Cell. In addition, the soil with contaminants above the 

surface pathway PRLs would be vitrified before disposal. Therefore, this alternative would eliminate 

the source of contamination, thereby eliminating the potential for exposure through these pathways. 0 
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On-site disposal of the contaminated soil and debris in the above grade Disposal Cell would provide 

additional control of contaminant migration to human and the environment. The Disposal Cell would 

be protective of the groundwater by mitigating the potential for contaminant migration to the Great 

Miami Aquifer. The cell would prevent direct exposure to the contaminants and would be designed 

for a life of 1,000 years with proper maintenance. 

Treatment of the soils through vitrification would reduce contaminant mobility and volume. The 

leaching rate of the contaminants in the treated soil would be reduced, enhancing the protection of the 

underlying Great Miami Aquifer. Treatment of the soil prior to disposal would provide additional 

protection in the event the Disposal Cell begins to degrade, allowing increased infiltration and 

subsequent leachate formation. 

Perched groundwater would be removed from the South Field and treated to reduce the contaminants 

and provide protection to the Great Miami Aquifer. Treatment of the perched groundwater would 

provide additional protection against contaminants from moving off property. The groundwater in the 

Great Miami Aquifer would be remediated by Operable Unit 5 and would be Operable Unit 5’s 

responsibility to implement the necessary deed restrictions associated with the use of groundwater 

from the Great Miami Aquifer. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions, such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions would be employed to provide additional assurance that overall 

protection is maintained since the material with contaminant concentrations above the relevant PRLs 

would be disposed on-site. 

5.5.4.2.2 ComDliance With ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARsRBCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 4 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 
. 6-9 O’OQ L- 
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air, surface water, and groundwater would be met through the removal of contaminated material from 

the South Field. The vitrified and contaminated material would be disposed at an on-site disposal 

facility and any hazardous waste from the Firing Range would be disposed at an approved off-site 

disposal facility. 

The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction and water from the remediation of the contaminated perched 

water would be treated at the AWWT to meet the Ohio Water Quality Standards found in Table B-1 

of Appendix B. 

Action-SDecific ARARs/TBCs 

Alternative 4 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the South 

Field includes low-level radioactive wastehesidual radioactive material, solid waste, and exempted 

waste (construction debris), design and construction of the on-site disposal facility would meet the 

most stringent requirements for the disposal of low-level radioactive wastehesidual radioactive 

material. EPA states in 40 CFR §192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level 

radioactive waste disposal site must meet, including protection of public health and safety, protection 

of the public and the environment from releases of radioactivity, and protection of groundwater 

resources. This disposal facility would also meet the less-stringent OEPA technical requirements for 

the disposal of solid and exempted waste. 

0 

Material from the Firing Range that fails the TCLP test, and is therefore considered hazardous waste, 

must comply with the storage, packaging, and transportation requirements of RCRA, including the 

manifest system. These non-ARAR requirements are listed in Table B-6 of Appendix B. 

Location-SDecific ARARs/TBCs 

Alternative 4 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

South Field would be performed under the relevant and appropriate CAMU regulations (40 CFR 0 
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5264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the CAMU rule addresses situations sufficiently similar to those encountered in the 

remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placementldisposal of wastes. Based on 

preliminary geotechnical investigation and ODAST modeling, the hydrogeologic conditions at the 

location of the on-site Disposal Cell would meet the conditions established by OEPA that would allow 

siting of a solid or exempted waste disposal facility over a sole source aquifer (see Section 2.2.3). 

A small portion of the South Field is located in the 100-year floodplain. Under this alternative, no 

adverse impact to the floodplain area would be expected. 

5.5.4.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated soil and debris located in the South Field contain different COCs for different 

media associated with the route of exposure. After the RAOs are achieved all COCs will be 

remediated to their respective PRLs based on a 1 x 

respective PRLs and background concentrations in Table 5-24. Approximately 37,700 cu m 

(49,300 cu yd) of contaminated soil and debris would be removed from the South Field and disposed 

of on site. Approximately 3,830 cu m (5,000 cu yd) of contaminated soil with concentrations above 

the surface pathway PRLs would be vitrified before disposal. 

ILCR or HI of 0.20. The COCs and their 

Following implementation of this alternative, residual risks would only slightly exceed 1.0 x 10". 

Total residual risk for the expanded trespasser is 4.2 x 10". Risks due to radionuclides are below or 

only slightly greater than 1.0 x 10". Risks due to benzo(a)pyrene slightly above 1.0 x 10". Total 

residual risk to the off property farmer is 1.3 x 

alternatives is less than 1 .O. Background risk for the off-property farmer and expanded trespasser are 

4.9 x lod and 4.1 x lo", respectively. The hazard index for the off-property farmer and the 

expanded trespasser are less than 1 .O for each receptor. 

Total hazard index under both types of 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

080422 
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minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consist of the 

stabilized lime sludge.and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer. The modeling results are provided in Appendix D.3. Also, vitrification of the soil 

significantly reduces the mobility of the COCs and results in a reduction of leachate formation. In 

addition, the five-year CERCLA review process to ensure continued performance of the Disposal Cell 

would be part of this alternative. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. The Disposal Cell would contain the vitrified soil and contaminated 

soil and debris from the South Field with COCs at concentrations above the PRLs. The Disposal Cell 

uses proven construction technologies and materials. Similar Disposal Cells are currently being 

employed for the containment of hazardous waste, low level radioactive waste under both DOE and 

NRC programs, and uranium mill tailings under the DOE UMTRA program. An interceptor trench 

would prevent the contaminants in the perched groundwater from migrating to the Great Miami 

Aquifer and off property. A 5-year CERCLA review of the on-site Disposal Cell and interceptor 

trench would be required to assure that the structural integrity remains intact, that adequate and 

effective protection to both human health and the environment would be maintained, and that the 

remediation goals would be met. No follow up remediation actions would be required under this 

alternative. e 
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Using proper design and construction methods, the on-site Operable Unit 2 Disposal Cell and 

interceptor trench alternative would meet the required performance specifications associated with 

long-term containment and prevention in the migration of the contaminants. Appropriate quality 

assurance and controls procedures during construction would assure proper installation of the trench 

and the cap and liner of the cell. The disposal facility would be operated and maintained in 

accordance with applicable local, state, and federal regulations. 

Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspections and maintenance actions, it is unlikely that the 

Disposal Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine the performance of the cell. 

Long-term operation and maintenance would also be required for the interceptor trench to maintain 

the pumps and clay cover over the trench. Five-year CERCLA reviews would also be performed on 

the trench. If groundwater extraction and treatment of the Great Miami Aquifer is performed at the 

South Field, the operation and maintenance would be performed by Operable Unit 5. Also, the five 

year reviews on the groundwater extraction and treatment system for its effectiveness would be 

performed by Operable Unit 5. Long-term groundwater monitoring would determine the effectiveness 

of the extraction system. 

Long-term management required to maintain the South Field would include performing periodic site 

inspections and groundwater monitoring of the Great Miami Aquifer. The groundwater monitoring 

would be performed semiannually at the on-site Disposal Cell. The Great Miami Aquifer 

groundwater monitoring at the South Field would be performed by Operable Unit 5. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 
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guidance (DOE Order 5480.1 l), these potential exposures would be kept to ALARA levels and within 

regulatory limits. 

Long-Term Environmental ImDacts 

The long-term impacts associated with South Field Alternative 4 would be identical to the long-term 

impacts resulting from South Field Alternative 3. Refer to detailed evaluation in Section 5.5.3.2.3. 

5.5.4.2.4 

Alternative 4 uses vitrification of contaminated soils with COCs at concentrations above the surface 

pathway PRLs. The soil containing the COCs of principal threat would be treated using vitrification. 

The major portion of the principal threat would be from the radioactive contaminants (uranium, 

radium, and thorium) in the soil. Special requirements for vitrification treatment would include 

performing treatability studies on the waste before full scale operation. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

An estimated 3,800 cu m (5,000 cu yd) of soil would be vitrified. The total volume of the soil would 

be reduced; however, the volume of vitrified soil may increase if additives are required. The need 

for additives would be based on treatability studies. The treatment would not destroy the 

contaminants in the soil or reduce their volume. The mobility is expected to be reduced by 

preventing the contaminants from leaching out of the treated soil and would be verified through 

treatability studies. The treatment of soil would not reduce the mass of the COCs. Contaminant 

release from a vitrified product is controlled by diffusion and is governed by the same factors that 

affect release from a chemically stabilized/solidification product. 

a 

The treatment would be irreversible since the contaminants are chemically bonded to form a glass. 

The weathering behavior of volcanic glass (a natural analog to the vitrified product) can provide some 

measure of the long-term stability and durability of the vitrified product. Only very thin weathering 

rinds develop on volcanic glass over a period of several million years. The slowness in the overall 

degradation of a glass grain suggests that the diffusion coefficient or leachability index would remain 

relatively unchanged over time. Data on the long-term stability of vitrified material are not available. 

On the basis of the longevity of volcanic glass and diffusion calculations, the vitrified product would 

be expected to withstand environmental exposure for thousands of years. 
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Y 

Treatment residual of the vitrified process would be produced from the off-gas treatment system. 

Off-gas containing particulates and other pollutants would be captured and treated using conventional 

air pollution control equipment (e.g., scrubbers). Remedial design treatability studies testing the 

off-gas treatment system would be necessary for an adequate design to reduce the amount of fugitive 

emissions. Scrubber residuals would be recycled through the vitrification process until the residual 

waste is contained in the glass matrix. 

The perched groundwater would be removed from the South Field and treated to reduce the principal 

threat of contaminated groundwater. The COCs in the groundwater are uranium-234, 

uranium-235/236, and uranium-238. The groundwater would be treated at the AWWT facility to 

reduce the volume of uranium, using precipitation and ion exchange to concentrate the contaminants. 

The perched groundwater treatment would be reversible. The treatment would not destroy the 

beryllium, uranium-234, uranium-2351236, and uranium-238, but would only concentrate them into a 

wastewater sludge. The treated water would be discharged to the Great Miami River and would 

contain residual quantities of the uranium. The residual quantity of uranium in the water would pose 

no health risk and would be below EPA-approved discharge limits for uranium. The sludge would be 

treated as a contaminated material and would be disposed appropriately by Operable Unit 5. The 

exact method of treatment/disposal would be provided in the Operable Unit 5 FSIPP. The Operable 

Unit 5 FS/PP will be submitted to EPA on November 16, 1994. 

The principal threats at the South Field are within the scope of the remedial action. The treatments 

used for this alternative would reduce the inherent hazards posed by the principal threats to the 

groundwater. 

5.5.4.2.5 Short-Term Effectiveness a 

Short term risks potentially experienced by the trespassing youth, off-property farmer and 

non-remedial worker were well within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for this alternative. 
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Protection of the Community During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Total short-term risk were evaluated for the non-remedial worker, off-property farmer and 

trespassing youth. The associated risk are 4.0 x lo", 5.9 x lo", and 3.2 x 10" for the 

non-remediation worker, off-property farmer and a trespassing youth respectively. These risks were 

principally due to the presence of naturally occurring thorium-228 and uranium-238 present at 

background concentrations in surface soil. Total hazard indices were also much less than for all 

receptors. Excavation, transportation, and disposal would cause increased particulate emissions. 

Particulate emissions would be reduced by misting of the excavation area, haul roads, and staging 

areas during excavation and disposal. 

Vehicular traffic through the site could cause transport of contamination, but would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

During construction, the site would be delineated into specific work zones. Also, contaminant 

migration due to surface water transport would be controlled by utilizing collection trenches, berms, 

and silt fences around the perimeters of the restoration site. In addition, access controls would be 

implemented to ensure contamination is not transported off-site by personnel and vehicles. Risks to 

the public for truck transportation injuries and fatalities are estimated at 2.4 x lo4 and 

1.2 x 10 -', respectively. 

There would be minimal additional risks to the community since the contaminated soil and debris 

would be disposed on site. Gas collection and treatment systems operated during vitrification of the 

soil would also minimize gaseous contaminant releases. In addition, air monitoring equipment would 

be positioned around the perimeter of the excavation area to measure any emissions of airborne 

contaminants from the restoration site. 

Protection of Workers During Remedial Action 

Potential exposure pathways for 'the on-site workers include dermal contact, radiation exposure, and 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of 

exposure associated with these routes. Personnel decontamination facilities would be constructed and 

utilized. Physical hazards associated with excavation and heavy equipment would be clearly 

identified. 
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Total occupational injuries and fatalities associated with implementation of remedial activities were 

also assessed. Truck transportation injuries and fatalities associated with remedial activities are 

estimated at 2.4 x lo4 and 1.2 x respectively. 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 

reasonably achievable. Therefore, short-term risks to the remedial worker are considered acceptable. 

Short-Term Environmental ImDacts 

The short-term environmental impacts resulting from South Field Alternative 4 would be similar to 

the impacts from South Field Alternative 3 with two exceptions. As a result of treating (Le., 

vitrifying) low level waste, approximately 10,678,000 kilowatt-hours of electricity would be required. 

In addition, the present worth capital cost of implementing South Field Alternative 4 is $209,824,700 

which would increase the collective revenue of the CMSA by 26.5 percent. Refer to South Field 

Alternative 3 in Section 5.5.3.2.5 for more information. 

5.5.4.2.6 Implementabilitv 

Technical Feasibilitv 

The technical feasibility of excavation and on-site disposal of the contaminated soil and debris from 

the South Field is straightforward and reliable. The excavation, construction of the Disposal Cell, and 

disposal of the waste in the cell can be easily implemented using standard construction equipment and 

techniques. However, there would be uncertainties with the vitrification of soils. 

Potential operational problems in the melter can occur, including temperature variation, incomplete 

melting, immiscible phase development, and thermocouple or heat sensor failure. Temperature 

variation and improper control could result in the incomplete melting of feed material. Temperature 

fluctuations could also cause phase immiscibility. The use of electricity allows for almost immediate 

control over melt temperatures, and thus would aid in controlling temperatures continuously 

monitored by thermocouples and heat detectors. These thermocouples could be prone to failure at the 

temperatures, necessitating the replacement of redundant thermocouples at critical 
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locations in the' system and routine replacement and repair as part of the maintenance activities. Any 

product from the vitrification system that was incompletely melted or contained immiscible phases 

would be returned to the system until an acceptable product was produced. 

a 

The requirements of additives for vitrification as well as other operation parameters would require 

treatability studies. Pilot testing, detailed design, fabrication, installation, and full scale testing would 

be needed to optimize the treatment process. The reliability of the melter system for waste treatment 

is not well established because the system has not yet been implemented at full scale or continuous 

operation. Unforeseen technical problems in the equipment, operating process, and production of 

glass may occur due to the limited data and experience in the vitrification technology. This may lead 

to schedule delays. 

The on-site disposal of contaminated soil and debris would be effective at remediating the South Field 

and at meeting the remediation goals; therefore, no future remedial action would be anticipated for 

this alternative. No migration or exposure pathways exist that cannot be monitored adequately to 

determine the effectiveness of the remediation. The leachate collection system and groundwater 

monitoring would be effective in monitoring the performance of the Operable Unit 2 Disposal Cell. 

The removal of contaminated soil and debris and containment in the on-site Operable Unit 2 Disposal 

Cell would mitigate any potential pathway. 

Administrative Feasibility 

All excavation, construction, and disposal activities of contaminated soil and debris in this alternative 

will be conducted entirely on site. Substantive provisions of permits that would otherwise be required 

for these activities are considered ARARs. Compliance with ARARs is required of any selected 

remedial alternative. EPA and OEPA are the key agencies that will determine if: 1) the 

proposed/selected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance ARARs. The ROD would be used as an enforceable document to coordinate actions and 

responsibilities between the DOE, USEPA, and OEPA. By legal agreement (Le., consent 

agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then no known administrative barriers would exist to prohibit the remedial action. a 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$209,824,700 $3,130,400 $212,955,500 

i 

ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$264,300 $242,871 $150,471 $5,924 
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Availabilitv of Services and Materials 

The vitrification technology has had limited operation in waste treatment and requires specialized 

skilled labor and equipment. Currently no'vendors operate full service vitrification systems. A few 

are available to provide equipment, but are not available for the operation of the system. The 

operation of a vitrification system would require training provisions for site personnel to operate the 

system. The limited number of vendors and trained personnel would inhibit the implementation of 

vitrification. Also, personnel specialized in Health and Safety and personnel monitoring would be 

required. However, personnel with highly specialized skills would not be required for the 

construction of the Disposal Cell, interceptor trench, and excavation and disposal of the contaminated 

soil and debris. 

4. 

5.5.4.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-26 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-26 

ALTERNATIVE 4 - SOUTH FIELD 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on a time period of 23 months for construction and 30 years 

for O&M after remediation. 

CaDital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 
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O&M Cost 1 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA five-year 
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4 .  

reviews. 5 

6 

5.5.4.2.8 State Acceptance 7 

following the public comment period. 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 8 

9 

10 

5.5.4.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 
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5.5.5 Alternative 5: Solidification and On-Site Disposal 15 

This alternative is developed to meet the PRLs for the future expanded trespasser and off-property 16 

resident farmer. Since the alternative assumes future land use under federal ownership, contaminated 

soil and debris with COCs above the PRLs for the expanded trespasser and off-property resident 

farmer would be removed from the South Field. 

17 

18 

19 

20 

Based on the increased health risks for the off-property resident farmer and expanded trespasser for 

exposure to the surface soils, the following COCs have been established for the South Field: arsenic, 

uranium-234, uranium-235/236, and uranium-238. COCs for exposure to the subsurface soils and 

groundwater include : uranium-234, uranium-235 /23 6, and ur anium-23 8. 

21 

22 

beryllium, benzo(a)p yrene, indeno( 1,2,3 -cd)p yrene, radium-228, thorium-228, thorium-230, 23 

2.4 

25 

26 

The block flow diagram for this alternative is shown in Figure 5-46. 27 

28 

5.5.5.1 DescriDtion 29 

For this alternative, the soil and debris in the South Field with contaminant concentrations above the 

disposed on site at the on-site Disposal Cell. The PRLs shown in Table 5-24 are based on 1 x lod 

ILCR or an HI of 0.20 for the off-property and expanded trespasser. 

30 

PRLs for the off-property resident farmer and expanded trespasser would be excavated, treated, and 31 

32 0 The material with uranium-238 33 
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concentration above 57 pCi/g above the surface pathway PRLs would be treated by solidification 

before being placed in the Disposal Cell. The remaining excavated soil and debris would be disposed 

at the same on-site Disposal Cell without solidification/treatment. Perched groundwater from beneath 

the South Field would also be removed and treated as well as any water encountered during 

construction. This alternative includes site preparation; removal treatment, transportation, and disposal 

of contaminated soil and debris; site restoration; and institution actions. It is anticipated that 

performance of this alternative would take 23 months to complete. 

5.5.5.1.1 Site Preparation 

Site preparation involves preparation of site-specific operations plans, construction surveying, 

establishing exclusion zones, installation of erosion and sediment control facilities, clearing and 

grubbing, and installation of site utilities and construction support facilities. The following paragraphs 

describe each of these activities. Refer to Figure 5-44 for site plan. 

Preparation of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be handle storm water and minimize erosion during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, 

final as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 
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Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and soil and debris excavation, erosion and sediment control measures 

and runoff control facilities would be installed. Erosion control measures and surface water runoff 

control would include straw bales, silt fences, and a storm water collection system. Surface water 

control would include the construction of on-site perimeter water control dikes and collection points. 

The water would be pumped from the collection points to a sedimentation tank located in the South 

Field that would hold runoff from a 6 ha (15 ac) surface area under a 10-year, 24-hour rain event. 

The storm water and perched groundwater would be collected in a sedimentation tank and pumped to 

the AWWT facility for treatment. Water would be conveyed to the AWWT facility by approximately 

366 m (1,200 linear ft) of doubled walled HDPE pipe. The double-walled pipeline would consist of 

5 cm (two-in.) diameter carrier pipe and 10 cm (four-in.) diameter container pipe. Runoff from areas 

outside the contaminated zone would be diverted to perimeter ditches. 

Clearing and Grubbing 

After completion of the access roads and entrances, the clearing and grubbing of the vegetated areas 

and construction of haul roads and staging areas would begin. Approximately 6 ha (15 ac) would be 

cleared and grubbed. The trees and shrubs in these areas would be collected, chipped, and 

transported to a mulch pile for Operable Unit 2. The mulch pile would be temporary storage until the 

chips could be hauled back to the South Field and spread over the area as compost during the 

revegetation process. Fences or markers would be installed to identify the boundaries of the South 

Field and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include the installation of roadways, site lighting, process water piping, sewer 

lines, power poles, and the extension of site power to the staging area. Approximately 790 m 

(2,600 linear ft) of haul roads would be constructed around the South Field (refer to Appendix E for 

typical road construction). One haul road would be constructed that originates from the staging area 

and proceeds in a southerly direction, then turns west around the south boundary of the South Field 

and enters the running track area ending at the southern edge of the Inactive Flyash Pile. Another 

haul road would be constructed from the northwest comer of the South Field, proceeding easterly 

along the South Field boundary to the staging area. 
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Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, staging areas, and decontamination 

facilities. The staging area would be constructed just east of the South Field and north of the Active 

Flyash Pile and would include the sedimentation tank, facilities for crushing and shredding, facilities 

for decontamination, and storage for construction materials and equipment. The staging area would 

consist of a concrete pad of approximately 2,320 sq m (25,000 sq ft). The storage area would be a 

930 sq m (10,000 sq ft) asphalt pad adjacent to the staging area. The staging pad would be 

constructed of concrete poured over a geotextile fabric and sloped with a collection sump, whereas the 

storage pad would be constructed of asphalt over a geotextile fabric and sloped with a collection 

sump. Water collected from the sump would be pumped to the sedimentation tank. A 49,100 liter 

(13,000 gallon) sedimentation tank would be constructed next to the staging area. A support zone 

would be located next to the staging area for construction trailers and parking (for staging and storage 

area locations, refer to Figure 5-44). The solidification facility would be staged adjacent to the on-site 

Disposal Cell. 

The decontamination facilities for personnel would be located at the northeast egress point. There 

would be monitoring devices to screen personnel and construction equipment to prevent contamination 

from leaving the South Field. A tiailer or other facility would be required at the access points for 

workers to remove/store/dispose personal protective clothing and equipment. Shower and toilet 

facilities may also be required at these locations. 

5.5.5.1.2 Removal of Contaminated Material 

General Removal 

Removal of the contaminated material from the South Field would be performed in layers to enable 

contaminated soil to be separated from construction debris by visual observation. Approximately 

37,900 cu m (49,600 cu yd) of contaminated soil and debris would be removed using track 

excavators, front end loaders, and backhoes. Safe excavation slopes following OSHA guidelines 

would be maintained. Shoring would be implemented as necessary during excavation along with 

pumps and tanks needed to remove and store any construction water encountered. Monitoring wells in 

the excavation area would be plugged and abandoned as necessary. 

As material is removed, it would be field screened for radiological contamination, segregated, and 

transported to the storage area. The field screening would be conducted using a germanium detector 0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

M 

31 

32 

33 

FER\CRUZFS\TMTSECS.#ZMpril21,1994 3:3Spm 5-398 



FEMP-OU02-4 DRAFT 
April 29, 1994 

located in a field trailer adjacent to the South Field. Based on the field screening, contaminated 

material with apparent radiological contamination below the PRLs for dermal contact would be staged 

and sampled for confirmatory analysis. Material confirmed 'to have radiological contamination below 

the PRLs for dermal contact would be used to construct the interior portions of the berms for the 

on-site Disposal Cell. The remainder of the contaminated material would be segregated based on 

size. Larger material (debris) would be shredded/crushed and deposited in the Disposal Cell. The 

contaminated soil would be screened for removal of soil below the 57 pCi/g concentrations for 

uranium-238 in the field and at the staging area. Soil above the 57 pCi/g would be hauled to the 

staging area for treatment by solidification. 

Perched groundwater and construction water may be encountered during excavation which would be 

pumped from the excavation to a sediment tank for removal of suspended solids before being sent to 

the AWWT facility via pipeline. The quantity of water encounter during excavation would be 

minimized by placing a dewatering system around the excavation zone. 

When the contaminated soil and debris have been removed, verification sampling would be performed 

to ensure that removal is complete. If results of verification sampling indicate that contamination still 

exists, additional excavation and verification sampling would be performed. After it is determined that 

the contaminated material has been removed, restoration of the site will begin. 

Firing Range Lead Removal 

Lead bullets and fragments from the firing range are embedded in the embankment of the South Field 

east of the running track as shown in Figure 5-44. Approximately 229 cu m (300 cu yd) of soil 

containing lead bullets would be excavated along the embankment. The soils containing the lead 

bullets and fragments would be analyzed by TCLP for lead. Soils that leach lead above 5 mg/L 

would be placed in DOT-approved containers and transported to a RCRA treatment and disposal 

facility. Soils passing the TCLP for lead would be disposed in the on-site Disposal Cell. 

5.5.5.1.3 Treatment of Contaminated Material 

Soils above the 57 pCi/g in the South Field would be treated by solidification using Portland cement 

and disposed on site at the Disposal Cell. Approximately 3,825 cu m (5,000 cu yd) of contaminated 

soil above the surface pathway PRLs would be treated by solidification. The treatment facility would 

be located adjacent to the Disposal Cell. Treatment by solidification, as discussed in Section 3.5.6, 
008436 
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would reduce the mobility of the contamination in the soil. A treatability study would be required to 

refine the mix design for solidification. Based on previous treatability study results, the following 

ratio of 0.52 water to cement and 0.25 pozzolan to waste (i.e., 25 percent cement by dry unit weight) 

would be used at this time. ' 

A standard pug mill type mixer with a preshredder would be used for mixing of the soil. A shredder 

would be used to reduce the maximum particle size of the soil to 0.5 in. This would ensure the 

maximum particle surface area that can come in contact with the cement binder and would also reduce 

wear on the mixing equipment. 

Prior to solidification, a moisture content of the batch stockpile would be taken to determine the need 

for additional water to meet the required water - cement ratio of 0.52. The material for one batch 

would then be loaded into the hopper which would feed the shredder and then be conveyed to a mixer 

where the cement and additional water, if required, would be added. Each batch of solidified soil 

would be eight cu m (10 cu yd). Once the material is thoroughly mixed, samples for unconfined 

compressive strength and TCLP testing would be collected. a 
During mixing, monitoring of off-gas generation caused by mixing of materials containing volatiles 

would be performed and controlled as necessary. Control of the off-gases would be performed 

through the use of carbon canisters. The mixed material would be discharged into dump trucks for 

immediate transportation to the on-site Disposal Cell. 

5.5.5.1.4 TransDortation of Contaminated Material 

The contaminated soil above the surface pathway PRLs would be transported by dump trucks from 

the South Field to the staging area for solidification. The dump trucks would be lined and covered to 

prevent the trucks fiom becoming contaminated and to prevent the spread of contamination. The 

trucks would be screened upon leaving the South Field. Each truck would carry approximately 

15 cu m (20 cu yd) of soil on each trip. 

Once the contaminated soil has been cement stabilized at the staging area it would be immediately 

placed in dump trucks and transported to the on-site Disposal Cell. At the cell, the trucks would 

dump the solidified soil at a storage area where the material would be conveyed to the Disposal Cell. 
. .  . e . .  
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The remaining contaminated soil and debris would be transported by dump trucks to the transfer area 

at the Disposal Cell. The trucks would carry approximately 15 cu m (20 cu yd) a load. 

5.5.5.1.5 DisDosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast comer of the FEMP site east of the 

site access road (for location, refer to Figure 5-8). Both solidified soil and non-treated contaminated 

soil and debris from the South Field would be disposed in this facility. The Disposal Cell would be 

constructed in accordance with the applicable ARARs and DOE guidelines. The Disposal Cell would 

be designed for minimum 200 years design life with 1,000 years expected effective life with proper 

maintenance. Approximately 134,000 cu m (175,000 cu yd) of contaminated soil, lime sludge, flyash, 

and debris would be placed in the Disposal Cell. An additional 62,000 cu m (81,000 cu yd) of soil 

would be used for the Disposal Cell berm construction. The Disposal Cell would accept 

approximately 38,900 cu m (50,800 cu yd) of contaminated soil and debris from the South Field. 

Construction of the cell would include site preparation, decontamination facility for personnel and 

equipment, a liner system, leachate collection and treatment system, disposal of the contaminated 

material, and a capping system. 

Site PreDaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.6.3.1.1, including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

DisDosal Cell Liner Svstem 

The liner system would be constructed prior to excavation of the contaminated material from the 

South Field. The construction of the liner system would begin with site preparation. The site 

preparation would include clearing and grubbing of approximately 7.3 ha (18 ac); installation of 

erosion and sediment controls, a runoff control facility, and the security fence; construction of 

decontamination facility and an access road; and subgrade preparation for the liner. 
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The liner would be composed of a clay layer and FML, along with a drainage layer and leachate 

collection piping to minimize the potential release of contaminated leachate to the perched 
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groundwater and the underlying Great Miami Aquifer. For a typical liner detail, refer to 

Appendix E. 

The liner construction would begin with subgrade preparation. Subgrade for the liner would be 

graded and compacted to at least 95 percent of the standard Proctor density. The liner components, 

from bottom to top, would include a primary liner of 150 cm (60 in) thick composed of compacted 

clay-bentonite mix with a maximum permeability of 1 x 

FML, geotextile fabric to protect the FML during placement of the drainage layer, a 30 cm (12-in.) 

thick drainage layer of pea gravel with a minimum permeability of 1 x cm/sec, 15 cm (six-in.) 

diameter perforated HDPE piping in the drainage layer for the leachate collection, geotextile fabric 

over the drainage layer to prevent migration of fines from the overlaying waste into the pea gravel, 

cm/sec; a barrier layer of 60-mil HDPE 

and a 30 cm (12-in.) thick cushion layer of waste material without any sharp objects. Waste placed in 

this layer would be pre-screened and would be free of sharp objects or other characteristics that could 

jeopardize the integrity of the non-woven geotextile. No heavy equipment would be operated over the 

liner until the 30 cm (12-in.) cushion layer is placed. 

The approximate area of the liner would be 52,000 sq m (560,000 sq ft). The leachate collection 

system would include approximately 916 m (3,000 linear ft) of 15 cm (six-in.) diameter perforated 

HDPE leachate collection piping in the drainage layer, two HDPE leachate collection sumps outside 

the liner area, 1065 m (3,500 linear ft) of double-walled HDPE leachate discharge pipe from the 

sump to the AWWT facility, and six HDPE clean-out manholes on the leachate discharge pipe to the 

AWWT facility. 

Placement of Contaminated Material 

Waste placement would begin after the completion of the liner system and the facility is ready to 

accept contaminated soil and debris from the subunit. After placement of the cushion layer, the 

contaminated soil and debris would be placed in lifts and compacted. During placement of the 

material and until completion of the cap, runoff from the Disposal Cell would be collected and 

pumped to the sedimentation tank before conveying to the AWWT facility for further treatment. 
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CaDDing Svstem 

The cap would be constructed after the consolid; ion of the contaminated soil and debris in the 

Disposal Cell. The total area of the cap would be approximately 52,670 sq m (567,000 sq ft) and 

would include dike and composite cap. 

The composite cap (refer to Appendix E) would be constructed of six distinct layers of media to 

provide final closure of the Disposal Cell. The bottom layer of the cap would be a contouring layer 

to provide foundation for the upper layers. Clean compacted borrow material from the on-site source 

would be used in constructing the contouring layer. This layer would be a minimum of 30 cm 

(12 in.) to a maximum of 60 cm (24 in.) thick and would be rough graded to a minimum of four 

percent slope. An infiltration barrier layer to impede downward moisture movement from drainage 

layer would be placed above the contouring layer. The barrier layer would consist of a 60 cm 

(24-in.) thick compacted clay with maximum permeability of 1 x 

geocomposite layer on top. A 30 cm (12-in.) thick drainage layer consisting of pea gravel would be 

placed above the barrier layer to intercept infiltrating precipitation. The gradation for pea gravel 

would be selected to provide a minimum permeability of 1 x cdsec.  A geotextile fabric would 

be placed bottom and top of the drainage layer to prevent migration of granular fines from the sahd 

and vegetative layers. A 90 cm (36 in.) thick biotic layer of stone would be placed above the drainage 

layer to serve as an inadvertent intrusion barrier to burrowing animals. A 15 cm (six in.) thick filter 

layer of sand with a geotextile fabric on bottom and top would be constructed above this biotic 

barrier. The upper layer of the cap would be a vegetative layer comprised of a 53 cm (21-in.) thick 

vegetative root support zone of common soil, a 15 cm (six in.) layer of top soil, and grass cover. 

cm/sec and a bentonite 

Fertilizing, seeding, and mulching for the grass cover would be performed in accordance with the 

approved Erosion and Sediment Control Plan to minimize surface erosion. The cap would be finish 

graded to a minimum slope of four percent. 

5.5.5.1.6 Site Restoration 

The excavated soil and debris would be replaced with existing fill in the South Field and graded to 

blend with the surrounding topography. For site restoration plan, refer to Figure 542 .  The soil and 

debris excavated from the South Field that was not part of the natural surrounding topography would 

not be replaced with backfill. Approximately 8,400 cu m (1 1,000 cu yd) of topsoil would be placed 

over the graded fill material at 15 cm (six in.) in depth covering the 5.3 ha (13 ac). Grass and trees 

thal e native to the area would be planted in the topsoil to revegetate the area and prevent erosion. G U 0 4 d  
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The runoff control system for the finished grade areas would be designed for runoff from a 25-year, 

24-hour storm event and checked for potential impact from a 100-year, 24-hour storm event. 

5.5.5.1.7 Groundwater/Construction Water Treatment 

Perched groundwater treatment to remove uranium from the groundwater would be implemented at 

the South Field upon completion of final grading. The groundwater collection system would consist 

of 500 m (1600 linear ft) of interceptor trench. The trench would have a typical width of three ft and 

a maximum bottom elevation of 560 MSL with a fine aggregate section intercepting the perched water 

zone. The trench would be constructed with a vertical HDPE liner on the down gradient side of the 

trench. At the bottom of the trench, a 15 cm (six-in.) perforated PVC pipe wrapped in nonwoven 

geotextile would be placed. At the end of the trench, a sump would be provided to collect the 

perched groundwater and pump it to a sedimentation tank for suspended solids removal. The water 

would then be pumped through a double-walled pipe to the AWWT facility for treatment. During 

remedial design, methods will be evaluated to optimize trench maintenance versus size of intercepted 

area. Average flow from the interceptor trench would be on the order of 5 gpm (0.01 mgd). 

During remedial design, a comparison will be performed where the residual concentration of the soil 

remaining in the South Field is weighed against the requirements of the perched groundwater 

extraction system. This comparison will optimize the quantity of contaminated material requiring 

excavation and disposal and the operational life expectancy of the trench. 

Other water collection and treatment is expected during construction, such as after rain events and 

during excavation when perched water is encountered. The water would be collected in ditches, low 

lying areas, and the bottoms of excavated areas and pumped to a sedimentation tank. The water 

would then be pumped to the AWWT facility for treatment. 

5.5.5.1.8 Institutional Actions 

Groundwater Monitoring 

At the Disposal Cell, 20 pairs of 1000-series and 2000-series monitoring wells would be installed 

around the unit (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

well approximately 12 m (40 ft) deep and a 2000-series monitoring well approximately 25 m (80 ft) 

deep. Semiannual sampling and analysis would be performed to monitor the long-term effectiveness 0 of the waste liner and cap system. c 
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Access Restrictions 

Access controls would be implemented after construction activities have been completed at the South 

Field to deter trespassing and unauthorized access. A fence would be installed around the perimeter 

or boundary of the South Field and at the Disposal Cell with posted "No Trespassing" signs. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the South Field Disposal 

Cell site under this alternative to ensure achievement of RAOs. These restrictions would prevent the 

drilling of wells for water consumption and agricultural use as well as restrict future excavation 

activities, 

5.5.5 :2 Detailed Analvsis 

5.5.5.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include: inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include: inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). Following removal, the soil and debris with 

contaminant concentrations above the PRLs for the off-property farmer and expanded trespasser 

would be disposed at the on-site Disposal Cell. In addition, the soil with contaminants above the 

surface pathway PRLs would be solidified before disposal. Therefore, this alternative would eliminate 

the source of contamination, thereby eliminating the potential for exposure through these pathways. 

On-site disposal of the contaminated soil and debris in the above grade Disposal Cell would provide 

additional control of contaminant migration to human and the environment. The Disposal Cell would 

be protective of the groundwater by mitigating the potential for contaminant migration to the Great 

Miami .Aquifer. The cell would prevent direct exposure to the contaminants and would be design for a 

life of a 1,000 years with proper maintenance. 
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Treatment of the soils through solidification would reduce contaminant mobility. The leaching rate of 

the contaminants in the treated soil would be reduced, enhancing the protection of the underlying 

Great Miami Aquifer. Treatment of the soil prior to disposal would provide additional protection in 

the event the Disposal Cell begins to degrade, allowing increased infiltration and subsequent leachate 

formation. 

Perched groundwater would be removed from the South Field and treated to reduce the contaminants 

and provide protection to the Great Miami Aquifer. Treatment of the perched groundwater would 

provide additional protection against contaminants from moving off property. The groundwater in the 

Great Miami Aquifer would be remediated by Operable Unit 5 and would be Operable Unit 5's 

responsibility to implement the necessary deed restrictions associated with the use of groundwater 

from the Great Miami Aquifer. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions, such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions, would be employed to provide additional assurance that overall 

protection is maintained, since all the material with contaminant concentrations above the relevant 

PRLs would be disposed on-site. 

5.5.5.2.2 ComDliance With ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARsR'BCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 5 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of all contaminated material 

from the South Field. The solidified and contaminated material would be disposed at an on-site 

disposal facility and any hazardous waste from the Firing Range would be disposed at an approved 

off-site disposal facility. 
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The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction and water from the remediation of the contaminated perched 

water would be treated at the AWWT to meet the Ohio Water Quality Standards found in Table B-1 

of Appendix B. 

Action-Specific ARARs/TBCs 

Alternative 5 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the South 

Field includes low-level radioactive wastehesidual radioactive material, solid waste, and exempted 

waste (construction debris), design and construction of the on-site disposal facility would meet the 

most stringent requirements for the disposal of low-level radioactive wastehesidual radioactive 

material. EPA states in 40 CFR §192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level 

radioactive waste disposal site must meet including protection of public health and safety, protection 

of the public and the environment from releases of radioactivity, and protection of groundwater 

resources. This disposal facility would also meet the less-stringent OEPA technical requirements for 

the disposal of solid and exempted waste. 

Material from the Firing Range that fails the TCLP test, and is therefore considered hazardous waste, 

must comply with the storage, packaging, and transportation requirements of RCRA, including the 

manifest system. These non-ARAR requirements are listed in Table B-6 of Appendix B. 

Location-SDecific ARARs/TBCs 

Alternative 5 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

South Field would be performed under the relevant and appropriate CAMU regulations (40 CFR 

8264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the CAMU rule addresses situations sufficiently similar to those encountered in the 

remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

co-edia would not be considered as new placement/disposal of wastes. Based on 
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preliminary geotechnical investigation and ODAST modeling, the hydrogeologic conditions at the 

location of the on-site disposal facility would meet the conditions established by OEPA that would 

allow siting of a solid or exempted waste disposal facility over a sole-source aquifer. 

A small portion of the South Field is located in the 100-year floodplain. Under this alternative, no 

adverse impact to the floodplain area would be expected. 

5.5.5.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated soil and debris located in the South Field contain different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all the COCs will be 

remediated to their respective PRLs based on a 1 x lod ILCR or HI of 0.20. The COCs and their 

respective PRLs and background concentrations in Table 5-24. Approximately 37,700 cu m 

(49,300 cu yd) of contaminated soil and debris would be removed from the South Field and disposed 

of on site. Approximately 3,825 cu m (5,000 cu yd) of contaminated soil with concentrations above 

the surface pathway PRLs would be solidified before disposal. 0 
Following implementation of this alternatives, residual risks would only slightly exceed 1 .O x 

Total residual risk for the expanded trespasser is 4.2 x 

only slightly greater than 1.0 x 

residual risk to the off property farmer is 1.3 x 10". Total hazard index under both types of 

alternatives is less than 1 .O. Background risk for the off-property farmer and expanded trespasser are 

4.9 x lo4 and 5.1 x lo6,  respectively. The hazard index for the off-property farmer and the 

expanded trespasser are less than 1 .O for each receptor. 

Risks due to radionuclides are below or 

Risks due to benzo(a)pyrene slightly above 1.0 x Total 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consistiof ,the. 0 
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stabilized lime sludge and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer. The modeling results are provided in Appendix D.3. Also solidification of the soil 

significantly reduces the mobility of the COCs and reduction in leachate formation. In addition, the 

five-year CERCLA review process to ensure continued performance of the Disposal Cell would be 

part of this alternative. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. The Disposal Cell would contain solidified soil and contaminated soil 

and debris from the South Field with COCs at concentrations above the PRLs. The Disposal Cell 

uses proven construction technologies and materials. Similar Disposal Cells are currently being 

employed for the containment of hazardous waste, low level radioactive waste under both DOE and 

NRC programs, and uranium mill tailings under the DOE UMTRA program. An interceptor trench 

would control the contaminants in the perched groundwater from migrating to the Great Miami 

Aquifer and off property. A 5-year CERCLA review of the on-site Disposal Cell and interceptor 

trench would be required to assure that the structural integrity remains intact, that adequate and 

effective protection to both human health and the environment would be maintained, and that the 

remediation goals would be met. No follow up remediation actions would be required under this 

alternative. 

Using proper design and construction methods, the on-site Operable Unit 2 Disposal Cell and 

interceptor trench alternative would meet the required performance specifications associated with 

long-term containment and prevention in the migration of the contaminants. Appropriate quality 

assurance and controls procedures during construction would assure proper installation of the trench 

and the cap and liner of the cell. In addition, if the liner system fails and a potential pathway for 
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contaminant migration into the groundwater occurs, the capping system would minimize the 

infiltration of surface water and would therefore be protective of the groundwater. Construction of 

the disposal facility would be above the perched water table and therefore infiltration of groundwater 

through the disposed wastes would not occur. Fate and transport modeling, as discussed in the 

previous section, has been done and leaching of the contaminants result in a risk to off-site receptors 

local, state, and federal regulations. 
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of less the 10". The disposal facility would be operated and maintained in accordance with applicable 6 

7 

Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspections and maintenance actions, it is unlikely that the 

Disposal Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine the performance of the cell. 

Long-term operation and maintenance would also be required for the interceptor trench to maintain 

the pumps and clay cover over the trench. Five-year CERCLA reviews would also be performed on 

the trench. If groundwater extraction and treatment of the Great Miami Aquifer is performed at the 

South Field, the operation and maintenance would be performed by Operable Unit 5. Also, the 

five-year reviews on the groundwater extraction and treatment system for its effectiveness would be 

performed by Operable Unit 5. Long-term groundwater monitoring would determine the effectiveness 

of the extraction system. 

Long-term management required to maintain the South Field would include performing periodic site 

inspections and groundwater monitoring of the Great Miami Aquifer. The groundwater monitoring 

would be performed semiannually at the on-site Disposal Cell. The Great Miami Aquifer 

groundwater monitoring at the South Field would be performed by Operable Unit 5 .  

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 
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guidance (DOE Order 5480.1 l), these potential exposures would be kept to ALARA levels and within 

regulatory limits. 

Long-Term Environmental ImDacts 

The long-term impacts of South Field Alternative 5 (Solidification) would be identical to South Field 

Alternative 3. Refer to South Field Alternative 3, Section 5.5.3.2.3 for a detailed analysis of 

on-property disposal of wastes. 

5.5.5.2.4 

Alternative 5 uses solidification on contaminated soils with COCs at concentrations above the surface 

pathway PRLs. The soil containing the COCs of principal threat would be treated using solidification. 

The major portion of the principal threat would be from the radioactive contaminants (uranium, 

radium, and thorium) in the soil. Special requirements for solidification treatment would include 

performing treatability studies on the waste before full scale operation. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

An estimated 3,825 cu m (5,000 cu yd) of soil would be solidified. Cement stabilization reduces the 

mobility of the contaminants by binding them in a cement mixture. The treatment would be 

irreversible since the contaminants are chemically bonded. As a result of the additives used in the 

process, the volume increases. The additives required would be based on treatability studies. The 

treatment would not destroy the contaminants in the soil or reduce their volume. The mobility is 

expected to be reduced by preventing the contaminants from leaching out of the treated soil and would 

be verified through treatability studies. The treatment of soil would not reduce the mass of the 

COCs. 

The perched groundwater would be removed from the South Field and treated to reduce the principal 

threat of contaminated groundwater. The COCs in the groundwater are uranium-234, 

uranium-235/236, and uranium-238. The groundwater would be treated at the AWWT facility to 

reduce the volume of uranium using precipitation and ion exchange to concentrate the contaminants. 

The perched groundwater treatment would be reversible. The treatment would not destroy the 

beryllium, uranium-234, uranium-2351236, and uranium-238 but would only concentrate them into a 

wastewater sludge. The treated water would be discharged to the Great Miami River and would 

contain residual quantities of the uranium. The residual quantity of uranium in the water would pose 
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no health risk and would be below EPA-approved discharge limits for uranium. The sludge would be 

treated as a contaminated material and would be disposed appropriately by Operable Unit 5. The 

exact method of treatment/disposal would be provided in the Operable Unit 5 FS/PP. The Operable 

Unit 5 FS/PP will be submitted to EPA on November 16, 1994. 

The principal threats at the South Field are within the scope of the remedial action. The treatments 

used for this alternative would reduce the inherent hazards posed by the principal threats in the 

groundwater. 

5.5.5.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer and 

non-remedial worker were well within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for this alternative. 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Total short-term risk were evaluated for the non-remedial worker, off-property farmer and 

trespassing youth. The associated risk are 4.0 x lo", 5.9 x lo", and 3.2 x 10" for the 

non-remediation worker, off-property farmer and a trespassing youth respectively. These risks were 

principally due to the presence of naturally occurring thorium-228 and uranium-238 present at 

background concentrations in surface soil. Total hazard indices were also much less than 1 .O for all 

receptors. Excavation, transportation, and disposal would cause increased particulate emissions. 

Particulate emissions would be reduced by misting of the excavation area, haul roads, and staging 

areas during excavation and disposal. 

Vehicular traffk through the site could cause transport of contamination, but would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

Risks to the public for truck transportation injuries and fatalities are estimated at 8.2 x lo4 and 

8.9 x 

Also, contaminant migration due to surface water transport would be controlled by utilizing collection 

trenches, berms, and silt fences around the perimeters of the restoration site. In addition, access 

respectively. During construction, the site would be delineated into specific work zones. 
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controls would be implemented to ensure contamination is not transported off-site by personnel and 

vehicles. 

There would be minimal additional risks to the community since the contaminated soil and debris 

would be disposed on site. In addition, air monitoring equipment would be positioned around the 

perimeter of the excavation area to measure any emissions of airborne contaminants from the 

restoration site. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of. personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of 

exposure associated with these routes. Personnel decontamination facilities would be constructed and 

utilized. Physical hazards associated with excavation and heavy equipment would be clearly 

identified. 

Total occupational injuries and fatalities associated with implementation of remedial activities were 

also assessed. Truck transportation injuries and fatalities associated with remedial activities are 

estimated at 2.5 x lo4 and 1.3 x 
estimated at 2.0 and 3.0 x lo", respectively. 

respectively. Construction work injuries and fatalities are 

All remedial activities would be conducted in accordance with a Health and Safety Pian developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 

reasonably achievable. Therefore, short-term risks to the remedial worker are considered acceptable. 

Short-Term Environmental ImDacts 

The short-term impacts associated with South Field Alternative 3 would be the same for South Field 

Alternative 5 with two exceptions. Solidification of waste would occur in South Field Alterative 5. 

The implementation of South Field Alternative 5 is estimated at a present worth capital cost of 

$21,356,000. This would increase the collective revenue of the CMSA by 3.0 percent over a period 
cco4:o 
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of 30 years with the majority of increase occurring during the performance of the alternative (i.e., 23 

months). Refer to South Field Alternative 4 for a detailed analysis of potential short-term impacts. 

1 

2 

3 

Duration of Remedial Activities 4 

The excavation and disposal of contaminated soil and debris on-property at the Disposal Cell would 5 

be completed and remedial action objectives achieved within 23 months. 6 

I 

5.5 5 2 . 6  ImDlementabilitv 8 

Technical Feasibility 9 

The technical feasibility of excavation and on-site disposal of the contaminated soil and debris from 

the South Field is straightforward and reliable. The excavation, construction of the Disposal Cell, and 

disposal of the waste in the cell can be easily implemented using standard construction equipment and 

10 

11 

12 

techniques. The solidification treatment process can be easily implemented using standard equipment 

and mixing techniques. 

alternative, and no schedule delays would be anticipated due to technical problems. 

13 

No significant difficulties or uncertainties would be associated with this 14 

15 

16 0 The on-site disposal of contaminated soil and debris would be effective at remediating the South Field 

and at meeting the remediation goals; therefore, no future remedial action would be anticipated for 

this alternative. 

17 

18 

No migration or exposure pathways exist that cannot be monitored adequately to 19 

determine the effectiveness of the remediation. The leachate collection system and groundwater 

monitoring would be effective in monitoring the performance of the Operable Unit 2 Disposal Cell. 

The removal of contaminated soil and debris and containment in the on-site Operable Unit 2 Disposal 

Cell would mitigate any potential pathway. 

m 

21 

22 

23 

Administrative Feasibilitv 

All excavation, construction, and disposal activities of contaminated soil and debris in this alternative 

will be conducted entirely on site. Substantive provisions of permits that would otherwise be required 

for these activities are considered ARARs. Compliance with ARARs is required of any selected 

remedial alternative. EPA and OEPA are the key agencies that will determine if 1) the 

proposed/selected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance ARARs. The ROD would be used as an enforceable document to coordinate actions and 

responsibilities between the DOE, USEPA, and OEPA. By legal agreement (Le., consent 0 
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agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then no known administrative barriers would exist to prohibit the remedial action. 

No off-site treatment or storage capacity would be required to implement this alternative since 

treatment and disposal is on-site. Storage capacity would not be required to implement this alternative 

since the Operable Unit 2 Disposal Cell would be constructed before the contaminated soil and debris 

is excavated from the South Field. The on-site Disposal Cell would be properly sized to accept 

38,900 cu m (50,800 cu yd) of material from the South Field. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell, interceptor trench, and excavation and disposal of the contaminated soil and debris. Some skilled 

laborers would be required to be capable of operating standard pug mills, driers, feed systems, and 

mixers. Also, personnel specialized in Health and Safety and personnel monitoring would be 

required. 
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Technologies required to implement this alternative are readily available and utilize standard 

equipment. The treatment processes have been sufficiently demonstrated for this application, although 

treatability studies to determine specific process parameters and efficiencies would be required. In 

general, standard construction practices would be used to implement this alternative and a sufficient 

number of contractors possessing the required skills and experience are available to implement this 

alternative. Therefore, competitive bidding is possible. 

5.5.5.2.7 Q& 

The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-27 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 
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CAPITAL O&M 

$21,356,300 $3,130,400 

TABLE 5-27 

ALTERNATIVE 5 - SOUTH FIELD 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

NET 

$24,487,200 

1 

2 

ANNUAL O&M 

Year 1 1 Y;-? 1 y; I 5-year 
Review 

$264,300 $242,871 $150,471 $5,924 

Present worth cost is calculated based on the time period of 23 months for construction and 30 years 

for O&M after remediation activities. 

5.5.5.2.7 Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to'determine costs 

is provided in Appendix F. 
0 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA five-year 

reviews. 

5.5.5.2.8 State AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.5.5.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 0 
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5.5.6 

This alternative is developed to meet the PRLs for the future expanded trespasser and off-property 

resident farmer. Since this alternative assumes future land use under federal ownership, contaminated 

soil and debris with COCs above the PRLS associated with the off-property resident farmer and 

expanded trespasser would be removed from the South Field. 

Alternative 6: Soil Washing and On-Site Disposal 

Based on the increased health risks for the off-property resident farmer and expanded trespasser for 

exposure to the surface soils, the following COCs have been established for the South Field: arsenic, 

beryllium, benzo(a)p yrene, indeno( 172,3-cd)pyrene, radium-228, thorium-228, thorium-230, 

uranium-234, uranium-235/236, and uranium-238. COCs for exposure to the subsurface soils and 

groundwater include: uranium-234, uranium-235/236, and uranium-238. 

The block flow diagram for this alternative is shown in Figure 547 .  

5.5.6.1 Description 

For this alternative, the soil and debris in the South Field with contaminant concentrations above the 

PRLs for the off-property resident farmer and expanded trespasser would be excavated and 

transported to the soil washing facility for treatment and further disposal. The material with 

uranium-238 concentration above 57 pCi/g would be excavated and disposed at the on-site Disposal 

Cell without soil washing or treatment. The PRLs shown in Table 5-24 are based on 1 x ILCR 

or an HI of 0.20 for the off-property farmer and expanded trespasser. Perched groundwater from 

beneath the South Field would also be removed and treated as well as any water encountered during 

construction. 

This alternative includes site preparation; removal, treatment, transportation, and disposal of 

contaminated soil and debris; site restoration; and iktitutional actions. It is anticipated that the 

performance of this alternative would take 23 months to complete. 

5.5.6.1.1 Site PreDaraiion 

Site preparation involves preparation of site-specific operations plans, construction surveying, 

establishing exclusion zones, installation of erosion and sediment control facilities, clearing and 

grubbing, and installation of site utilities and construction support facilities. The following paragraphs 

0 0 0 4 + b e  each of these activities. Refer to Figure 5-44 for site plan. 
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PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identlfy health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to handle storm water and minimize erosion during construction. 

Construction Survevinq 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, 

final as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and soil and debris excavation, erosion and sediment control measures 

and runoff control facilities would be installed. Erosion control measures and surface water runoff 

control would include straw bales, silt fences, and a storm water collection system. Surface water 

control would include the construction of on-site perimeter water control dikes and collection points. 

The water would be pumped from the collection points to a sedimentation tank located in the South 

Field that would hold runoff from a 6 ha (15 ac) surface area under a 10-year, 24-hour rain event. 

The storm water and perched groundwater would be collected in a sedimentation tank and pumped to 

the AWWT facility for treatment. Water would be conveyed to  the AWWT facility by approximately 

366 m (1,200 linear ft) of doubled walled HDPE pipe. The double-walled pipeline would consist of 

5 cm (two-in.) diameter carrier pipe and 10 cm (four-in.) diameter container pipe. Runoff from areas 

outside the contaminated zone would be diverted to perimeter ditches. 

&L"3356; 
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Clearing and Grubbing 

After completion of the access roads and entrances, the clearing and grubbing of the vegetated areas 

and construction of haul roads and staging areas would begin. Approximately 6 ha (15 ac) would be 

cleared and grubbed. The trees and shrubs in these areas would be collected, chipped, and 

transported to a mulch pile for Operable Unit 2. The mulch pile would be temporary storage until the 

chips could be hauled back to the South Field and spread over the area as compost during the 

revegetation process. Fences or markers would be installed to identify the boundaries of the South 

Field and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include the installation of roadways, site lighting, process water piping, sewer 

lines, power poles, and the extension of site power to the staging area. Approximately 790 m 

(2,600 linear ft) of haul roads would be constructed around the South Field (refer to Appendix E for 

typical road construction). One haul road would be constructed that originates from the staging area 

and proceeds in a southerly direction, then turns west around the south boundary of the South Field 

and enters the running track area ending at the southern edge of the Inactive Flyash Pile. Another 

haul road would be constructed from the northwest corner of the South Field, proceeding easterly 

along the South Field boundary to the staging area. 
0 

Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, staging areas, and decontamination 

facilities. The staging area would be constructed just east of the South Field and north of the Active 

Flyash Pile and would include the sedimentation tank, facilities for crushing and shredding, facilities 

for decontamination, and storage for construction materials and equipment. The staging area would 

consist of a concrete pad of approximately 2,320 sq m (25,000 sq ft). The storage area would be a 

930 sq m (10,000 sq ft) asphalt pad adjacent to the staging area. The staging pad would be 

constructed of concrete poured over a geotextile fabric and sloped with a collection sump, whereas the 

storage pad would be constructed of asphalt over a geotextile fabric and sloped with a collection 

sump. Water collected from the sump would be pumped to the sedimentation tank. A 49,100 liter 

(13,000 gallon) sedimentation tank would be constructed next to the staging area. A support zone 

would be located next to the staging area for construction trailers and parking (for staging and storage 

area locations, refer to Figure 5-44). 8 
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ae.'deiontami$ition facilities for personnel would be located at the northeast egress point. There 

would be monitoring devices to screen personnel and construction equipment to prevent contamination 

from leaving the South field. A trailer or other facility would be required at the access points for 

workers to remove/store/dispose personal protective clothing and equipment. Shower and toilet 

facilities may also be required at these locations. 

5.5.6.1.2 Removal of Contaminated Material 

General Removal 

Removal of the contaminated material from the South Field would be performed in layers to enable 

contaminated soil to be separated from construction debris by visual observation. Approximately 

37,900 cu m (49,600 cu yd) of contaminated soil and debris would be excavated using track 

excavators, front end loaders, and backhoes. Safe excavation slopes following OSHA guidelines 

would be maintained. Shoring would be implemented as necessary during excavation along with 

pumps and tanks needed to remove and store any construction water encountered. Monitoring wells in 

the excavation area would be plugged and abandoned as necessary. 

As material is removed, it would be field screened for radiological contamination, segregated, and 

transported to the storage area. The field screening would be conducted using a germanium detector 

located in a field trailer adjacent to the South Field. Based on the field screening, contaminated 

material with apparent radiological contamination below the PRLs for dermal contact would be staged 

and sampled for confirmatory analysis. Material confirmed to have radiological contamination below 

the PRLs for dermal contact would be used to construct the interior portions of the berms for the 

on-site Disposal Cell. The remainder of the contaminated material would be segregated based on 

size. Larger material (debris) would be shreddedlcrushed and deposited in the Disposal Cell. The 

contaminated soil would be screened for removal of soil below the 57 pCi/g for uranium-238 in the 

field and at the staging area. Soil above the 57 pCi/g would be hauled to the staging area for soil 

washing. 

Construction water may be encountered during excavation which would be pumped from the 

excavation to a sediment tank for removal of suspended solids before being sent to the AWWT 

facility via pipeline. Water encounter during excavation would be minimized by placing an 

interceptor ditch system in the excavation area. 
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When the contaminated soil and debris has been removed, verification sampling would be performed 

to ensure that removal is complete. If results of verification sampling indicate that contamination still 

exists, additional excavation and verification sampling would be performed. After it is determined 

that the contaminated material has been removed, site restoration would begin. 

Firing RanPe Lead Removal 

Lead bullets and fragments from the firing range are embedded in the embankment of the South Field 

east of the running track, as shown in Figure 5-44. Approximately 230 cu m (300 cu yd) of soil 

containing lead bullets would be excavated along the embankment. The soils containing the lead 

bullets and fragments would be analyzed by TCLP for lead. Soils that leach lead above 5 mg/L 

would be placed in DOT-approved containers and transported to a RCRA treatment and disposal 

facility. Soils passing TCLP for lead would be disposed in the on-site Disposal Cell. 

5.5.6.1.3 Treatment of Contaminated Material 

The excavated soil with uranium-238 above 57 pCi/g would be sent to the staging area of the soil 

washing facility. Approximately 3,825 cu m (5,000 cu yd) of contaminated soil above the surface 

pathway PRLs would be soil washed. Soil washing is performed by passing excavated soil through 

units which separate the material by particle size. A process flow diagram is provided in 

Figure 5-34. As shown, the soil is first conveyed to a dry grizzly where separation into plus and 

minus 15 cm (six-in.) particle size is made. Particles which are greater than 15 cm (six in.) are 

delivered via conveyor belt to a coarse solids washer. In this unit groundwater from the site is used 

to provide a high pressure wash which removes fine soil particles from the larger material. The 

washed coarse material is returned to the site. The fine particles washed from the larger coarse solids 

material plus solids less than 0.5 cm (3/16 in.), which have been sent to the coarse solids washer 

from other sections of the washing process, are combined and are sent to a clarifier where the solids 

are settled out. The supernatant from the clarifier is recirculated back to the coarse solids washer and 

the settled solids are sent back to the washing process in slurry form. This slurry reenters the process 

at the screen separator. 

The undersized particles (less than 15 cm (six in.) in diameter) from the grizzly are conveyed in 

slurry form to a drum washer where high pressure sodium carbonate extractant is used to effect a 

particle size separation. Soil particles with a diameter greater than 1.5 cm (1/2 in.) are sent to the 

coarse solids washing system while the undersized solids are combined with the fines from the coarse 0 
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washer. The combined solids (slurry) are sent to the separation screen where they are passed over a 

screen which makes a 0.5 cm (3/16 in.) diameter separation. The oversized material is sent to the 

coarse washer system whereas the slurry (about 10% solids) containing undersized solids are treated 

with a polymer and pumped to clarifiers where the solids are allowed to settle out. The sludge would 

be dried and disposed at NTS. 

The supernatant from the clarifiers is pumped to a holding tank where it is recycled back into the 

system. The underflow from the clarifiers is a 30 percent solid slurry. This slurry is pumped to an 

attrition scrubber which operates in series with a reactor. The purpose of the attrition scrubber and 

the reactor is to enhance the contact between the soil solids and the sodium carbonate extractant 

solution. Sodium carbonate would be added to the attrition scrubber to maintain a predetermined 

concentration. A temperature of 40°C would be maintained in the attrition scrubber/reactor units. 

Detention time in the attrition scrubber reactor is one hour. 

Discharge from the attrition scrubber is to the dewatedwashing units. Here the extractant containing 

uranium is removed from the soil and the soil is washed with water. A filter press is likely to be 

used for the dewatedwashing. Extracted groundwater would be used for the makeup of new sodium 

carbonate extractant solution. A portion of the extractant dewatered from the soil would be recycled 

back to the soil washing system while a second portion would be treated for uranium removal. The 

treatment may be at the AWWT facility or a new deionization unit installed as part of the soil 

washing system, as shown in Figure 5-34. Effluent from an ion exchange unit would probably be 

recycled to the soil washing process. An alternative to recycling the effluent would be to discharge to 

the AWWT facility. Depending on the effectiveness of the process and the set PRLs, the 

decontaminated soil would be returned to the site or would undergo further treatment. If the soil is 

returned to the site it would be covered with a three ft soil cap. At this time no costing information 

is available. 

5.5.6.1.4 TransDortation of Contaminated Material 

The contaminated soil above surface pathway PRLs would be transported by dump trucks from the 

South Field to the soil washing staging area. The dump trucks would be lined and covered to prevent 

the trucks from becoming contaminated and to prevent the spread of contamination. The trucks 

would be screened for radioactivity upon leaving the South Field. Each truck would carry 

approximately 15 cu m (20 cu yd) of soil on each trip. 
(-J(-jol:c 0 
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The remaining contaminated soil and debris would be transported by dump trucks to the transfer area 

at the Disposal Cell. The trucks would carry approximately 15 cu cm (20 cu yd) a load. 

5.5.6.1.5 DisDosal of Contaminated Material 

An on-site Disposal Cell would be constructed in the southeast corner of the FEMP site east of the 

site access road (for location, refer to Figure 5-8). The contaminated soil and debris from the South 

Field that was not washed would be disposed in this facility. The Disposal Cell would be constructed 

in accordance with the applicable A M &  and DOE guidelines. The Disposal Cell would be designed 

for minimum 200 years design life with 1,000 years expected effective life. Approximately 134,000 

cu m (175,000 cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed in the 

Disposal Cell. An additional 62,000 cu m (81,000 cu yd) of soil would be used for the Disposal Cell 

berm construction. The Disposal Cell would accept approximately 33,900 cu m (44,300 cu yd) of 

contaminated soil and debris from the South Field. 

Construction of the cell would include site preparation, decontamination facility for personnel and 

equipment, a liner system, leachate collection and treatment system, disposal of the contaminated 

material, and a capping system. 

Site Preparation 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.6.3.1.1, including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

DisDosd Cell Liner Svstem 

The liner system would be constructed prior to excavation of the contaminated material from the 

South Field. The construction of the liner system would begin with site preparation. The site 

preparation would include clearing and grubbing of approximately 7.3 ha (18 ac); installation of 

erosion and sediment controls, a runoff control facility, and the security fence; construction of 

decontamination facility and an access road; and subgrade preparation for the liner. 

~. The liner would be composed of a clay layer and FML, along with a drainage layer and leachate 

collection piping, to minimize the potential release of contaminated leachate to the perched 0 
, %  ~ 

r -  

5424 (bo04G.p 
F E R \ C R U Z F S \ ~ E C 5 . # Z ~ r i I Z l ,  1994 3:35pm 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

u) 

21 

22 

23 

.u 

25 

26 

27 

28 

29 

30 

31 

32 

33 



FEMP-OU02-4 DRAFT 
April29, 1994 

groundwater and the underlying Great Miami Aquifer. For a typical liner detail, refer to 
. .  + .. . Appendix E. 

“1’ ’ < x 
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The liner construction would begin with subgrade preparation. Subgrade for the liner would be 

graded and compacted to at least 95 percent of the standard Proctor density. The liner components, 

from bottom to top, would include a primary liner of 150 cm (60 in.) thick composed of compacted 

clay-bentonite mix with a maximum permeability of 1 x lo7 cm/sec; a barrier layer of 60-mil HDPE 

FML, geotextile fabric to protect the FML during placement of the drainage layer, a 30 cm (12-in.) 

thick drainage layer of pea gravel with a minimum permeability of 1 x 10’ cm/sec, 15 cm (six-in.) 

diameter perforated HDPE piping in the drainage layer for the leachate collection, geotextile fabric 

over the drainage layer to prevent migration of fines from the overlaying waste into the pea gravel, 

and a 30 cm (12-in.) thick cushion layer of waste material without any sharp objects. Waste placed in 

this layer would be pre-screened and would be free of sharp objects or other characteristics that could 

jeopardize the integrity of the non-woven geotextile. No heavy equipment would be operated over the 

liner until the 30 cm (12-in.) cushion layer is placed. 

The approximate area of the liner would be 52,000 sq m (560,000 sq ft). The leachate collection 

system would include approximately 916 m (3,000 linear ft) of 15 cm (six-in.) diameter perforated 

HDPE leachate collection piping in the drainage layer, two HDPE leachate collection sumps outside 

the liner area, 1067 m (3,500 linear ft) of double-walled HDPE leachate discharge pipe from the 

sump to the AWWT facility, and six HDPE clean-out manholes on the leachate discharge pipe to the 

AWWT facility. 

Placement of Contaminated Material 

Waste placement would begin after the completion of the liner system and the facility is ready to 

accept contaminated soil and debris from the subunit. After placement of the cushion layer, the 

contaminated soil and debris would be placed in lifts and compacted. During placement of the 

material and until completion of the cap, runoff from the Disposal Cell would be collected and 

pumped to the sedimentation tank before conveying to the AWWT facility for further treatment. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

u) 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

000462 

FER\CRUZFS\TExTsECS. #2Mpril21, 1994 3: 35pm 5-425 



FEMP-OU02-4 DRAFT 
April29, 1994 

Caming System 

The cap would be constructed after the consolidation of the contaminated soil and debris in the 

Disposal Cell. The total area of the cap would be approximately 52,670 sq m (567,000 sq ft) and 

would include dike and composite cap. 

The composite cap (for cap detail, refer to Appendix E) would be constructed of six distinct layers of 

media to provide final closure of the Disposal Cell. The bottom layer of the cap would be a 

contouring layer to provide foundation for the upper layers. Clean compacted borrow material from 

the on-site source would be used in constructing the contouring layer. This layer would be a 

minimum of 30 cm (12 in.) to a maximum of 60 cm (24 in.) thick and would be rough graded to a 

minimum of four percent slope. An infiltration barrier layer to impede downward moisture 

movement from drainage layer would be placed above the contouring layer. The barrier layer would 

consist of a 60 cm (24-in.) thick compacted clay with maximum permeability of 1 x 

bentonite geocomposite liner on top. A 30 cm (12-in.) thick drainage layer consisting of pea gravel 

would be placed above the barrier layer to intercept infiltrating precipitation. The gradation for pea 

gravel would be selected to provide a minimum permeability of 1 x cm/sec. A geotextile fabric 

would be placed bottom and top of the drainage layer to prevent migration of granular fines from the 

sand and vegetative layers. A 90 cm (36 in.) thick biotic layer of stone would be placed above the 

drainage layer to serve as an inadvertent intrusion barrier to burrowing animals. A 15 cm (six in.) 

thick filter layer of sand with a geotextile fabric on bottom and top would be constructed above this 

biotic barrier. The upper layer of the cap would be a vegetative layer comprised of a 53 cm (21-in.) 

thick vegetative root support zone of common soil, a 15 cm (six in.) layer of top soil, and grass 

cover. Fertilizing, seeding, and mulching for the grass cover would be performed in accordance with 

the approved Erosion and Sediment Control Plan to minimize surface erosion. The cap would be 

finish graded to a minimum slope of four percent. 

cm/sec and a 

0 

5.5.6.1.6 Site Restoration 

The excavated soil and debris would be replaced with existing fill in the South Field and graded to 

blend with the surrounding topography. For site restoration plan, refer to Figure 542 .  The soil and 

waste material excavated from the South Field that was not part of the natural surrounding topography 

would not be replaced with backfill. Approximately 8,400 cu m (1 1,000 cu yd) of topsoil would be 

placed over the graded fill material at 6 in. in depth covering the 5.3 ha (13 ac). Grass and trees that 

are native to the area would be planted in the topsoil to revegetate the area and prevent erosion. The 0 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

5-426 



FEMP-OU02-4 DRAFT 
April 29, 1994 

runoff control system for the finished grade areas would be designed for runoff from a 25-year - 
24-hour storm event and checked for potential impact from a 100-year - 24-hour storm event. 

5.5.6.1.7 GroundwaterKonstruction Water Treatment 

Perched groundwater treatment to remove uranium from the groundwater would be implemented at 

the South Field upon completion of final grading. The groundwater collection system would consist 

of 500 m (1600 linear ft) interceptor trench. The trench would have a typical width of 1 m (three ft) 

and a maximum bottom elevation of 560 MSL with a fine aggregate section intercepting the perched 

water zone. At the bottom of the trench, a 15 cm (six-in.) perforated PVC pipe wrapped in 

nonwoven geotextile would be placed. The trench would be constructed with a vertical HDPE liner 

on the down gradient side of the trench. At the end of the trench, a sump would be provided to 

collect the perched growidwater and pump it to a sedimentation tank for suspended solids removal. 

The water would then be pumped through a double-walled pipe to the AWWT facility for treatment. 

During remedial design, methods will be evaluated to optimize trench maintenance versus size of 

intercepted area. Average flow from the interceptor trench would be on the order of 5 gpm 

(0.01 mgd). 

During remedial design, a comparison will be performed where the residual concentration of the soil 

remaining in the South Field is weighed against the requirements of the perched groundwater 

extraction system. This comparison will optimize the quantity of contaminated material requiring 

excavation and disposal and the operational life expectancy of the trench. 

Other water collection and treatment is expected during construction, such as after rain events and 

during excavation when perched water is encountered. The water would be collected in ditches, low 

lying areas, and the bottoms of excavated areas and pumped to a sedimentation tanks for suspended 

solids removal. The water would then be pumped to the AWWT facility for treatment. 

5.5.6.1.8 Institutional Actions 

Groundwater Monitoring 

At the on-site Disposal Cell, 20 pairs of 1000-series and 2000-series monitoring wells would be 

installed around the unit (refer to Figure 5-8). Each pair of monitoring wells would consist of a 

1000-series well approximately 12 m (40 ft) deep and a 2000-series monitoring well approximately 25 
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m (80 ft) deep. Semiannual sampling and analysis would be performed to monitor the long-term 

effectiveness of the waste liner and cap system. 

Access Restrictions 

Access controls would be implemented after construction activities have been completed at the 

disposal cell to deter trespassing and unauthorized access. A fence would be installed around the 

perimeter or boundary of the South Field and at the on-site Disposal Cell with posted "No 

Trespassing" signs. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the South Field Disposal 

Cell site under this alternative to ensure achievement of RAOs. These restrictions would prevent the 

drilling of wells for water consumption and agricultural use as well as restrict future excavation 

activities. 

5.5.6.2 Detailed Analvsis 

5.5.6.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-property resident farmer include: inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include: inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). Following removal, the soil and debris with 

contaminant concentrations above the PRLs for the off-property farmer and expanded trespasser 

would be disposed at the on-site Disposal Cell. In addition, the soil with contaminants above the 

surface pathway PRLs would be soil washed and disposed and/or reused on site. Therefore, this 

alternative would eliminate the source of contamination, thereby eliminating the potential for exposure 

through these pathways. 

On-site disposal of the contaminated soil and debris in the above grade Disposal Cell would provide 

additional control of contaminant migration to human and the environment. The Disposal Cell would 

BCL?i3Zi 
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be protective of the groundwater by mitigating the potential for contaminant migration to the Great 

Miami Aquifer. The cell would prevent direct exposure to the contaminants and would be design for a 

life of 1,000 years with proper maintenance. 

Treatment of the soils through soil washing would reduce contaminant mobility and volume. The 

contaminants would be removed by soil washing, enhancing the protection of the underlying Great 

Miami Aquifer by not having contaminants in the soil that leach. Treatment by soil washing would 

obviate the need for disposal of the soil in the on-site Disposal Cell and reduce the amount of 

contaminated material in the cell. 

Perched groundwater would be removed from the South Field and treated to reduce the contaminants 

and provide protection to the Great Miami Aquifer. Treatment of the perched groundwater would 

provide additional protection against Contaminants from moving off property. The groundwater in the 

Great Miami Aquifer would be remediated by Operable Unit 5 and would be Operable Unit 5's 

responsibility to implement the necessary deed restrictions associated with the use of groundwater 

from the Great Miami Aquifer. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions would be employed to provide additional assurance that overall 

protection is maintained, since all the material with contaminant concentrations above the relevant 

PRLs would be disposed on-site. 

5.5.6.2.2 ComDliance With ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARsEBCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 6 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the South Field. The material that was not soil washed would be disposed at an on-site disposal 
& , . * .  .. 
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facility and any hazardous waste from the Firing Range would be disposed at an approved off-site 

disposal facility. 

1 

2 

3 

The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

4 

5 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 6 

Water encountered during construction and water from the remediation of the contaminated perched 

water would be treated at the AWWT to meet the Ohio Water Quality Standards found in Table B-1 

of Appendix B. 

Action-Suecific ARARs/TBCs 

Alternative 6 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the South 

Field includes low-level radioactive wastehesidual radioactive material, solid waste, and exempted 

waste (construction debris), design and construction of the on-site disposal facility would meet the 

most stringent requirements for the disposal of low-level radioactive wastehesidual radioactive 

material. EPA states in 40 CFR $192.02(a) that the disposal facility must be designed to be effective 

for a minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level 

radioactive waste disposal site must meet including protection of public health and safety, protection 

of the public and the environment from releases of radioactivity, and protection of groundwater 

resources. This disposal facility would also meet the less-stringent OEPA technical requirements for 

the disposal of solid and exempted waste. 

Material from the Firing Range that fails the TCLP test, and is therefore considered hazardous waste, 

must comply with the storage, packaging, and transportation requirements of RCRA, including the 

manifest system. These non-ARAR requirements are listed in Table B-6 of Appendix B. 

Location-Suecific ARARs/TBCs 

Alternative 6 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

South Field would be performed under the relevant and appropriate CAMU regulations (40 CFR 

5264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relev ,@j$gPfPriate t 
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because it addresses situations sufficiently similar to those encountered in the remediation of Operable 

Unit 2. Consolidation andlor treatment of Operable Unit 2 wastes and contaminated media would not 

be considered as new placement/disposal of wastes. Based on preliminary geotechnical investigation 

and ODAST modeling, the hydrogeologic conditions at the location of the on-site disposal facility 

would meet the conditions established by OEPA that would allow siting of a solid or exempted waste 

disposal facility over a sole-source aquifer. 

A small portion of the South Field is located in the 100-year floodplain. Under this alternative, no 

adverse impact to the floodplain would be expected. 

5.5.6.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated soil and debris located in the South Field contain different COCs for different 

media associated with the route of exposure. After the RAOs are achieved, all COCs will be 

remediated to their respective PRLs based on a 1 x 10" ILCR or HI of 0.20. The COCs and their 

respective PRLs and background concentrations in Table 5-24. Approximately 33,900 cu m (44,300 

cu yd) of contaminated soil and debris would be removed from the South Field and disposed of on 

site. Approximately 3,825 cu m (5,000 cu yd) of contaminated soil with concentrations above the 

surface pathway PRLs would be soil washed and disposed or reused on-site. 

Following implementation of this alternative, residual risk would only slightly exceed 1 .O x 10". 

Total residual risk for the expanded trespasser is 4.2 x 10". Risks due to radionuclides are below or 

only slightly greater than 1 .O x 10". Risks due to benzo(a)pyrene slightly above 1 .O x 10". Total 

residual risk to the off property farmer is 1.3 x 10". Total hazard index under both types of 

alternatives is less than 1 .O. Background risk for the off-property farmer and expanded trespasser are 

4.9 x lod and 5.1 x lo", respectively. The hazard index for the off-property farmer and the 

expanded trespasser are less than 1.0 for each receptor. 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminints leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 
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The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consist of the 

stabilized lime sludge and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

9 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer within the 1000-year period. The modeling results are provided in Appendix D.3. In 12 

10 

11 

addition, the five-year CERCLA review .process to ensure continued performance of the Disposal Cell 

would be part of this alternative. 

13 

14 

15 

Adeauacv and Reliability of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. 

the South Field with COCs at concentrations above the PRLs. 

16 

17 

The Disposal Cell would contain contaminated soil and debris from 18 

The Disposal Cell uses proven 19 

construction technologies and materials. Similar Disposal Cells are currently being employed for the 

containment of hazardous waste, low level radioactive waste under both DOE and NRC programs, 

and uranium mill tailings under the DOE UMTRA program. An interceptor trench would control the 

20 

21 

22 

contaminants in the perched groundwater from migrating to the Great Miami Aquifer and off 

property. A 5-year CERCLA review of the on-site Disposal Cell and interceptor trench would be 

required to assure that the structural integrity remains intact, that adequate and effective protection to 

both human health and the environment would be maintained, and that the remediation goals would be 

met. No follow up remediation actions would be required under this alternative. 

Using proper design and construction methods, the on-site Operable Unit 2 Disposal Cell and 

interceptor trench alternative would meet the required performance specifications associated with 

long-term containment and prevention in the migration of the contaminants. Appropriate quality 

assurance and controls procedures during construction would assure proper installation of the trench 
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and the cap and liner of the cell. The disposal facility would be operated and maintained in 

accordance with applicable local, state, and federal regulations. 

Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspections and maintenance actions, it is unlikely that the 

Disposal Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine the performance of the cell. 

Long-term operation and maintenance would also be required for the interceptor trench to maintain 

the pumps and clay cover over the trench. Five-year CERCLA reviews would also be performed on 

the trench. If groundwater extraction and treatment of the Great Miami Aquifer is performed at the 

South Field, the operation and maintenance would be performed by Operable Unit 5. Also, the 

five-year reviews on the groundwater extraction and treatment system for its effectiveness would be 

performed by Operable Unit 5. Long-term groundwater monitoring would determine the effectiveness 

of the extraction system. 

Long-term management required to maintain the South Field would include performing periodic site 

inspections and groundwater monitoring of the Great Miami Aquifer. The groundwater monitoring 

would be performed semiannually at the on-site Disposal Cell. The Great Miami Aquifer 

groundwater monitoring at the South Field would be performed by Operable Unit 5. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 

guidance (DOE Order 5480.1 I), these potential exposures would be kept to ALARA levels and within 

regulatory limits. 
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Long-Term Environmental Imuacts 

The long-term impacts of implementing South Field Alternative 6 would be identical to the impacts 

resulting from South Field Alternative 3. 

5.5.6.2.4 

Alternative 6 uses soil washing on contaminated soils with COCs at concentrations above the surface 

pathway PRLs. The soil containing the COCs of principal threat would be treated using soil washing. 

The major portion of the principal threat would be from the radioactive contaminants (uranium, 

radium, and thorium) in the soil. Special requirements for soil washing treatment would include 

performing treatability studies on the soil before full scale operation. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

An estimated 3,825 cu m (5,000 cu yd) of soil would be washed. The total volume of the soil would 

not be reduced; however, the contaminants in the soil would be removed or reduced. The treatment 

would not destroy or reduce the quantity of COCs in the soil; however, it would reduce the quantity 

of the COCs in the washed soil. The mobility is expected to be reduced by removing the 

contaminants in the washed soil, preventing the contaminants from leaching out of the soil. 

Treatability studies would be performed to verify the removal of contaminants and the mobility of 

contaminants in the washed soil. The treatment would be reversible since the contaminants are only 

concentrated. 

0 

The effectiveness of soil washing is being evaluated through ongoing treatability studies. Current 

treatability study information indicates that soil washing can achieve reduction of total uranium to 

24.2 pCi/g. This is equivalent to approximately 1 1.7 pCi/g of the uranium-238 isotope. Treatability 

study evaluation using South Field samples must be conducted to determine if PRL concentrations can 

be achieved for uranium isotopes. Additionally, treatability testing must be conducted to determine 

the effect of soil washing on other radionuclides such as radium and thorium isotopes (to date 

treatability testing has concentrated on uranium). Testing would be conducted for other Operable 

Unit 2 COCs such as arsenic and beryllium to determine the efficiency of soil washing. Should 

treatability testing on any of the COCs demonstrate that soil washing can not achieve the associated 

PRLs, then contaminated material must be segregated (which would be difficult to implement) or the 

effluent from the soil washing process would require additional treatment and/or containment. 
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The process of 'soil washing yields residual waste streams. These streams consist of sludge and 

washwater containing concentrated levels of the radioactive COCs. The concentration of COCs in the 

waste streams would be determined during the treatability studies. The wash water would be treated 

at the AWWT and the sludge would be dried and disposed at NTS. 

The perched groundwater would be removed from the South Field and treated to reduce the principal 

threat of contaminated groundwater. The COCs in the groundwater are uranium-234, 

uranium-235/236, and uranium-238. The groundwater would be treated at the AWWT facility to 

reduce the volume of uranium using precipitation and ion exchange to concentrate the contaminants. 

The perched groundwater treatment would be reversible. The treatment would not destroy the 

beryllium, uranium-234, uranium-235/236, and uranium-238 but would only concentrate them into a 

wastewater sludge. The treated water would be discharged to the Great Miami River and would 

contain residual quantities of the uranium. The residual quantity of uranium in the water would pose 

no health risk and would be below EPA-approved discharge limits for uranium. The sludge would be 

treated as a contaminated material and would be disposed appropriately by Operable Unit 5. The 

exact method of treatment/disposal would be provided in the Operable Unit 5 FS/PP. The Operable 

Unit 5 FS/PP will be submitted to EPA on November 16, 1994. 

The principal threats at the South Field are within the scope of the remedial action. The treatments 

used for this alternative would reduce the inherent hazards posed by the principal threats in the 

groundwater. 

5.5.6.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer and 

non-remedial worker were well within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for this alternative. 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Total short-term risk were evaluated for the non-remedial worker, off-property farmer and 

trespassing youth. The associated risk are 4.0 x lo", 5.9 x lo", and 3.2 x 10" for the 

e(jo472 ' !  
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non-remediation worker, off-property farmer and a trespassing youth respectively. These risks were 

principally due to the presence of naturally occurring thorium-228 and uranium-238 present at 

background concentrations in surface soil. Total hazard indices were also much less than 1.0 for all 

receptors. Excavation, transportation, and disposal would cause increased particulate emissions. 

Particulate emissions would be reduced by misting of the excavation area, haul roads, and staging 

areas during excavation and disposal. Vehicular traffic through the site could cause transport of 

contamination, but would be minimized through the use of equipment decontamination facilities within 

close proximity of the excavation. 

. 

During construction, the site would be delineated into specific work zones. Also contaminant 

migration due to surface water transport would be controlled by utilizing collection trenches, berms, 

and silt fences around the perimeters of the restoration site. In addition, access controls would be 

implemented to ensure contamination is not transported off-site by personnel and vehicles. Risks to 

the public for truck transportation injuries and fatalities are estimated at 1 .O x lo4 and 2.1 x 

respectively. 

0 There would be minimal additional risks to the community since the contaminated soil and debris 

would be disposed on site. In addition, air monitoring equipment would be positioned around the 

perimeter of the excavation area to measure any emissions of airborne contaminants from the 

restoration site. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of 

exposure associated with these routes. Personnel decontamination facilities would be constructed and 

utilized. Physical hazards associated with excavation and heavy equipment would be clearly 

identified. 

Risks to the public for truck transportation injuries and fatalities are estimated at 0.19 and 2.1 x 

respectively. Injuries and fatalities from train transportation are estimated at 0.23 and 6.0, 

respectively. e 
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All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 
reasonably achievable. Therefore, short-term risks to the remedial worker are considered acceptable. 

Short-Term Environmental ImDacts 

The short-term impacts resulting from South Field Alternative 6 would be similar to the impacts from 

South Field Alternative 3. However, South Field Alternative 6 would utilize soil washing for 

contaminated soils with concentrations above the Uranium-238 PRL for surface pathways. 

The present worth capital cost of implementing South Field Alternative 6 is estimated at $22,375,400. 

This would increase the collective revenue of the CMSA by 3.2 percent. The majority of increase 

would occur during the performance of the alternative (Le., 23 months) with minimal increase during 

the remainder of the 30 years. Refer to South Field Alternative 3 for a detailed evaluation. 

Duration of Remedial Activities 

The excavation and disposal of contaminated soil and debris on-property at the Disposal Cell and soil 

washing treatment would be completed and remedial action objectives achieved within 23 months. 

5.5.6.2.6 ImDlementability 

Technical Feasibilitv 

The technical feasibility using soil washing would be difficult to implement if all contaminants cannot 

be removed by washing the soil. The excavation, construction of the Disposal Cell, and disposal of 

the waste in the cell can be easily implemented using standard construction equipment and techniques. 

However, there would be uncertainties with the soil washing treatment of soils. 

Washed soils could still contain COCs above the PRLs, preventing the reuse of the soil as clean 

material. If washed soil exceeds the PRLs, the soil would require disposal as a contaminated material 

and this would lead to schedule delays. Treatability studies would be required to ensure that the 

COCs above the PRLs are removed from the soil. 
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The on-site disposal of contaminated soil and debris would be effective at remediating the South Field 

and at meeting the remediation goals; however future remedial actions would be anticipated for this 

alternative if the COCs above the PRLs are not removed, which may include additional treatment or 

disposal options consideration. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The leachate collection system and 

groundwater monitoring would be effective in monitoring the performance of the Operable Unit 2 

Disposal Cell. The removal of contaminated soil and debris and containment in an on-site Operable 

Unit 2 Disposal Cell would mitigate any potential pathway. 

Administrative Feasibilitv 

All excavation, construction, and disposal activities of contaminated soil and debris in this alternative 

will be conducted entirely on site. Substantive provisions of permits that would otherwise be 

required for these activities are considered ARARs. Compliance with ARARs is required of any 

selected remedial alternative. EPA and OEPA are the key agencies that will determine i f  1) the 

proposedhelected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance ARARs. The ROD would be used as an enforceable document to coordinate actions and 

responsibilities between the DOE, USEPA, and OEPA. By legal agreement (Le., consent 

agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then no known administrative barriers would exist to prohibit the remedial action. 

Availabilitv of Services and Materials 

The soil washing technology has been successful in removing organic contaminants from soils, but 

has not been proven in large-scale operations for the removal of radioactive contaminants. Operable 

Unit 5 is conducting treatability studies on the removal of radioactive contaminants from soil. The 

completion of these studies would determine if soil washing can be used to effectively remove 

radioactive contaminants. If successful, Operable Unit 5 would construct the facility and supply the 

skilled labor to operate the facility. No vendors or specialized skilled labor would be required other 

than that supplied by Operable Unit 5. Also, personnel specialized in Health and Safety and 

personnel monitoring would be required. However, personnel with highly specialized skills would 

not be required for the construction of the Disposal Cell, interceptor trench, and excavation and 

disposal of the contaminated soil and debris. 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$22,375,400 $3,130,400 $25,506,200 

5.5.6.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-28 and are presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$264,300 $242,871 $150,471 $5,924 

TABLE 5-28 

ALTERNATIVE 6 - SOUTH FIELD 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

2 

3 

I ANNUAL O&M 
10 

11 

12 

Present worth cost is calculated based on the time period of 23 months for construction and 30 years 

O&M after remediation. 

CaDital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 

Operation and maintenance costs include any associated long-term maintenance and monitoring which 

would be required until the remedial action objectives are achieved. For the purpose of the cost 

estimate a maximum duration of 30 years is used. Monitoring activities would support the required 

CERCLA 5-year reviews. 

5.5.6.2.8 State A ~ ~ t a n c e  

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 
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5.5.6.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.5.7 Alternative 7 : ConsolidationlContainment 

This alternative is developed to meet the PRLs for the future expanded trespasser and off-property 

resident farmer. Since the alternative assumes future land use under federal ownership, contaminated 

soil and debris with COCs above the PRLs for the expanded trespasser and off-property resident 

farmer would be consolidated and capped. 
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10 

Based on the increased health risks for the off-property resident farmer and expanded trespasser for 

exposure to the surface soils, the following COCs have been established for the South Field: arsenic, 

11 

12 

beryllium, benzo(a)pyrene, indeno( 1,2,3-~d)pyrene, radium-228, thorium-228, thorium-230, 

uranium-234, uranium-235/236, and uranium-238. 

groundwater include uranium-234, uranium-235/236, and uranium-238. 

13 

COCs for exposure to the subsurface soils and 14 

15 

The block flow diagram for this alternative is shown in Figure 5-48. 

5.5.7.1 DescriDtion 

For this alternative, the soil and debris in the South Field with contaminant concentrations above the 

PRLs for the off-site resident farmer and expanded trespasser under federal ownership would be 

excavated from the southern portion and placed in the northern portion for consolidation and capping. 

The PRLs shown in Table 5-24 are based on 1 x 10" ILCR or an HI of 0.20 for the off-property 

farmer and expanded trespasser. Contaminated soil and debris would be contained and covered with 

a cap. Perched groundwater from beneath the South Field would be removed and treated, as well as 

any water encountered during construction. 

This alternative includes site preparation; removal, transportation, and capping of the contaminated 

soil and debris; site restoration; and institutional actions. It is anticipated that the performance of this 

alternative would take 23 months to complete. 
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5.5.7.1.1 Site Preuaration 

Site preparation involves preparation of site-specific operations plans, construction surveying, 

establishing an exclusion zone, installation of erosion and sediment control facilities, clearing and 

grubbing, and installation of site utilities and construction support facilities. The following 

paragraphs describe each of these activities. Refer to Figure 5-36 for site plan. 

Preparation of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be handle storm water and minimize erosion during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, final 

as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and soil and debris excavation, erosion and sediment control measures 

and runoff control facilities would be installed. Erosion control measures and surface water runoff 

control would include straw bales, silt fences, and a storm water collection system. Surface water 

control would include the construction of on-site perimeter water control dikes and collection points. 

The water would be pumped from the collection points to a sedimentation tank located in the South 

Field that would hold runoff from a 6 ha (15 ac) surface area under a 10-year, 24-hour rain event. 
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The storm water and perched groundwater would be collected in a sedimentation tank and pumped to 

the AWWT facility for treatment. Water would be conveyed to the AWWT facility by approximately 

366 m (1,200 linear ft) of doubled walled HDPE pipe. The double-walled pipeline would consist of 

5 cm (two-in.) diameter carrier pipe and 10 cm (four-in.) diameter container pipe. Runoff from areas 

outside the contaminated zone would be diverted to perimeter ditches. 

. 

'. " 
.. . - '. .-I ' 

Clearing and Grubbing 

After completion of the access roads and entrances, the clearing and grubbing of the vegetated areas 

and construction of haul roads and staging areas would begin. Approximately 6 ha (15 ac) would be 

cleared and grubbed. The trees and shrubs in these areas would be collected, chipped, and 

transported to a mulch pile for Operable Unit 2. The mulch pile would be temporary storage until the 

chips could be hauled back to the South Field and spread over the area as compost during the 

revegetation process. Fences or markers would be installed to identify the boundaries of the South 

Field and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include the installation of roadways, site lighting, process water piping, sewer 

lines, power poles, and the extension of site power to the staging area. Approximately 790 m 

(2,600 linear ft) of haul roads would be constructed around the South Field (refer to Appendix E for 

typical road construction). One haul road would be constructed that originates from the staging area 

and proceeds in a southerly direction, then turns west around the south boundary of the South Field 

enters the running track area ending at the southern edge of the Inactive Flyash Pile. Another haul 

road would be constructed from the northwest corner of the South Field, proceeding easterly along 

the South Field boundary to the support area. 

Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area and decontamination facilities. The 

facilities area would be constructed just east of the South Field and north of the Active Flyash Pile 

and would include: the sedimentation tank, facilities for decontamination, and storage for 

construction materials and equipment. The 49,100 liter (13,000 gallon) sedimentation tank would be 

constructed next to the support facilities (for support facilities location, refer to Figure 5-36). 
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The decontamination facilities for personnel and equipment would be located at the northeast egress 

point. There would be monitoring devices to screen personnel and construction equipment to prevent 

contamination from leaving the South Field. A trailer or other facility would be required at the 

1 

2 

3 

access points for workers to remove/store/dispose personal protective clothing and equipment. 4 

Shower and toilet facilities may also be required at these locations. 

5.5.7.1.2 Removal of Contaminated Material 

General Removal 

Removal of the contaminated material from the South Field would be performed in layers to minimize 

disturbances of unexcavated material prior to screening. Approximately 29,100 cu m (38,100 cu yd) 

of contaminated soil and debris would be excavated using track excavators, front end loaders, and 

backhoes. Safe excavation slopes following OSHA guidelines would be maintained. Shoring would 

be implemented as necessary during excavation along with pumps and tanks needed to remove and 

store any construction water encountered. Monitoring wells in the excavation area would be plugged 

and abandoned as necessary. 

The soil and debris would be removed from the excavation and placed in dump trucks. After 

excavation field screening would also be performed around the excavated areas to ensure all the 

elevated radioactive material has been removed. Trucks would transport the contaminated soil and 

debris to the northeast portion of the South Field where it would be placed for consolidation. During 

excavation, the soil and debris would be screened for removal of soil below 5.0 pCi/g. The field 

screening would be conducted using a germanium detector located in a field trailer adjacent to the 

South Field. Soil below 5.0 pCi/g would not be removed fiom the southern part of the South Field 

and placed under the cap. 

When the contaminated soil and debris has been removed, verification sampling would be performed 

to ensure that removal is complete. If results of verification sampling indicate that contaminated 

material above 5.0 pCilg still exists, additional excavation and verification sampling would be 

performed until excavation is complete. 

Construction water may be encountered during excavation which would be pumped from the 

excavation to a sediment tank for removal of suspended solids before being sent to the AWWT 
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facility via pipeline. Water encounter during excavation would be minimized by placing a dewatering 

system in the excavation area. 

Firing Range Lead Removal 

Lead bullets and fragments from the firing range are embedded in the embankment of the South Field 

east of the running track as shown in Figure 5-36. Approximately 230 cu m (300 cu yd) of soil 

containing lead bullets would be excavated along the embankment. The soils containing the lead 

bullets and fragments would be analyzed by TCLP for lead. Soils that leach lead above 5 mglL 

would be placed in DOT-approved containers and transported to a RCRA treatment and disposal 

facility. Soils passing TCLP for lead would be disposed with the consolidated soil and debris in 

South Field. 

the 

5.5.7.1.3 Transuortation of Contaminated Material 

The contaminated soil and debris above 5.0 pCi/g would be transported by dump trucks from the 

excavation to the northern part of the South Field. Each truck would carry approximately 15 cu m 

(20 cu yd) of soil on each trip. 

5.5.7.1.4 Comuosite Cauuing Svstem 

This alternative requires the construction of a composite cap. The cap (for details refer to Appendix 

E) would be constructed in accordance with applicable regulations and DOE guidance. The cap 

would be constructed from bottom to top as follows. Excavation, grading, and contouring would be 

used to ensure that the top of the cap would be equivalent to the surrounding surface grade or blend 

in with the surrounding topography. A three ft  thick layer of clay with a maximum permeability of 

1 x cm/sec would be placed over the finish grade of the South Field. One layer of bentonite 

geocomposite would be applied next. A drainage layer consisting of a one ft  thick layer of gravel 

would be followed by a biotic barrier layer of three ft of cobbles and covered by a six-in. sand filter 

layer. A 21411. layer of vegetative soil would be placed and then covered with a six-in. thick layer of 

topsoil. Following placement of the capping materials the cap surface would be graded with a 

minimum slope of four percent, seeded, and mulched in accordance with the approved Erosion and 

Sediment Control Plan. 

The cap would cover the northern part of the South Field and would include the excavated soil and 

dgbR&%%he southern portion of the South Field. The consolidation/containment alternatives for 
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the Inactive and Active Flyash Pile (Inactive Flyash Pile Alternative 7 and Active Flyash Pile 

Alternative 5) are coordinated with this alternative in order to cap the contaminated material from all 

three subunits under a single cap. If the consolidation/containment alternative are not selected for the 

Inactive and Active Flyash Piles, then the cap would be modified to cap only the South Field 

1 

2 

3 

4 

contaminated soil and debris. The cap for all three subunits would encompass approximately 4.9 ha 

(12 ac) of surface area. 

5.5.7.1.5 Site Restoration 

Following the construction of the cap, the site would be regraded in accordance with the approved 

Erosion and Sediment Control Plan to minimize the effects of surface water erosion and runoff. All 

facilities no longer required for system maintenance would be demobilized and taken off site (for site 

restoration plan, refer to Figure 5-37). 

5.5.7.1.6 Groundwater/Construction Water Treatment 

Perched groundwater treatment to remove uranium from the groundwater would be implemented at 

the South Field upon completion of capping. The groundwater collection system would consist of 

550 m (1800 linear ft) interceptor trench. The trench would have a typical width of one m (three ft) 

and a maximum bottom elevation of 560 MSL with a fine aggregate section intercepting the perched 

water zone. At the bottom of the trench, a 15 cm (six-in.) perforated PVC pipe wrapped in 

nonwoven geotextile would be placed. The trench would be constructed along the southeast and 

southwest edges of the cap. A vertical HDPE liner on the down gradient side of the trench would 

also be installed. At intervals along the trench, a sump would be provided to collect the perched 

groundwater and pump it to a sedimentation tank for suspended solids removal (see Appendix E.5). 

The water would then be pumped through a double-walled pipe to the AWWT facility for treatment. 

Flow from the interceptor trench is 4.0 gpm (0.01 mgd). 

0 

Other water collection and treatment is expected during construction, such as after rain events and 

during excavation when perched water is encountered. The water would be collected in ditches, low 

lying areas, and the bottoms of excavated areas and pumped to a sedimentation tanks. The water 

would then be pumped to the AWWT facility for treatment. 
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5.5.7.1.7 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring wells would be placed around the capped material to monitor the 

effectiveness of the cap in preventing migration of the COCs. Groundwater monitoring would include 

installation of 15 pairs of 1000-series and 2000-series monitoring wells around the South Field (refer 

to Figure 5-37). Each pair of monitoring wells would consist of a 1000-series (bottom of the perched 

groundwater, approximately 12 m (40 ft) deep) and a 2000-series monitoring well (intersect the 

phreatic surface in the Great Miami Aquifer, approximately 25 m (80 ft) deep). To monitor quality 

of the perched groundwater, semiannual sampling and analysis would be performed. Monitoring of 

perched groundwater would be performed to observe long-term effectiveness of the cap. 

Access Restrictions 

Access controls would be implemented after construction activities have been completed at the South 

Field to deter trespassing and unauthorized access. A fence would be installed around the perimeter 

or boundary of the South Field and capped area with posted "No Trespassing" signs. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120 (h) would be required at the South Field to ensure 

the alternative achieves the RAOs. These controls would include restrictions to prevent the drilling of 

wells for water consumption and agricultural use. Also, restrictions for the construction and building 

at the South Field, including excavation and digging restrictions, would be required. These deed 

restrictions would be applicable to future owners if the property deeds were transferred in the future. 

5.5.7.2 Detailed Analvsis 

5.5.7.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. 

Overall Protection of Human Health and the Environment 

Pathways that exist for the off-site resident farmer include: inhalation (soil and groundwater), 

ingestion (plants, livestock, and groundwater), and dermal contact (groundwater). Pathways that exist 

for the expanded trespasser include: inhalation (airborne particulates from soil), ingestion (soil), 

dermal contact (soil), and external radiation (soil). In this alternative, the material with contaminant 
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concentrations above the PRLs for the off-property farmer and expanded trespasser would be 

consolidated and capped in place. Therefore, this alternative would consolidate the source of 

contamination and provide engineering and institutional controls to reduce the potential for exposure 

through these pathways. The capping system would prevent direct exposure to the contaminants and 

vould be designed for a life of 1,000 years. The in situ containment of the waste would protect the 

groundwater by mitigating the potential of contaminant migration to the Great Miami Aquifer. This 

alternative would not significantly reduce the toxicity, mobility, or volume of contaminated soil 

through treatment. However, the cap would reduce the potential for migration of contaminants. 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions would be employed to provide additional assurance that overall 

protection is maintained, such as groundwater monitoring at the South Field, access restrictions, and 

deed restrictions, since material with contaminant concentrations above the relevant PRLs would be 

disposed on-site. 

5.5.7.2.2 ComDliance with ARARs 

Compliance with- the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-SDecific ARARs/TBCs 

Alternative 7 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the consolidation and in-situ containment 

of the South Field materials. Any hazardous waste from the Firing Range would be disposed at an 

approved off-site disposal facility. 

The prescribed engineering controls for the in-situ containment system were established for the 

protection of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air 

emission standards, and radon protection standards identified in Table B-1 of Appendix B would be 

met. Water encountered during construction and water from the remediation of the contaminated 

perched water would be treated at the AWWT to meet the Ohio Water Quality Standards found in 

Table B-1 of Appendix B. 
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Action-Specific ARARs/TBCs 

Alternative 7 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the South 

Field includes both low-level radioactive wastehesidual radioactive material, solid waste, and 

exempted waste (construction debris), design and construction of the in-situ cap would meet the most 

stringent requirements for the disposal of low-level radioactive wastehesidual radioactive material. 

EPA states in 40 CFR §192.02(a) that the disposal facility must be designed to be effective for a 

minimum of 200 years. DOE Order 5820.2A sets performance objectives that a low-level radioactive 

waste disposal site must meet including protection of public health and safety, protection of the public 

and the environment from releases of radioactivity, and protection of groundwater resources. This 

disposal facility would also meet the less-stringent OEPA technical requirements for the disposal of 

solid and exempted waste. 

Material from the Firing Range that fails the TCLP test, and is therefore considered hazardous waste, 

must comply with the storage, packaging, and transportation requirements of RCRA, including the 

manifest system. These non-ARAR requirements are listed in Table B-6 of Appendix B. 

Location-SDecific ARARs/TBCs 

Alternative 7 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. CERCLA guidance allows 

consolidation and capping within the area of contamination to be performed without considering the 

action as disposal or placement of waste. Therefore, this alternative would not invoke the OEPA 

siting criteria for solid or exempted waste disposal facilities. The OEPA criteria include the 

restriction on siting disposal facilities over a sole-source aquifer. 

A small portion of the South Field is located in the 100-year floodplain. Under this alternative, no 

adverse impact to the floodplain area would be expected. 

5.5.7.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated materials in the South Field contain different COCs for different media associated 

with the route of exposure. After the RAOs are achieved all COCs will be remediated to their 

respective PRLs based on a 1 x IOd ILCR or HI of 0.20. The COCs and their respective PRLs and 
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0 background concentrations are listed in Table 5-24. Following consolidation and capping of materials 

in the South Field with contaminant concentrations above the PRLs for the expanded trespasser and 

off-property farmer, the exposure risk would be reduced to acceptable levels. 

1 

2 

3 

A 

Total residual risk for the expanded trespasser is 9.6 x 10". Risks due to radionuclides are below or 

above 1 .O x 10". Total residual risk to the off-property farmer is 4.1 x 

both receptors is less than 1 .O. Background risk for the off-property farmer and expanded trespasser 

are 4.9 x lo4 and 5.1 x lo", respectively. The hazard index for the off-property farmer and the 

expanded trespasser are less than 1 .O for each receptor. 

5 

only slightly greater than 1.0 x 10". Risks due to benzo(a)pyrene and Aroclor-1254 are also slightly 6 

Total hazard index for 7 

8 

9 

10 

11 

Adeauacv and Reliabilitv of Controls 12 

After remediation, the major source of the risk remaining on site would be contained on-site. 

capping system would contain materials from the South Field with COCs at concentrations above the 14 

PRLs. The capping system uses proven construction technologies and materials of construction. The 15 

The 13 

capping system would be designed to minimize the need for long-term management. 0 
Despite design considerations, some long-term operation and maintenance would be required on the 

capping system to maintain proper soil and vegetation cover and to maintain other structural 

components of the cap. Uncertainties associated with long-term maintenance include below surface 

damage to the cap and improper construction. Appropriate quality assurance and controls procedures 

during construction would assure proper installation of the capping system. With routine inspections 

and maintenance actions, it is unlikely that the capping system would need major modification or 

replacement. Long-term operation and maintenance would also be required for the interceptor trench 

to maintain the pumps and clay cover over the trench. Groundwater monitoring would be used to 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

identlfy contaminant seepage to determine the performance of the capping system. Samples from the 26 

monitoring wells would be collected and analyzed semiannually. 27 

28 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the capping system would be monitored. This monitoring would support the 

that the components of this alternative may require maintenance, modification, or replacement. 

risks associated with these activities are generally limited to on-site workers. Consistent with 

29 

30 

required five-year CERCLA review. As a result of the findings of the review, there is a potential 31 

The 32 0 33 
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regulatory guidance (DOE Order 5480.1 l), these potential exposures would be kept to ALARA levels 

and within regulatory limits. 

Long Term Environmental Impacts 

Soil and Geology - The implementation of a composite cap (Appendix E) over the waste in the South 

Field would require 0.7 ha (1.8 ac) in the South Field. Implementation of a capping system in the 

South Field, waste as well as the Inactive and Active Flyash Pile wastes would omit approximately 

4.2 ha (10.4 ac). Revegetation would be utilized to reduce the migration of surface contaminants by 

stabilizing the soil and the area would be regraded to blend with the surrounding grade. Cap design 

(Appendix E) would incorporate appropriate protection against seismic damage. Geological impacts 

would not be expected. 

Water Oualitv and Hvdrologv - The construction of a composite cap (Appendix E) would reduce 

leachate generation and the infiltration rate of surface water through the fill material and the soil. In 

addition, monitoring wells would be installed around the perimeter of the facility (i.e., cap). Periodic 

inspections and maintenance would be performed on the facility to identify any damage as a result of 

the erosive forces of heavy rains and wind, biointrusion, or severe natural phenomena (e.g., tornado). 

Air. The placement of a composite cap (Appendix E) would prevent or eliminate emissions 

and therefore, any long-term impacts to air quality associated with the on-property containment of 

wastes. 

Biotic Resources. The implementation of a capping system in the South Field would result in the lost 

of 4.2 ha (10.4 ac) of introduced grassland and old field habitat. Refer to South Field Alternative 2 

(Section 5.5.2.2.3) for more detail. A capping system would be effective in protecting the 

environment by reducing wildlife exposure to the waste material, reducing surface water infiltration, 

reducing leachate generation, and reducing groundwater contamination. 

Wetlands and Floodplains. No wetlands have been delineated in areas to be disturbed by South Field 

remedial activities. Engineering controls (Le., silt fences, water sprays implemented during remedial 

activities) would be expected to minimize or eliminate any long-term impacts to proximal Paddys Run 

(100- and 500-year floodplains). A FloodplaidWetlands Assessment has been prepared and is 

provided as Appendix H. 
000468 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

FER\CRU~PS\TEXTSEC~.#~~A~I~I~I, 1994 3:35pm 5-45 1 



PEMP-OU02-4 DRAFT 
April29, 1994 

@ Socioeconomic and Land Use. The implementation of a cap in the South Field would limit future 1 

uses of the site. 2 

3 

Cultural Resources. All areas (not previously disturbed) associated with Operable Unit 2 South Field 

would be surveyed and managed appropriately in accordance with the NHPA, OHPO, AIRFA, and 

NAGPRA (Solid Waste Landfill Alternative 2, Short-Term Environmental Impacts, Section 

5.5.2 -2.3). 

5.5.7.2.4 

This alternative would not treat the contaminated material from the South Field such that toxicity, 

mobility, or volume would be reduced. The contaminated material would be consolidated and 

capped, which would reduce mobility of the contaminants. Engineered and institutional controls 

would reduce the potential for exposure. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

An estimated 28,900 cu m (37,800 cu yd) of contaminated material is expected to be excavated from 

the South Field, consolidated, and capped under this alternative. a 
The perched groundwater would be removed from the South Field and treated to reduce the principal 

threat of contaminated groundwater. The COCs in the groundwater are uranium-234, 

uranium-235/236, and uranium-238. The groundwater would be treated at the AWWT facility to 

reduce the volume of uranium using precipitation and ion exchange to concentrate the contaminants. 

The perched groundwater treatment would be reversible. The treatment would not destroy the 

beryllium, uranium-234, uranium-235/236, and uranium-238 but would only concentrate them into a 

wastewater sludge. The treated water would be discharged to the Great Miami River and would 

contain residual quantities of the uranium. The residual quantity of uranium in the water would pose 

no health risk and would be below EPA approved discharge limits for uranium. The sludge would be 

treated as a contaminated material and would be disposed appropriately by Operable Unit 5. The 

exact method of treatment/disposal will be provided in the Operable Unit 5 FSPP. The Operable 

Unit 5 FSPP would be submitted to EPA on November 16, 1994. 
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5.5.7.2.5 S hort-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer and 

non-remedial worker were well within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for this alternative. 

Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. The total short-term risks for the non-remediation worker, off-property farmer and a 

trespassing youth are 3.1 x lo", 4.6 x 

due to the presence of naturally occurring thorium-228 and uranium-238 present at background 

concentrations in surface soil. Total hazard indices were also much less than 1 .O. Excavation, 

transportation, and disposal would cause increased particulate emissions. Particulate emissions would 

be reduced by misting of the excavation area, haul roads, and disposal area during construction. 

Vehicular traffk through the site could cause transport of contamination, but would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

and 2.5 x lod, respectively. These risks were principally 

During construction, the site would be delineated into specific work zones. Also, contaminant 

migration due to surface water transport would be controlled by utilizing collection trenches, berms, 

and silt fences around the perimeters of the excavation and disposal sites. In addition, access controls 

would be implemented to ensure contamination is not transported off-site by personnel and vehicles. 

Risks to the public for truck transportation injuries and fatalities are estimated at 6.2 x lo4 and 

6.8 x respectively. 

There would be minimal additional risks to the community since the contaminated flyash and soil 

would be disposed on site. In addition, air monitoring equipment would be positioned around the 

perimeter of the excavation area. to measure any emissions of airborne contaminants. 

Protection of Workers DurinP Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 
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associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. 

Total occupational injuries and fatalities associated with implementation of all remedial alternatives 

was also assessed. Risks to on-site workers for truck transportation injuries and fatalities are 

estimated at 1.8 x lod and 9.1 x lo6, respectively. Public sector transportation risks are comparable 

to occupational risks. Construction injuries and fatalities are estimated at 1.8 and 2.6 x 

respectively. 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 
reasonably achievable. Therefore, short-term risks to the remedial worker are considered acceptable. 

Short-Term Environmental Impacts 

Soil and Geology. Consolidation and construction activities including the installation of erosion and 

runoff control measures, support facilities, and consolidation in the South Field would disturb 

approximately 6.0 ha (15.0 ac) in and around the South Field. 

Water Oualitv and Hvdrolom. A groundwater collection system would be installed at the western 

end and southeastern end of the South Field to extract groundwater from a sand lens layer in the till 

and from the upper Great Miami Aquifer. The groundwater would then be treated. Water during 

consolidation activities would be collected in ditches, low laying areas, and the bottoms of excavated 

areas and then pumped to trucks before being transported to a treatment facility. 

Air Ouality. Personnel and environmental air monitoring would be implemented to ensure that on-site 

workers and ecological receptors are not exposed to airborne emissions that could result from the 

consolidation of waste. If exposure or off-site migration of emissions are detected, work would be 

stopped until proper response actions are implemented. Water sprays would be utilized if needed. 
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Biotic Resources. Approximately 6.0 ha (15.0 ac) of introduced grassland and old field habitat would 

be disturbed during consolidation and construction activities. Refer to South Field Alternative 2, 

Short-Term Environmental Impacts for more information (Section 5.5.2.2.3). 
'{ ' 

Wetlands and FloodDlains. Wetlands impacts would not occur. For information on short-term 

impacts to the floodplain, refer back to South Field Alternative 2, Short-Term Environmental Impacts, 

Section 5.5.2.2.3. Engineering controls would be implemented to minimize any potential impacts. A 

Floodplain/Wetlands Assessment is provided as Appendix H to this report. 

Socioeconomics and Land Use. The present worth capital cost is estimated at $10,008,900 and would 

increase the collective revenue of the CMSA by approximately 1.4 percent. The majority of increase 

would occur during the first 23 months of remedial activities with minimal increase during the 

remainder of the 30 years. 

Cultural Resources. All areas (not previously disturbed) associated with Operable Unit 2 South Field 

would be surveyed and managed appropriately in accordance with the NHPA, OHPO, AIRFA, and 

NAGPRA (Solid Waste Landfill Alternative 2, Short-Term Environmental Impacts, Section 

5.2.2.2.3). 

Duration of Remedial Activities 

Remediation activities for Alternative 7 including excavation, consolidation, and capping are expected 

to be completed and Remedial Action Objectives achieved within 23 months. 

5.5.7.2.6 ImDlementabilitv 

Technical Feasibility 

The technical feasibility of excavation, transportation, consolidation, and capping of the contaminated 

material from the South Field is straightforward and reliable. The excavation, disposal, and 

construction of the capping system can be easily implemented using standard construction equipment 

and techniques. No significant difficulties or uncertainties would be associated with this alternative, 

and no schedule delays would be anticipated due to technical problems. 

The on-site disposal of contaminated material would be effective at remediating the South Field and at 

meeting the remediation goals; therefore, no future remedial action would be anticipated for this 
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alternative. No migration or exposure pathways exist that cannot be monitored adequately to 

determine the effectiveness of the remediation. The groundwater monitoring would be effective in 

monitoring the performance of this alternative. The removal of contaminated material and 

containment would mitigate any potential pathway. 

Administrative Feasibilitv 

All excavation, construction, and disposal activities of contaminated material in this alternative would 

be conducted entirely on site. Substantive provisions of permits that would otherwise be required for 

these activities are considered ARARs. Compliance with ARARs is required of any selected remedial 

alternative. EPA and OEPA are the key agencies that will determine if 1) the proposed/selected 

remedy adequately addresses identified ARARs and 2) the remedial design is consistent with the basis 

for concluding (in the ROD) that the selected remedy will achieve compliance ARARs. The ROD 

would be used as an enforceable document to coordinate actions and responsibilities between the 

DOE, EPA, and OEPA. By legal agreement (Le., Consent Agreements), EPA reviews and approves 

the FS and ultimately the remedial design. OEPA actively participates in the review process. 

Accordingly, if this alternative adequately addresses the identified ARARs, then no known barriers 

would exist to prohibit the remedial action. 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the capping 

system, or excavation and disposal of the contaminated material. Personnel specialized in Health and 

Safety and personnel monitoring would be required. These personnel and others required for 

implementation of this alternative are readily available. 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of technologies is required. In general, standard construction 

practices would be used and a sufficient number of contractors possessing the required skills and 

experience are available to implement this alternative. Therefore, competitive bidding is possible. 
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are summarized in Table 5-29 and are presented in detail in Appendix F. 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

The estimated capital, annual operation and maintenance, and present worth costs for this alternative 31 

The cost estimate for this 32 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$10,008,900 $1,262,400 $1 1,270,500 
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ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$133,414 $79,841 $57,841 $24,400 

TABLE 5-29 

ALTERNATIVE 7 - SOUTH FIELD 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

8 

The present worth cost is calculated based on the time period of 23 months for construction and 30 

years for O&M after remediation. 

9 

10 

CaDital Cost 

The'capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs is 

provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required until 

the remedial action objectives are achieved. For the purpose of the cost estimate a maximum duration 

of 30 years is used. Monitoring activities would support the required CERCLA five-year reviews. 

5.5.7.2.8 State AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared following 

the public comment period. 

5.5.7.2.9 Comunitv AuXDtanCe 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared following 

the public comment period. 
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5.6 ACTIVE FLYASH PILE 

Five alternatives were developed for the Active Flyash Pile. These alternatives, with the exception of 

Alternative 1 (no action), evaluate remediation strategies which are protective of human health and the 

environment. Based on the future land use, PRLs were developed that provide protectiveness at a 

1 x 

COCs based on a future land use scenario with private ownership for the on property resident farmer. 

This alternative considers the subunit to be essentially "free released" for unrestricted use of the soil 

and groundwater by the on property resident farmer. Alternative 2 is also protective of the off 

ILCR and a HI of 0.20 for each COC. Alternative 2 evaluates the PRLs developed for 

property farmer and expanded trespasser. Alternatives 3 through 5 evaluate PRLs developed for 

COCs based on a future land use scenario with federal ownership for the expanded trespasser and off 

property resident farmer. These alternatives consider federal ownership with long-term institutional 

controls (physical barriers, security, deed restrictions) which are used to minimize exposure to the soil 

and groundwater from the subunit. Alternatives 3 through 5 are not protective, at an equivalent 

human health based risk level, for the on property resident farmer considered in Alternative 2. 

Volumes for remediation were established consistent with the PRLs for all COCs based on the 

particular future land use scenario and associated receptor. Therefore, because the on property 

farmer PRLs are the most stringent, the volumes requiring remediation will be the largest. In 

addition to the volumes based on human health based PRLs, the material at the subunit was also 

evaluated against ARAR established remediation levels. 

0 

In Alternatives 2 through 5, the Operable Unit 5 AWWT facility would be used to treat perched 

groundwater and/or co&truction water from Operable Unit 2 remediation activities. The AWWT 

facility is designed to treat process wastewater streams, storm water, and groundwater generated at 

the FEMP that require treatment. The AWWT facility, which is currently being constructed, will treat 

both current and future planned wastewater streams, including wastewater generated by the operable 

units during remediation. 

The AWWT facility was designed as two parallel treatment trains: 1) Phase I at 700 gpm (1 mgd) 

will treat the storm waters collected in the existing Storm Water Retention Basin and will treat South 

Plume groundwater during day periods when no storm water is available for treatment and 2) Phase I1 

at 400 gpm (0.5 mgd) will treat existing "process" wastewaters and future remediation wastewater. 

Wastewater from the remediation of Operable Unit 2's subunits would be coordinated with the other 0 
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remedial wastewater streams in AWWT Phase I1 to assure AWWT facility treatment capacity is 

available. 

The AWWT facility will use different treatment technologies and pro,cesses to ensure that treatment of 

the wastewater and groundwater is effective for removing the contaminants. The treatment 

technologies used by the AWWT facility will remove heavy metals, pesticides, organics, and 

inorganics. The FEMP NPDES permit will be modified to establish discharge limits on the 

contaminants that are treated at the AWWT facility. 

The following sections provide a detailed description and analysis of each alternative for the Active 

Flyash Pile. 

5.6.1 Alternative 1: No Action 

The no-action alternative is retained throughout the FS process as required by the NCP (40 CFR 

300.430[e][6]). This alternative provides a comparative baseline against which other alternatives can 

be evaluated. 

5.6.1.1 DescriDtion 

Under this alternative, no remedial action would be taken. In the no-action alternative, the 

contaminated material would be left in place "as is", without the implementation of any containment, 

removal, treatment, or other mitigating actions. This alternative would not reduce the toxicity, 

mobility, or volume of contamination in the Active Flyash Pile. In addition, this alternative would 

not provide monitoring of soil or groundwater and would not provide for institutional controls, such 

as access controls or deed restrictions, to reduce the potential for exposure. 

5.6.1.2 Detailed Analysis 

The current land use scenario evaluates the following receptors and associated exposure pathways 

under Federal ownership: 
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Receptor 

Trespassing Youth 

Off-Property Fariner 

Groundskeeper 

User of MilWMeat 
Products 

Route of Exposure 

Ingestion, dermal contact, and external radiation 
from the soil. 
Inhalation of particulates in the air. 
Ingestion and dermal contact with surface 
water. 
Ingestion and dermal contact with sediments. 

Inhalation of particulates in the air. 
Ingestion of farm products, such as homegrown 
produce, beef and milk. 

Inhalation of particulates in the air. 
Ingestion, dermal contact, and external radiation 
from the soil. 

Ingestion of beef and milk. 

5.6.1.2.1 Overall Protection of Human Health and the Environment a 
This alternative does not meet the remedial action objectives for the site. The overall protection of 

human health and the environment for the no-action alternative provides no additional protection 

I I  

12 

beyond current conditions and therefore the risk associated with this alternative is the same as the risk 

associated with the existing site conditions. 

13 

14 

15 

The total risk for a trespassing youth exposed to all COCs in soil is 6.8 x lo-', primarily due to 16 

dermal contact with beryllium (4.8 x 

soil is 9.2 x 

and scenarios have an acceptable ILCR (less than 1 x 

Total risk for the groundskeeper exposed to all COCs in 

None of these receptors are exposed to COCs at an unacceptable HI. Other media 

and HI (less than 1.0). 

5.6.1.2.2 Comdiance with ARARs 

CERCLA Section 121 cleanup standards, including compliance with ARARs, apply only to remedial 

actions that EPA determines should be taken under the authority of CERCLA Sections 104 and 106. 

A "no action" decision can only be made when no remedial action is necessary to reduce, control, or 

mitigate exposure because the site is already protective of human health and the environment. If the 
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alternative meets the protectiveness threshold criteria, then compliance with ARARs is not pertinent to 

the selection of the no action alternative. 

5.6.1.2.3 Long-term Effectiveness and Permanence 

Magnitude of Residual Risks 

To determine the long-term risks at the Active Flyash Pile under the no-action alternative, an 

evaluation of two future land use scenarios was performed. These scenarios are future land use under 

private ownership and under federal ownership. 

For the private land use scenario, the total carcinogenic risk to the on-property resident farmer is 

1.9 x 

ILCR of 1 x 10" and the non-carcinogenic hazard exceeds the HI of 1.0. Therefore, under this 

scenario no-action is not acceptable. 

and the total non-carcinogenic hazard is 2.1. The carcinogenic risk exceeds the maximum 

For the federal land use scenario, the total carcinogenic risk to the expanded trespasser is 2.4 x lo4 
and the total non-carcinogenic hazard is 0.28. The total carcinogenic risk for the off-property farmer 

is 9.2 x lod and the total non-carcinogenic hazard is 0.19. 

Long-Term Environmental ImDacts 

Active Flyash Pile Alternative 1 would not be protective of human health and the environment in the 

long term because it does not protect against the potential exposure to contaminated material. Over 

time, natural processes such as rainfall infiltration, erosion, and burrowing animals would lead to 

uncontrolled, widespread release of contaminants into the environment (of specific concern would be 

the 100- and 500-year floodplains of Paddys Run). This would potentially impact soil, surface water, 

groundwater, and biotic resources as well as increase human exposure. 

5.6.1.2.4 

This alternative does not employ any treatment technologies, nor provide any reduction in toxicity, 

mobility, or volume. 

Reduction of Toxicitv. Mobilitv. or Volume 

5.6.1.2.5 Short-Term Effectiveness 

This evaluation criteria addresses the effectiveness of the alternative during the construction and 

implementation of the remedial action. Under the no-action alternative, no remedial action would be 
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taken; therefore, there would be no increase in short-term risks. Under the no-action scenario, no 

remedial action would be taken; therefore, there would not be any increase in short-term impacts to 

the environment as a result of Active Flyash Pile Alternative 1. 

0 

5.6.1.2.6 hwlementabilitv 

No implementation is required for this alternative. 

5.6.1.2.7 Cost 
There would be no capital nor operating and maintenance costs associated with this alternative. 

5.6.1.2.8 State AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.6.1.2.9 Communitv Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.6.2 

This alternative is designed to meet the PRLs for the future, on-property resident farmer. Since this 

alternative assumes private ownership and occupancy by a resident farmer, material with COCs above 

the PRLs for the on-property resident farmer must be removed from the site. 

Alternative 2 - Off-Site DisDosal 

Based on the increased health risks for the on-property resident farmer, the following COCs have 

been established for the Active Flyash Pile: arsenic and radionuclides, including neptunium-237, 

radium-226 and 228, thorium-228, uranium-235/236, and uranium-238 for exposure to soil; 

uranium-234 and 238 for exposure to groundwater. 

A block flow diagram describing this alternative is shown in Figure 549 .  

5.6.2.1 Description 

Under this alternative, material from the Active Flyash Pile area with contaminant concentrations 

above the PRLs for the on-property resident farmer would be excavated and visually segregated. The 0 
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Thorium-228 
Uranium-234 
Uranium-235/236 
Uranium-23 8 
Arsenic 

April 29, 1994 

PRLs shown in Table 5-30 are based on 1 x 10' ILCR or a HI of 0.20 for the on-property farmer. 

Flyash would be staged and tested for radiological contamination. Material with contaminant 

concentrations below background would be transported to a local, off-site disposal facility. A n y  

remaining flyash and contaminated soil would be staged, tested for moisture content, dried as 

necessary to meet NTS acceptance criteria, packaged, and transported to the NTS for disposal. 

~~~~ 

1.35E +00 1.34E + 00 
NC/( 1.1/1 .08)b 1.04E+00 

2.39E-01 1.42E-01 
1.60E+00/(1.1/l.15)b 1.12E + 00 

9.70E + 00 9.92E + 00 

This alternative includes site preparation; removal, treatment, transportation, and disposal of 

contaminated material; site restoration; and institutional actions. It is estimated that the completion of 

this alternative would require 20 months. 

TABLE 5-30 

ACTIVE FLYASH PILE 
CONTAMINANTS OF CONCERN/ON-PROPERTY RESIDENT FARMER 

Medium 
Soil 

PRL Concentrationa Background 

Contaminant 

I Radium-226 I 2.4 1 E + 00 I 1.47E + 00 
I Radium-228 I 1.18E+00 I 1.17E+00 

aSurface Pathway PRL/Groundwater Protection PRL 
bConcentration over Great Miami Aquifer/Concentration on top of terrace 
NC - Not a COC for surface pathway 

5.6.2.1.1 Site PreDaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing an exclusion zone, installation of erosion and sediment control measures and runoff 

control facilities, clearing and grubbing, and installation of site utilities and construction support 

facilities. The following paragraphs describe each of these activities. 
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PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveying 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction final 

as-built elevations of the area will be obtained. 

Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed. The runoff control facilities would be 

designed to control runoff from a 10-year, 24-hour storm event and checked for the potential impact 

from a 25-year, 24-hour storm event. Runoff from the exclusion zone (excavation, staging and 

decontamination areas) would be collected in a sump and pumped to the South Field sedimentation 

tank (see description under Construction Support Facilities). Water from this tank would be conveyed 

to the AWWT facility for treatment. Runoff from areas outside the exclusion zone would be diverted 

to an existing ditch. Diversion of runoff would require construction of berms and/or an interceptor 

ditch outside the exclusion zone. 
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Clearing and Grubbing 

Clearing and grubbing of vegetated areas around the Active Flyash Pile will facilitate construction 

activities that follow. It is estimated that approximately 1 ha (2.5 ac) will be cleared and grubbed. 

Construction fencing and physical markers would be installed to identify the boundaries of the Active 

Flyash Pile and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include power supply and access roads. A power line would be installed from the 

on-site power source to the construction power center. From there, power would be distributed to the 

construction facility, staging area, site lighting, potable water supply, and portable sanitary facility. 

Approximately 640 m (2,100 ft) of gravel roadway (see Appendix E for typical section) would be 

constructed from the security perimeter roadway to the Railroad Loading Facility. 

Construction Support Facilities 

Construction support facilities would include an office area, a staging area, a storage area, a railroad 

loading facility, an exclusion zone, and decontamination facilities. The construction office area to 

support the remediation would include two trailers, a laydown area for equipment and materials, 

construction parking, and temporary fencing. 

The staging area for staging, drying and loading of contaminated material would be provided outside 

the exclusion zone (refer to Figure 5-50 for location). After grading of this area, a 49 x 49 m 

(160 x 60 ft) concrete slab with curb would be constructed. Runoff from the staging area would be 

collected in a concrete sump, pumped to the South Field sedimentation tank, and later pumped to the 

AWWT facility. An HDPE pipeline would be installed between the drainage sump and the South 

Field sedimentation tank. 

The railroad loading facility would be provided west of the AWWT facility on the west side of the 

railroad siding just west of the former production area (see Figure 5-50). Approximately 180 m 
(600 ft) of track would be added next to the existing siding to ensure that at least 91 m (300 ft) of 

track would be directly accessible from the loading area to allow three rail cars to be loaded without 

being moved. Following grading, the staging area [approximately 50 sq m (160 sq ft) concrete slab] 

would be constructed for loading and storage. a 
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The decontamination facility for personnel and equipment would be constructed at the entrance/egress 

control point (refer to Figure 5-50). The decontamination facility would include a trailer to 

store/remove/dispose PPE and decontamination area for construction equipment and personnel (for 

typical details of decontamination facilities, refer to Appendix E). Wastewater and runoff from the 

decontamination areas would be collected in a sump, pumped to the sedimentation tank, and later 

pumped to the AWWT facility. 

5.6.2.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Active Flyash Pile would be performed using 

conventional construction equipment. Types of equipment to be used include track-type excavators, 

front end loaders, and dump trucks. Safe excavation slopes would be maintained in accordance with 

OSHA guidelines. 

During removal, material from the Active Flyash Pile would be visually segregated and staged. 

Flyash would be tested for radiological contamination. Flyash with contaminant concentrations below 

background would be transported to a local, off-site disposal facility. Studies of flyash samples from 

the Kentucky coal region (OWL, David Klein, 1975; VPL, Furr, Parkinson, et. al.) indicate that the 

concentration of total uranium ranges from 9.0 to 30.1 ppm. This equates to a uranium-238 isotopic 

activity ranging from 3.0 to 10.0 pCi/g (see Appendix E for conversion calculations). Therefore, a 

limit of 10 pCi/g for the uranium-238 isotope has been chosen for segregating cross contaminated 

flyash from that with "background" amounts of uranium from the Active Flyash Pile. Based on this 

criteria, it is estimated that 49,000 cu m (65,100 cu yd) of flyash would be disposed off-site at the 

local facility. 

The contaminated soil and sediment would be tested for moisture content, dried as necessary to meet 

NTS acceptance criteria, packaged, and transported to the NTS for disposal. It is estimated that 

approximately 7,850 cu m (10,300 cu yd) of contaminated material would be excavated for shipment 

to NTS. As part of the excavation activities, groundwater monitoring wells at the Active Flyash Pile 

would be plugged and abandoned as necessary. The construction water from the excavation areas 

would be collected and pumped to the South Field above-ground sedimentation tank before being 

pumped to the AWWT facility for further treatment. 
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After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

5.6.2.1.3 Treatment of Contaminated Material 

Drying of the contaminated sediment and soil from the Active Flyash Pile would be performed to 

reduce the moisture content of the material to meet NTS acceptance criteria, as described in Section 

5.6.2.1.5. Drying of the contaminated material would'be performed using an indirect heat rotary 

tube drier located at the staging area. It is estimated that approximately 535 cu m (700 cu yd) of 

contaminated material would require drying. 

5.6.2.1.4 Transuortation of Contaminated Material 

The excavated flyash suitable for disposal at the local disposal facility would be transported in dump 

trucks. The contaminated sediment and soil would be transported by rail to the NTS near Las Vegas, 

Nevada. The material would be hauled from the Active Flyash Pile in dump trucks to the staging 

area. Trucks would be lined and covered to prevent the trucks from becoming contaminated and to 

prevent the spread of contamination during transportation. At the staging area the contaminated 

material would be dried as necessary and placed on a conveyor system that would discharge to a 

hopper. The hopper would screen out the large material and feed to containers for packaging. 

Before packaging, the moisture content of the contaminated material would be verified. Any material 

that exceeded NTS moisture acceptance criteria would be returned for further drying. 
\ ". 

\ 

The contaminated material would be packaged in polyethylene-lined, DOE-Nevada approved IBCs. 

The IBCs would be loaded into IS0 containers and placed on railroad cars. Before loading IBCs on 

the railroad cars, each IBC would be inspected and certified in accordance with NTS waste acceptance 

criteria. Each railroad car would carry three IS0 containers containing four IBCs. Since there is no 

rail service directly to NTS, the rail shipment would be to Las Vegas, Nevada where the containers 

would be unloaded and transferred to truck for the final 60 mi to NTS. 
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5.6.2.1.5 Disuosal of Contaminated Material 

NTS was selected as the disposal facility for the disposition of the contaminated material from the 

Active Flyash Pile. At the NTS, the IBCs would be removed from the IS0 containers, placed 

directly into disposal trenches, and covered with uncompacted soil. The IS0 container would be 

returned to the FEMP for reuse. The NTS disposal trenches are excavated to between 4.5 and nine m 

(15 and 30 ft) into the dense, gravelly, silty sand. The size of NTS open trenches varies from 60 to 

90 m (200 to 300 ft) wide and from 76 to 365 m (250 to 1200 ft) long. The soil excavated from the 

trenches is stockpiled for later use as fill and cover over the material placed in the trenches. 

To ship material to the NTS, the FEMP must have a Waste Certification Program and Plan for 

assuring that contaminated material from the Active Flyash Pile meets NTS Waste Acceptance 

Criteria. The major aspects of the program would include container inspection and certification, 

certification of the contents, and certification of shipments. The packaging criteria pertinent to the 

contaminated material from the Active Flyash Pile would include assurance that the package meets 

DOT Type A package requirements for shipping and that the external radiation levels for the package 

do not exceed 200 millirem per hour on contact during handling, shipment, and disposal. The 

packaging would also have to meet size, weight, strength, closure, loading, and handling 

requirements. To certify the contents, the contaminated material must have no free liquids (or more 

than 0.5 percent by volume of the external container), must not be a hazardous waste (listed or 

characteristic), and must pass the paint filter test. Other acceptance criteria is provided in the NTS 

Defense Waste Acceptance Criteria, Certification, and Transfer Requirements, NVO-325. 

5.6.2.1.6 Site Restoration 

After removal of the contaminated material from the Active Flyash Pile, a post-removal survey of the 

site would be performed to determine earthwork requirements for the finish grading. The site would 

be finish graded to blend with the surrounding topography (refer to Figure 5-51). Clean fill [an 

estimated 29,800 cu m (20,000 cu yd)] for the finish grading would be borrowed from an off-site 

source. An on-site borrow source will be evaluated during remedial design. A potential area of the 

on-site borrow location is presented in Appendix E.7. Finish graded areas would be vegetated to 

minimize erosion. The runoff control system for the finish graded areas would be designed for runoff 

from a 25-year, 24-hour storm event and checked for potential impact from a 100-year, 24-hour 

storm event. Runoff from the finish graded areas would be drained into the existing ditch east of the 
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0 landfill. At the completion of the finish grading a post-construction survey would be performed to I 

document the as-built condition of the site. 2 

3 

5.6.2.1.7 Institutional Actions 4 

There would be no institutional actions associated with this alternative. 5 

6 

5.6.2.2 Detailed Analysis 7 

8 

5.6.2.2.1 Overall Protection of Human Health and the Environment 9 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. Pathways that exist for the on-property resident farmer include inhalation 

(groundwater, particulates, and indoor radon from air), ingestion (produce, livestocklmilk, 

IO 

I I  

12 

groundwater, and soil), dermal contact (groundwater and soil), and external radiation (soil). 

Following removal, the material with contaminant concentrations above the PRLs for the on-property 

13 

14 

resident farmer would be dried as necessary to meet disposal criteria, shreddedkrushed as necessary 15 

to facilitate handling, and disposed off-site at the Nevada Test Site (NTS). 

would eliminate the source of contamination, thereby eliminating the potential for exposure through 17 

these pathways. 18 

Therefore, this alternative 16 0 
This alternative would not reduce the toxicity, mobility, or volume of contaminants through 

treatment. However, segregation during construction is expected to reduce the volume of 

19 

20 

21 

contaminated material requiring management. 22 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. No long-term institutional actions, such as groundwater monitoring, access 

restrictions, or deed restrictions, would be required as part of this alternative since material with 

contaminant concentrations above the relevant PRLs would be disposed off-site. 

5.6.2.2.2 ComDliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARS and TBCs is presented in Section 2.2. The complete list of 

ARARsRBCs is presented in Appendix B. e 
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Chemical-Specific ARARs/TBCs 

Alternative 2 would comply with the cheinical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARS associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Active Flyash Pile. This material would be disposed at an approved off-site disposal facility. 

Water encountered during construction would be treated at the AWWT to meet the Ohio Water 

Quality Standards found in Table B-1 of Appendix B. 

Action-Specific ARARs/TBCs 

There are no action-specific ARARs that would be pertinent to the activities associated with 

Alternative 2. Removal and off-site disposal of the contaminated material from the Active Flyash Pile 

would not activate any of the principal action-specific ARAR requirements identified in Section 2.2 or 

the detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Due to the 

radiological constituents in the waste and planned disposal at an off-site low-level radioactive disposal 

facility, the waste would be classified as low-level radioactive wastehesidual radioactive material. 

Packaging and transportation of these wastes would be required to meet DOT requirements for the 

transport of hazardous materials. These non-ARAR requirements are listed in Table B-6 of 

Appendix B. 

Location-Specific ARARs/TBCs 

There are no location-specific ARARs that would be pertinent to the activities associated with 

Alternative 2. 

5.6.2.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The material located in the Inactive Flyash Pile contains COCs for different media associated with the 

route of exposure. After the RAOs are achieved, all COCs will be remediated to their respective 

PRLs based on a 1 x 10" ILCR or HI of 0.20. The COCs and their respective PRLs and background 

concentrations are presented in Table 5-30. 

Background risk for the on-property farmer is 4.9 x 10". The hazard index is less than 1.0. This 

alternative removes all contaminated material to approximately background concentrations, therefore 
8 0 0 ~ ~ 0  
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there is no long-term residual risks. Additionally, no contaminated material would remain at the 

Active Flyash Pile to result in contamination of the Great Miami Aquifer at unacceptable risks. The 

potential for future risk at the site associated with off-site waste disposal is considered negligible. 

Adeauacv and Reliability of Controls 

Because this alternative includes complete removal of contamination and off-site disposal, there would 

be no need for a five-year CERCLA review of soils at the Active Flyash Pile. Once removal of 

contaminated material is complete, the site would be considered remediated to the PRL levels 

associated with the on-property resident farmer and would not require operation, maintenance, or 

future remedial actions. Therefore, uncertainties associated with operation and maintenance would 

not exist for the site. In addition, this alternative has no technical components that would require 

replacement. Removal and off-site disposal, as well as backfilling the excavated area with clean 

material, would eliminate future on-site threats associated with the remedial action. Therefore, risks 

associated with a failure of the remedial action would be negligible. 

All removed waste would be disposed off site in approved facilities. All disposal requirements must 

be met prior to off-site disposal. NTS acceptance criteria requires that all material pass the paint 

filter test for free liquids. Disposal at NTS is reliable since the facility is currently used by DOE for 

disposal of contaminated materials. 

Long-Term Environmental Impacts 

For the off-site disposal of contaminated at NTS, refer to Solid Waste Landfill Alternative 2, 

Long-Term Environmental Impacts (Section 5.2.2.2.3). Note that approximately 0.3 ha (0.7 ac) at 

NTS would be required. 

The remaining flyash associated with the Active Flyash Pile Alternative 2 (49,700 cu m 

[65,000 cu yd]) would be identified as exempt by OEPA Policy 4.07. Various exempt disposal 

facilities are located within 161 km (100 mi) of the FEMP site. Dump trucks would be utilized to 

haul exempt flyash to an off-site disposal facility in compliance with the exempt waste regulations for 

the State of Ohio. 

Long-term environmental impacts at the FEMP site as a result of the removal and off-site disposal of 

flyash and soil would be expected to be positive due to the elimination 
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Run. All areas disturbed at the FEMP site as a result of these remediation efforts would be regraded 

and revegetated appropriately. Residual risks to ecological receptors due to low concentrations and 

limited access to contaminants (Le., clean soil cover) would be minimal. 

Riparian areas around Paddys Run do provide potential habitat for the state endangered mountain 

bindweed and slender finger-grass. Surveys will be completed for these species during summer 1994. 

Engineering controls would be implemented to minimize or eliminate any long-term impacts (e.g., 

fugitive dust, runoff as a result of remedial activities) to the 100- and 500-year floodplains. In 

addition, long-term impacts to the state threatened Sloan's crayfish which has been observed in 

Paddys Run would not be expected due to the implementation of engineering controls. However, a 

FloodplaidWetlands Assessment was completed and is provided in Appendix H. 

5.6.2.2.4 

Since there would be no treatment associated with this alternative, no portion of the waste material 

would be either destroyed or treated. Therefore, there would be no reduction in toxicity, mobility, or 

volume of the toxic contaminants in the waste material disposed at the off-site disposal facilities. 

Removal of the contaminated material from the site would eliminate the potential for migration at the 

site. 

Reduction of Toxicity, Mobility. or Volume Through Treatment 

5.6.2.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer, and 

non-remedial worker were all within that expected under naturally occurring background conditions. - 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for each alternative. 

Protection of the Community Durinn Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Total short-term risk associated with this alternative for the non-remedial worker, 

off-property farmer and trespassing youth receptors are 7.8 x lo", 1.7 x lo", and 8.7 x lo4, 

respectively. Total hazard index to the trespassing youth and non-remediation worker is less than 1.0. 

Excavation, transportation, and disposal would cause increased particulate emissions. Also, there 

would be increased truck and rail traffic associated with off-site disposal of excavated material, which 

would result in contaminated material being transported over rail lines and public roadways. 
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Public sector thck injuries and fatalities are estimated at 2.4 x 

Public sector train injuries and fatalities were 1.0 and 2.7 x lo-’ respectively. 

and 2.6 x lo”, respectively. 

Particulate emissions would be reduced by misting of the excavation area, haul roads, and staging 

areas during excavation and disposal. Increased truck traffic cannot be avoided, but assurances as to 

driver qualifications, placarding of the disposal containers, and notification of the appropriate agencies 

of haul routes would be initiated. Vehicular traffic through the site could cause transport of 

contamination, but would be minimized through the use of equipment decontamination facilities within 

close proximity of the excavation. 

During construction, the site would be delineated into specific work zones. Also, contaminant 

migration due to surface water transport would be controlled using silt fences, sedimentation basins, 

and other measures. In addition, access controls would be implemented to ensure contamination is 

not transported off-site by personnel and vehicles. Also, monitoring of airborne emissions would be 

performed. 

The disposal of contaminated material from the Active Flyash Pile at NTS is not expected to exceed 

protective levels for the community around NTS for the short term. The material would meet NTS 

acceptance criteria; therefore, the material would be managed within NTS’s protective criteria. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include inhalation of particulates, dermal contact, 

ingestion, inhalation, and external radiation. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be construct and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. 

Occupational injuries and fatalities from truck transportation associated with implementation of 

remedial actions were assessed. Truck transportation injuries are estimated at 8.3 x lo-*. Fatalities 

associated with truck transportation were estimated at 4.3 x lo4. Train transportation injuries and 

fatalities associated with remedial actions were estimated at 0.68 and 6.8 x lo”, respectively. 

Construction injuries and fatalities were estimated at 0.50 and 7.3 x lo”, respectively. 
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All remedial activities would be conducted in accordance with a Health & Safety Plan developed to 

meet 29 CFR 0 1910.120 (b)(4). Construction and disposal activities would be conducted in 

accordance with the Site Specific Health & Safety Plan and would mitigate potential for workers to be 

exposed to unacceptable contaminant concentrations. Training, procedures, and personnel monitoring 

would assure that worker exposure would be as low as reasonably achievable. Therefore, short-term 

risks for remedial workers would be acceptable. 

. r 

Short-Term Environmental ImDacts 

Soil and Geology - Approximately 7,895 cu m (10,300 cu yd) of contaminated sedimenthoil and 

49,700 cu m (65,000 cu yd) of flyash would be excavated and disposed off site. Clearing and 

grubbing operations would be required to support the development of staging areas, construction of 

support facilities, and upgrade of access roadways. A rail loading area would also need to be 

installed west of the AWWT. The rail area would require an additional 183 m (600 ft) of track. 

Remedial activities would disrupt a total of approximately 1.5 ha (3.6 ac) of land. Erosion control 

measures would be maintained during remedial activities. No impacts to the geology of the FEMP 

site and surrounding areas would be expected during remedial activities. 

Water Oualitv and Hvdrolonv - Both surface water and groundwater collected in open pit excavations 

during removal of the flyash and radiologically contaminated soils would be pumped into trucks for 

transportation to an unloading area sump before being sent to a treatment facility. . 

Air Oualitv - A decontamination zone would be established around the Active Flyash Pile to prevent 

contaminants from being carried from the site. Control points would also be implemented. During 

construction and excavation activities, dust suppressants (i.e., water sprays) would be utilized. 

During transportation activities, all truck loads of flyash would be covered. 

Biotic Resources - Staging and support facilities for off-site disposal of flyash and soils would cause 

the disturbance of approximately 1.5 ha (3.6 ac) of introduced grassland and old field habitat. The 

introduced grassland habitat that would be lost may be suitable habitat for the federally endangered 

running buffalo clover. If running buffalo clover is present, a long-term impact due to loss of this 

federally endangered species would result. Surveys will be completed in the summer of 1994 for this 

species. 
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Surface water runoff into the Storm Sewer Outfall Ditch and/or Paddys Run during excavation 

activities could potentially impact the ephermal aquatic habitat and the state threatened Sloan's 
. 

i 

2 

crayfish, respectively. Proper runoff and erosion control measures would minimize or eliminate this 

impact. Construction activities could disturb the riparian habitat around Paddys Run. Engineering 4 

controls would be implemented to minimize any impacts. 

3 

5 

6 

Wetlands and Floodplains - Wetlands impacts would not occur. Engineering controls would minimize 

or eliminate indirect impacts (e.g., sedimentation and runoff,) to the 100- and 500-year floodplains. A 

FloodplaidWetlands Assessment was completed and is provided in Appendix H. 

Socioeconomic and Land Use - The present worth capital cost of implementing Active Flyash Pile 

Alternative 2 is estimated at $ 76,217,800 which would increase the collective revenue of the CMSA 

by 9.5 percent over a period of 30 years with the majority of increase occurring during the first 20 

months of remedial activities. Refer to Appendix C for risks related to transportation of wastes off 

site. 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Active Flyash Pile alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

Duration of Remedial Activities 

The excavation and disposal, including transportation to NTS, of contaminated flyash and soil would 

be completed and remedial action objectives achieved within 20 months. 

5.6.2.2.6 Implementability 

Technical Feasibility 

The technical feasibility excavation and off-site disposal of contaminated material from the Inactive 

Flyash Pile is straightforward and reliable. The excavation, segregation, drying, and packaging 

activities can be easily implemented using standard construction equipment and techniques. Off-site 

transport to NTS would consist of rail transport of the containers to Las Vegas, Nevada and truck 

transport to NTS. 0 
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Several minor difficulties would have to be addressed .with this alternative. First of all, visual 

segregation of material will not be exact, but it is not critical to the success of the alternative. 

Secondly, the radiological segregation and confirmation would be time consuming, but the timing is 

not a critical issue. Thirdly, handling of storm water runoff from the Active Landfill Pile will require 

special consideration due to steep embankments at the site. Finally, certification of compliance with 

acceptance criteria for disposal at NTS will require special attention. 

Administrative Feasibility 

All excavation, segregation, and packaging of contaminated material generated in this alternative will 

be conducted entirely on-site. Substantive provisions of permits that would otherwise be required for 

these activities are considered to be ARARs. Compliance with ARARS is required of any selected 

remedial alternative. EPA and OEPA are the key agencies that will determine if 1) the 

proposed/selected remedy adequately addresses identified ARARs and, 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance with ARARs. A ROD would be used as an enforceable document to coordinate actions 

and responsibilities between the DOE, the EPA, and OEPA. By legal agreement (Le., Consent 

Agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then known administrative barriers would exist to prohibit the remedial action. 

Off-site waste disposal would be required with this alternative. Various DOT, state, and local permits 

for transportation of the contaminated material from the Active Flyash Pile would be required. 

However, shipment of such material throughout all regions of the country is performed on a daily 

basis. In fact, the FEMP has been actively shipping contaminated materials to NTS for several years. 

Therefore, such permits should be readily available. 

It will be necessary to obtain approval from NTS for disposal of the contaminated material from the 

Active Flyash Pile. However, the FEMP has a working relationship with the DOE office managing 

NTS and has been actively shipping wastes to NTS for several years. Since the material generated 

under this alternative is similar to FEMP waste streams currently approved for disposal at NTS, it 

may be possible to ship this material to NTS under the existing FEMP/NTS Waste Shipping 

Application or to modify the existing approval. 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

Availability of Services and Materials 

ANNUAL O&M 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

1 

Personnel with highy specialized skills would not be required for excavation or disposal. Laborers 2 

3 

4 

5 

6 

capable of operating standard driers, crushers, and material handling equipment would be required. 

Also, personnel specialized in Health & Safety and personnel monitoring would be required. 

personnel and others required for implementation of this alternative are readily available. 

These 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of these technologies would be required. In general, standard 8 

construction practices would be used to implement this alternative and a sufficient number of 

7 

9 

contractors possessing the required skills and experience are available to implement this alternative. 

Therefore, competitive bidding is possible. 

10 

11 

12 

13 NTS currently accepts low level radioactive wastes and has adequate capacity to accept the 

contaminated material from the Active Flyash Pile. 14 

15 

5.6.2.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 0 
are summarized in Table 5-31 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-31 

ACTIVE FLYASH PILE 
ALTERNATIVE 2 

CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

11 $76,217,800 I $0 I $76,217,800 I $0 I $0 I $0 I $0 11 

The Present Worth Cost is calculated based on a time period of 20 months for construction. 
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CaDital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 

No applicable for this alternative. 
/ 

Y 

5.6.2.2.8 State AcceDtance 

This criteria would be addressed in the Responsiveness Summary and ROD after comments on this 

report and the proposed plan have been received. 

5.6.2.2.9 Community AcceDtance 

This criteria would be addressed in the Responsiveness Summary and ROD after comments on this 

report and the proposed plan have been received. 

5.6.3 

This alternative is designed to meet the PRLs for the expanded trespasser and the off-property farmer 

Alternative 3 - On-Site DisDosal 

Based on the increased health risks for the expanded trespasser and off-property farmer receptors, the 

following COCs have been established for the Active Flyash Pile: arsenic, beryllium, and 

radionuclides, including radium-226 and 228, and thorium-228 for exposure to soil; and uranium-234 

and uranium-238 for exposure to groundwater. 

A block flow diagram describing this alternative is shown in Figure 5-52. 

5.6.3.1 DescriDtion 

Under this alternative, material from the Active Flyash Pile area with contaminant concentrations 

above the PRLs for the expanded trespasser or off-property farmer would be excavated, staged, and 

deposited in an on-site disposal cell. The PRLS shown in Table 5-32 are based on 1 x lo4 ILCR or a 

HI of 0.20 for the off-property farmer and expanded trespasser. 
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Contaminant 

TABLE 5-32 

ACTIVE FLYASH PILE 
CONTAMINANTS OF CONCERN 

OFF-PROPERTY FARMER PLUS EXPANDED TRESPASSER 

1 x lod 
PRL Concentration Background 
@Ci/g, mg/kg, or Concentration @Ci/g, 

mg/L) mg, kg, or mg/L) Medium 
Soil Radium-226 I 1.84E +00 I 1.47E+00 

Beryllium 5.44E + 00 6.OE-01 

This alternative includes site preparation; removal, transportation, and disposal of contaminated 

material; site restoration; and institutional actions. It is estimated that the completion of this 

alternative would require 24 months. 

5.6.3.1.1 Site PreDaration 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing exclusion zones, installation of erosion and sediment control measures and runoff control 

facilities, clearing and grubbing, and installation of site utilities and construction support facilities. 

The following paragraphs describe each of these activities. 

Preparation of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 
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1 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, 

2 

3 

4 

5 

final as-built elevations of the area will be obtained. 6 

7 

Exclusion Zone 8 

9 An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

12 

13 Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Active Flyash Pile site and the 

24-hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. 

14 

15 

Disposal Cell site. The runoff control facilities would be designed to control runoff from a 10-year, 16 

17 

Runoff from the exclusion zones (excavation, staging, and decontamination areas) would be collected 18 

in separate sumps and pumped to separate sedimentation tanks (see descriptions under Construction 

Support Facilities). Water from the Disposal Cell tank would be conveyed to the AWWT facility in 

double wall pipelines [approximately 305 m (1000 ft) from the Active Flyash Pile and to the South 

Field sedimentation tank and 1100 m (3500 ft) from the Disposal Cell site]. The double wall 

pipelines to the AWWT facility from the Disposal Cell and South Field sedimentation tank would 

consist of two-inch HDPE carrier pipe and four-inch HDPE container pipe. Runoff from areas 

outside the exclusion zones would be diverted to existing ditches. Diversion of runoff would require 

construction of berms and/or an interceptor ditches outside the exclusion zones. 
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ClearinP and Grubbing 23 

Clearing and grubbing of vegetated areas in the Active Flyash Pile and Disposal Cell areas will 29 

30 facilitate construction activities that follow. It is estimated that approximately 1 ha (2.5 ac) will be 

cleared and grubbed in the Active Flyash Pile area and approximately 8 ha (20 ac) in the area of the 31 

32 Disposal Cell. Construction fencing and physical markers would be installed to identify the 0 
FER\CRU2FS\rrXTSEC5.#3\Apri121. 1994 4:Wprn 5484 



5502 
t 
. q,.,,, . .  .# , _  

FEMP-OU024 DRAFT 
. .  ( .  

April 29, 1994 

boundaries of the Active Flyash Pile and the Disposal Cell site and to limit personnel and equipment 

access. 

Site Utilities 

Site utilities would include power supply, access roads, and security fencing. A power line would be 

installed from the on-site power source to the construction power center. From there, power would 

be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. A haul road [approximately 792 m (2,600 ft)] would be constructed from 

the Active Flyash Pile to the Disposal Cell site. Also, the South Access Road would be relocated east 

of the Disposal Cell site to allow the existing road to be used for transport of contaminated material 

from the Active Flyash Pile to the Disposal Cell. Security fencing would be installed around the 

Disposal Cell site and on both sides of the haul road. 

Construction Su~uort Facilities 

Construction support facilities would include an office area, a staging area, a storage area, exclusion 

zones, and decontamination facilities. The construction office area to support the remediation would 

include two trailers, a laydown area for equipment and materials, construction parking, and temporary 

fencing. 

The staging area for temporary storage, dewatering, and loading of contaminated material would be 

provided outside the Disposal Cell area (refer to Figure 5-8 for location). After grading of this area, 

a 49 x 49 m (160 x 160 ft) concrete slab with curb would be constructed. The storage area for 

temporary storage of contaminated material from all Operable Unit 2 subunits would be provided 

outside the disposal cell area (refer to Figure 5-7 for location). After grading of this area, 60 x 60 m 

(200 x 200 ft) asphalt slab with curb would be constructed. The runoff from the staging area and 

storage area would be collected in a concrete sump, pumped to a sedimentation tank, and later 

pumped to the AWWT facility. An HDPE pipeline would be installed between the drainage sump 

and the South Field sedimentation tank. 

The decontamination facilities for personnel and equipment would be constructed at both the 

entrance/egress control points (refer to Figure 5-53), Each decontamination facility would include a 

trailer to store/remove/dispose PPE and decontamination areas for construction equipment and 

personnel (for typical details of decontamination areas, refer to Appendix E). Wastewater and runoff 
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from the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and 

later pumped to the AWWT facility. 

5.6.3.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Active Flyash Pile would be.performed using 

conventional equipment. Types of equipment to be used include track-type excavators, front end 

loaders, and dump trucks. Safe excavation slopes would be maintained in accordance with OSHA 

guidelines. 

As material is removed, flyash and contaminated soil would be visually segregated and transported to 

the storage area. The flyash and contaminated soil would be deposited in the Disposal Cell. It is 

estimated that approximately 54,700 cu m (71,600 cu yd) of contaminated material would be 

excavated. As part of the excavation activities, groundwater monitoring wells at the Active Flyash 

Pile would be plugged and abandoned as necessary. The construction water from the excavation areas 

would be collected and pumped to the South Field above-ground sedimentation tank before being 

pumped to the AWWT facility for further treatment. a 
After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

5.6.3.1.3 TransDortation of Contaminated Material 

The contaminated material would be hauled from the Active Flyash Pile to the storage area at the 

Disposal Cell in dump trucks. The trucks would be lined and covered to prevent the trucks from 

becoming contaminated and to prevent the spread of contamination during transportation. 

5.6.3.1.4 DisDosal of Contaminated Material 

An on-site disposal cell would be constructed in the southeast comer of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8). The Disposal Cell would be constructed in 

accordance with the applicable ARARS and DOE guidelines. The cell would be designed for a 

minimum life of 200 years, with an expected life of'1,OOO years. Approximately 134,000 m (175,000 

cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed in the Disposal Cell. An 0 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

FER\CRU2FS\TEXTSEC5.#3\April21, 1994 4:04pm 5487 



FEMP-OU024 DRAFT 
April 29, 1994 

additional 62,000 cu m (81,000 cu yd) of soil from the subunits would be used for the Disposal Cell 

berm construction. The Disposal Cell would accept approximately 54,700 cu m (71,600 cu yd) of 

contaminated flyash and soil from the Active Flyash Pile. 
.'.: :.. 

Construction of the cell would include site preparation; installation of the liner system and leachate 

collection system; disposal of the contaminated material; and capping. 

Site Premration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.6.3.1.1, including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

DisDosal Cell Liner 

The liner system would be constructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The liner construction would begin with subgrade preparation. The 

Disposal Cell site would be graded and compacted to at least 95 percent of the maximum standard 

Proctor density. The side walls of the cell would then be constructed using clean material from the 

site. The liner would be designed to minimize the potential release of contaminated leachate to the 

perched groundwater and the underlying Great Miami Aquifer. The liner would be 52,000 sq m 

(560,000 sq ft). 

The liner components, from bottom to top, (refer to typical detail of Disposal Cell liner in 

Appendix E) would include a primary liner of 1.5 m (60-in.) thick compacted clay-bentonite mix with 

a maximum permeability of 1 x cdsec,  a barrier layer of 60-mil HDPE FML, geotextile fabric 

to protect the FML during placement of the drainage layer, a 30-cm (12-in.) thick drainage layer of 

pea gravel with a minimum permeability of 1 x lo-' cdsec,  15-cm (six-in.) diameter perforated 

HDPE piping in the drainage layer for the leachate collection, geotextile fabric over the drainage 

layer to prevent migration of fines from the overlaying Contaminated material into the pea gravel, and 

a 30-cm (12-in.) thick cushion layer without any sharp objects. Contaminated material placed in this 

layer would be pre-screened and would be free of sharp objects or other characteristics that could 

jeopardize the integrity of the non-woven geotextile. No heavy equipment would be operated over the 

liner until the 30-cm (12-in.) cushion layer is placed. 

IO00525 
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The leachate collection system would include approximately 915 m (3,000 linear ft) of 30-cm (six-in.) 

diameter perforated HDPE leachate collection piping in the drainage 1ayer;‘two HDPE leachate 

collection sumps outside the liner area, double wall (two-inch carrier pipe, four-inch containment 

pipe) HDPE leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout 

manholes on the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 

Caming Svstem 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The total area of the cap would be approximately 52,700 sq m (567,000 sq ft) and would 

include dike and composite cap. a 
The composite cap would be constructed in six distinct layers to provide final closure of the Disposal 

Cell (refer to typical detail of composite cap in Appendix E). The bottom layer of the cap would be a 

contouring layer to provide foundation for the upper layers. Clean compacted fill material from an 

on-site source would be used in constructing the contouring layer. This layer would be 30 to 60 cm 

(12 to 24 in.) thick and would be rough graded to a minimum of four percent slope. A barrier layer 

would be placed above the contouring layer to impede downward movement of moisture from the 

drainage layer. The barrier layer would consist of 60-cm (24-in.) thick compacted clay with 

maximum permeability of 1 x c d s e c  and a bentonite geocomposite liner on top. A 30-cm 

(12-in.) thick drainage layer consisting of pea gravel would be placed above the barrier layer to 

intercept infiltrating precipitation. The gradation for pea gravel would be selected to provide a 

minimum permeability of 1 x 10” cdsec.  A geotextile fabric would be placed above and below the 

drainage layer to prevent migration of the materials in the different layers. A 90-cm (36-in.) thick 

biotic layer of cobble stone would be placed above the drainage layer to serve as an intrusion barrier 

to burrowing animals. A six-inch thick filter layer of sand with a geotextile fabric above and below 

would be constructed above this biotic barrier. The upper layer of the cap would be comprised of a 

53-cm (21-in.) thick vegetative root support zone of common soil, a 15 cm (six-in.) layer of top soil, 0 
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and grass cover. Fertilizing, seeding, and mulching for the grass cover would be performed in 

accordance with the approved Erosion and Sediment Control Plan to minimize surface erosion. The 

cap'would be finish graded to a minimum slope of four percent. 

Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell facility. 

5.6.3.1.5 Site Restoration 

After removal of the contaminated material from the Active Flyash Pile, a post-removal survey of the 

site would be performed to determine earthwork requirements for the finish grading. The site would 

be finish graded to blend with the surrounding topography (refer to Figure 5-51). Clean fill 

[approximately 15,300 cu m (20,000 cu yd)] for the finish grading would be borrowed from an 

off-site source. Finish graded areas would be vegetated to minimize erosion. The runoff control 

system for the finish graded areas would be designed for runoff from a 25-year, 24-hour storm event 

and checked for potential impact from a 100-year, 24-hour storm event. At the completion of the 

finish grading a post-construction survey would be performed to document the as-built condition at the 

site. 

5.6.3.1.6 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of twenty pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

[bottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m (80 ft) deep]. 

Initially groundwater level measurements would be taken. In addition, semi-annual sampling and 

analysis would be performed to monitor the groundwater quality and performance of the extraction 

system. If groundwater contamination would be discovered, corrective action would be taken. 
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0 Access Restrictions I 

Access restrictions would be implemented at the Active Flyash Pile and Disposal Cell. A security 2 

fence topped with barbed wire would surround the area to discourage intruders. 

controls are in effect, access to the site would be confined to authorized personnel. 

physical markers would be used to restrict access. 

While access 

Permanent 

3 

4 

5 

6 

Deed Restrictions 7 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Active Flyash Pile 

and Disposal Cell site under this alternative to ensure achievement of RAOs. 

would prevent the drilling of wells for water consumption and agricultural use as well as restrict 

8 

These restrictions 9 

10 

future excavation activities. 1 1  

5.6.3.2 Detailed Analysis 

5.6.3.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. Pathways that exist for the off-property resident farmer include inhalation 

(soil and groundwater), ingestion (plants, livestock, and groundwater), and dermal contact 

(groundwater). Pathways that exist for the expanded trespasser include inhalation (airborne 

particulates from soil), ingestion (soil), dermal contact (soil), and external radiation (soil). Following 

removal, the flyash and soil with contaminant concentrations above the PRLs for the off-property 

farmer and expanded trespasser would be disposed at the on-site Disposal Cell. Therefore, this 

Overall Protection of Human Health and the Environment 
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22 

alternative would consolidate the source of contamination and provide engineering and institutional 

exposure to the contaminants and would be designed for a life of 1,000 years. 

23 

controls to reduce the potential for exposure through these pathways. The cell would prevent direct 24 

25 

26 

This alternative would not significantly reduce the toxicity, mobility, or volume of contaminated 27 

28 

29 

flyash and soil through treatment. However, disposal in the engineered Disposal Cell would reduce 

the potential for migration of contaminants. 

30 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions, such as groundwater monitoring at the Disposal Cell, access 

31 

32 0 restrictions, and deed restrictions, would be employed to provide additional assurance that overall 33 
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protection is maintained, since all the material with containment concentrations above the relevant 

PRLs would be disposed on-site. 

5.6.3.2.2 ComDliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Chemical-Specific ARARs/TBCs 

Alternative 3 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Active Flyash Pile. This material would be disposed at an on-site disposal facility. 

The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT to meet the Ohio Water 

Quality Standards found in Table B-1 of Appendix B. 

Action-SDecific ARARs/TBCs 

Alternative 3 would meet the principal action-specific AR4Rs discussed in Section 2.2 and the 

detailed listing of ARARdTBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Active 

Flyash Pile waste is classified as exempted waste, design and construction of the on-site disposal 

facility would meet the OEPA technical requirements for the disposal of exempted waste. 

Location-SDecific ARAFWTBCs 

Alternative 3 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Active Flyash Pile would be performed under the relevant and appropriate CAMU regulations (40 

CFR 5264.552). While the wastes in Operable Unit 2 are not considered to be hazardous wastes, the 

substantive requirements of the CAMU rule are considered to be relevant and appropriate because the 

CAMU rule addresses situations sufficiently similar to those encountered in the remediation of 
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0. Operable Unit 2.  Consolidation and/or treatment of Operable Unit 2 wastes and contaminated media 

would not be considered as new placement/disposal of wastes. According to OEPA guidance, exempt 

waste disposal facilities are not normally located over a sole-source aquifer, but may be situated at 

such a location if adequate protection of human health and the environment is demonstrated (see 

Section 2.2.3). 

5.6.3.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated flyash and soil located in the Active Flyash Pile contain different COCs for 

different media associated with the route of exposure. The COCs and their respective PRLs and 

background concentrations are listed in Table 5-32. The total residual risk and hazard associated with 

the remediated subunit to the expanded trespasser and off-property farmer was assessed. 

Total residual risks to the expanded trespasser from surface soil COCs is 1.5 x lo”. Risks due to 

radium-226, radium-228, thorium-228 and arsenic were 3.1 x lo“, 1.2 x lo“, and 4.6 x lo4 

respectively. Total residual risk to the off-property farmer associated with direct and indirect contact 

with exposed soil is 4.1 x The hazard index is less than 1.0 for both receptors. 

Background risk for the off-property farmer and expanded trespasser are 4.9 x lo4 and 5.1 x 

respectively. The hazard index for the off-property farmer and the expanded trespasser are less than 

1.0 for each receptor. 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consist of the 

stabilized lime sludge and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 0 
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in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238, 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer within the 1000-year modeling period. The modeling results are provided in Appendix D.3. 

Adeauacv and Reliabilitv of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. The Disposal Cell would contain contaminated flyash and soil from 

the Active Flyash Pile with COCs at concentrations above the PRLs. The Disposal Cell uses proven 

construction technologies and materials of construction. Similar disposal cells are currently being 

employed for the containment of hazardous wastes and low-level radioactive waste under both DOE 

and NRC programs, as well as for uranium tailings under the UMTRA and FUSRAP. The Disposal 

Cell would be designed to minimize the need for long-term management. 

Despite design considerations, some long-term operation and maintenance would be required on the 

Disposal Cell to maintain proper soil and vegetation cover over the waste and to maintain other 

structural components of the cap. Uncertainties associated with long-term maintenance include below 

surface damage to the cap and improper construction. Appropriate quality assurance and controls 

procedures during construction would assure proper installation of the Disposal Cell capping and liner 

systems. With routine inspections and maintenance actions, it is unlikely that the Disposal Cell would 

need major modification or replacement. Groundwater monitoring would be used to identify 

contaminant seepage to determine the performance of the cell. Samples from the monitoring wells 

would be collected and analyzed semi-annually. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 
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0 guidance (DOE Order 5480.11), these potential exposures would be kept to ALARA levels and within 

regulatory limits. 

Long-Term Environmental Imuacts 

Soil and Geologv - The area required for disposal would be 5.3 ha (13 ac). Refer to Solid Waste 

Landfill Alternative 3, Long-Term Environmental Impacts for more information (Section 5.2.3.2.3). 

Following remedial activities, the disturbed areas would be regraded and revegetated to allow 

sufficient drainage while resisting heavy erosion of surface soils. Erosion control measures would be 

maintained during site restoration activities until an adequate vegetative cover could be established. 

The Disposal Cell would incorporate appropriate design features to protect against seismic damage. 

Water Oualitv and Hvdrology - Groundwater monitoring would be required at both the restoration site 

and the on-property Disposal Cell to assure continued protection of the environment. A leachate 

collection system would be installed at the Disposal Cell to eliminate contaminant migration to the 

groundwater. Surface water controls would be implemented at the Disposal Cell to establish proper 

Air Ouality - The on-property Disposal Cell would incorporate a composite capping system 

(Appendix E) to eliminate emissions from the contaminated material. Air monitoring would be 

performed to ensure acceptable air quality. 

Biotic Resources - Long-term impacts associated with an on-property Disposal Cell would be identical 

to those described in Solid Waste Landfill Alternative 3, Long-Term Environmental Impacts. 

Wetlands and Floodulains - Impacts to wetlands would not occur. However, during remedial 

activities engineering controls would be implemented to ensure that long-term impacts to floodplains 

would not occur. A FloodplaidWetlands Assessment has been completed and is provided as 

Appendix H. 

Socioeconomic and Land Use - The 5.3 ha (13.0 ac) on-property Disposal Cell would cause aesthetic 

impacts and would limit future uses of the FEMP site (Solid Waste Landfill Alternative 3, Long-Term 

Environmental Impacts). 0 
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. .  
Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Active Flyash Pile alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 

5.6.3.2.4 

This alternative would not treat the contaminated flyash and soil from the Active Flyash Pile such that 

toxicity, mobility, or volume would be reduced. The contaminated material would be consolidated in 

the engineered Disposal Cell, which would reduce the potential for migration of contaminants. 

Engineered and institutional controls would reduce the potential for exposure. 

Reduction of Toxicity. Mobility. or Volume Through Treatment 

' An estimated 54,700 cu m (71,600 cu yd) of contaminated flyash and soil are expected to be 

excavated from the Active Flyash Pile and deposited in the Disposal Cell under this alternative. 

5.6.3.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer, and 

non-remedial worker were all within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for each alternative. 

Protection of the Community During Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Total short-term risk associated with this alternative for the non-remedial worker, 

off-property farmer and trespassing youth receptors are 7.8 x 1.7 x 104.and 8.7 x 

primarily to the estimated beryllium concentration in surface soil. Total hazard index to the 

trespassing youth and non-remediation worker is less than 1 .O Excavation, transportation, and disposal 

would cause increased particulate emissions. Particulate emissions would be reduced by misting of the 

excavation area, haul roads, and staging areas during excavation and disposal. 

due 

Vehicular traffic through the site could cause transport of contamination, but would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

During construction, the site would be delineated into specific work zones. Also, con taminant 

mi3 ation due to surface water transport would be controlled by utilizing collection trenches, berms, (booss 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

FER\CRU2FS\TUCTSEC5.#3\April21, 1994 4:Wpm 5-496 



- 55oa 
FEMP-OU02-4 DRAFT 
April 29, 1994 

and silt fences around the perimeters of the restoration site. In addition, access controls would be 

implemented to ensure contamination is not transported off-site by personnel and vehicles. Public 

sector truck injuries and fatalities are estimated at 1.1 x lo-’ and 1.1 x lo-’, respectively. 

i 

2 

3 

There would be minimal additional risks to the community since the contaminated flyash and soil 

would be disposed on site. In addition, air monitoring equipment would be positioned around the 

perimeter of the excavation area to measure any emissions of airborne contaminants from the 

restoration site. 

Protection of Workers During Remedial Action 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. 

Occupational injuries and fatalities from truck transportation associated with implementation of 

remedial actions were also assessed. Truck transportation injuries and fatalities are estimated at 

3.5 x 
fatalities is estimated at 2.0 x 

and 1.8 x lo”, respectively. Construction injuries are estimated at 1.4. The risk of 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contaminant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 

reasonably achievable. Therefore, short-term risks for remedial workers were considered acceptable. 

Short-Term Environmental Imuacts 

Soil and Geology - Soil disturbances [i.e., 8.3 ha (20.5 ac)] would occur as a result of excavation 

activities and construction of staging areas, support facilities, and the Disposal Cell. 
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Water Oualitv h d  Hvdrology - Surface water runoff would be collected for treatment. Refer to 

Active Flyash Pile Alternative 2, Short-Term Environmental Impacts for more detail 

(Section 5.6.2.2.5). 

Air Ouality - Dust suppressants (Le., water trucks) would be utilized to reduce dust generation at the 

Active Flyash Pile and along the on-site unpaved haul route during excavation activities. Proper 

moisture content during the construction of various layers of the Disposal Cell would be maintained. 

A personnel and equipment entrancelegress control point (i .e., decontamination zone) would be 

constructed around the Active Flyash Pile to prevent contaminants from being carried from the site. 

Biotic Resources - Impacts associated with the excavation of flyash and soil would be similar to those 

described in Active Flyash Pile Alternative 2, Short-Term Environmental Impacts, with the following 

additions. Approximately 8.3 ha (20.5 ac) of introduced grasslandlleased pasture habitat would be 

disturbed due to construction of the on-site Disposal Cell and support facilities around the Active 

Flyash Pile and South Field. Refer to Active Flyash Pile Alternative 2, Short-Term Environmental 

Impacts (Section 5.6.2.2.5) for more information regarding potential habitats impacted as a result of 

Active Flyash Pile remedial alternatives. 

Wetlands and FloodDlains - Wetlands impacts would not occur. Engineering controls would reduce or 

eliminate any impacts to the 100- and 500-year floodplains (Le., Paddys Run). Refer to Active 

Flyash Pile Alternative 2, Short-Term Environmental Impacts, for potential floodplain impacts. A 

FloodplaidWetlands Assessment has been provided as Appendix H. 

Socioeconomic and Land Use - The present worth capital cost is estimated at $16,021,200 which 

would increase the collective revenue of the CMSA by 2.2 percent over a period of approximately 30 

years with the majority of increase occurring during the first 24 months (Le., performance of the 

alternative) . 

Cultural Resources - All non-controlled areas (not previously disturbed) associated with Operable 

Unit 2 Active Flyash Pile alternatives would be surveyed and managed appropriately in accordance 

with the NHPA, OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term 

Environmental Impacts). 
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Duration of Remedial Activities 

The excavation and disposal of contaminated flyash and soil at the on-site Disposal Cell would be 

completed and remedial action objectives achieved within 24 months. 

5.6.3.2.6 ImDlementability 

Technical Feasibilitv 

The technical feasibility of excavation, segregation, transportation and on-site disposal of the 

contaminated flyash and soil from the Active Flyash Pile is straightforward and reliable. The 

excavation, construction of the Disposal Cell, and disposal of the waste in the cell can be easily 

implemented using standard construction equipment and techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 

The on-site disposal of contaminated flyash and soil would be effective at remediating the Active 

Flyash Pile and at meeting the remediation goals; therefore, no future remedial action would be 

anticipated for this alternative. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The leachate collection system and 

groundwater monitoring would be effective in monitoring the performance of the Operable Unit 2 

Disposal Cell. The removal of contaminated flyash and soil and containment in the on-site Operable 

Unit 2 Disposal Cell would mitigate any potential pathway. 

Administrative Feasibility 

All excavation, construction, and disposal activities of contaminated flyash and soil in this alternative 

would be conducted entirely on site. Substantive provisions of permits that would otherwise be 

required for these activities are considered ARARs. Compliance with ARARs is required of any 

selected remedial alternative. EPA and OEPA are the key agencies that will determine i f  1) the 

proposed/selected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance ARARs. The ROD would be used as an enforceable document to coordinate actions and 

responsibilities between the DOE, EPA, and OEPA. By legal agreement (Le., Consent Agreements), 

EPA reviews and approves the FS and ultimately the remedial design. OEPA actively participates in 

the review process. If this alternative adequately addresses all other identified ARARs, then no 

known administrative barriers are anticipated. 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$16,021,200 $1,443,000 $17,464,000 

Availabilitv of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell or excavation and disposal of the contaminated flyash and soil. Personnel specialized in Health 

and Safety and personnel monitoring would be required. These personnel and others required for 

implementation of this alternative are readily available. 

Year 1 Years Years 5-Year 
2-5 6-30 Review 

$138,939 $117,510 $69,110 $5,924 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. 

No additional development of technologies is required. In general, standard construction practices 

would be used and a sufficient number of contractors possessing the required skills and experience are 

available to implement this alternative. Therefore, competitive bidding is possible. 

5.6.3.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-33 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-33 

ACTIVE FLYASH PILE 
ALTERNATIVE 3 

CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

I ANNUAL O&M 

The present worth cost is calculated based on a time period of 20 months for construction and 30 

years for O&M after remediation. 
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Capital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

reviews. 

5.6.3.2.8 State Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. a 
5.6.3.2.9 Communitv Acceptance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.6.4 

This alternative is designed to meet the PRLs for the expanded trespasser and the off-property farmer. 

Alternative 4 - On-Site Disposal with Flvash Stabilization 

Based on the increased health risks for the expanded trespasser and off-property farmer receptors, the 

following COCs have been established for the Active Flyash Pile: arsenic, beryllium, and 

radionuclides, including radium-226 and 228, and thorium-228 for exposure to soil; and uranium-234 

and 238 for exposure to groundwater. 

A block flow diagram describing this alternative is shown in Figure 5-54. 
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5.6.4.1 Description 

Under this alternative, 

FEMP-OU024 DRAfi-'' 
April 29, 1994 

material from the Active Flyash Pile with contaminant concentrations above 

the PRLs for the expanded trespasser or off-property farmer would be excavated, visually segregated, 

and staged. The PRLs shown in Table 5-32 are based on 1 x lo4 ILCR or a HI of 0.02 for the 

off-property farmer and expanded trespasser. Flyash would be stabilized with lime sludge and 

deposited in an on-site disposal cell. The remaining contaminated soil would be deposited in the same 

on-site Disposal Cell. 

This alternative includes site preparation; removal, transportation and disposal of contaminated 

material; site restoration; and institutional actions. It is estimated that the completion of this 

alternative would require 24 months. 

5.6.4.1.1 Site Preparation 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing exclusion zones, installation of erosion and sediment control measures and runoff control 

facilities, clearing and grubbing, and installation of site utilities and construction support facilities. 

The following paragraphs describe each of these activities. 0 
Preparation of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveving 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill and final grading. Following construction, 

final as-built elevations of the area will be obtained. a . .  
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Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be adjacent 

located to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at both the Active Flyash Pile site and the 

Disposal Cell site. The runoff control facilities would be designed to control runoff from a 10-year, 

24-hour storm event and checked for the potential impact from a 25-year, 24-hour storm event. 

Runoff from the exclusion zones (excavation, staging and decontamination areas) would be collected 

in separate sumps and pumped to separate sedimentation tanks (see descriptions under Construction 

Support Facilities). Water from these tanks would be conveyed to the AWWT facility in double wall 

pipelines [approximately 305 m (1000 ft) from the Active Flyash Pile to the South Field sedimentation 

tank and 1100 m (3500 ft) from the Disposal Cell site]. The double wall pipelines to the AWWT 

facility would consist of two-inch HDPE carrier pipe and four-inch HDPE container pipe. Runoff 

from areas outside the exclusion zones would be diverted to existing ditches. Diversion of runoff 

would require construction of berms and/or an interceptor ditches outside the exclusion zones. 

Clearing and Grubbing 

Clearing and grubbing of vegetated areas around the Active Flyash Pile and at the Disposal Cell site 

will facilitate construction activities that follow. It is estimated that approximately 1 ha (2.5 ac) will 

be cleared and grubbed around the Active Flyash Pile and approximately 8 ha (20 ac) in the area of 

the Disposal Cell. Construction fencing and physical markers would be installed to identify the 

boundaries of the Active Flyash Pile and the Disposal Cell site and to limit personnel and equipment 

access. 

Site Utilities 

Site utilities would include a power supply, access roads, and security fencing. A power line from 

the on-site power source to the construction power center would be installed. From there, power 

would be distributed to the construction facility, staging area, site lighting, potable water supply, and 

portable sanitary facility. A haul road [approximately 792 m (2600 ft)] would be constructed from 

the Active Flyash Pile to the Disposal Cell site. Also, the South Access Road would be relocated east 
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of the Disposal Cell site to allow use of the existing road for transportation between the Active Flyash 

Pile and the Disposal Cell. Security fencing would be installed around the Disposal Cell site. 

I 

2 

3 

Construction S u ~ ~ o r t  Facilities 4 

Construction support facilities would include an office area, a storage area, sedimentation tanks, and 

trailers, a laydown area for equipment and materials, construction parking, and temporary fencing. 

The storage area for temporary storage of contaminated material from all Operable Unit 2 subunits 

would be provided outside the Disposal Cell area (refer to Figure 5-8 for location). After grading of 

this area, a 60 m (200 ft) sq asphalt slab with curb would be constructed. A 18,900 liter (5000 

gallon) sedimentation tank would be installed on the storage area pad. The runoff from the storage 

area would be collected in a concrete sump, pumped to the sedimentation tank, and later pumped to 

the AWWT facility. 14 

5 

decontamination facilities. The construction office area to support the remediation would include two 6 
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IO 
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The decontamination facilities for personnel and equipment would be constructed at the egress point 16 

from the Disposal Cell area (refer to Figure 5-8). 

personnel (for typical details of decontamination areas, refer to Appendix E). 

later pumped to the AWWT facility. 

The decontamination facilities would include a 17 

trailer to store/remove/dispose PPE and decontamination areas for construction equipment and 18 

Wastewater and runoff 

from the decontamination areas would be collected in a sump, pumped to the sedimentation tank, and 

19 

m 

21 

5.6.4.1.2 Removal of Contaminated Material 

Removal of the contaminated material from the Active Flyash Pile would be performed using 

22 

23 

24 

conventional equipment. Types of equipment to be used include track-type excavators, front end 

loaders, and dump trucks. 26 

25 

27 

28 

29 

During removal, flyash and contaminated soil would be visually segregated. The flyash would be 

staged for mixing with lime sludge and stabilized. After stabilization, the flyash would be deposited 

in the disposal cell. 

is estimated that approximately 49,700 cu m (65,000 cu yd) of flyash and 5000 cu m (6600 cu yd) of 

contaminated soil would be excavated. 

The remaining contaminated soil would also be deposited in the Disposal Cell. It 30 

31 

As part of the excavation activities, groundwater monitoring 32 

33 0 wells at the Active Flyash Pile would be plugged and abandoned as necessary. The construction 
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water from the excavation areas would be collected and pumped to an above-ground sedimentation 

tank before being pumped to the AWWT facility for further treatment. 

After the contaminated material has been removed, field screening and verification sampling would be 

performed to ensure that removal is complete. If results of verification sampling indicate that 

contamination still exists, additional excavation and verification sampling would be performed. Once 

it is determined that contamination above PRLs has been removed, restoration of the site will begin. 

5.6.4.1.3 

Contaminated flyash material would be combined with the lime sludge material at the ratios and with 

the additives determined in a treatability study (DOE, 1994). Mixing of the material would be 

performed using conventional mixing devices (Le., pug mill). A throughput rate of 153 cu m (200 cu 

yd) per day can be obtained by standard pug mill type equipment. 

Treatment of Contaminated Material Stabilization 

Emissions of particulates from the mixing equipment would be controlled through the use of HEPA 

filters. The ambient air concentration of particulates in the vicinity of the mixing equipment would be 

monitored. 
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Excavated material would be divided into 10-cu yard batches for mixing. Tracking of each batch 

would be required for QA/QC. Based on the treatability study, it was assumed that a 1:7 mix ratio of 

lime sludge to flyash is required. In addition, hydrated lime would be added to obtain a pH of 12.0. 

A process flow diagram of the mixing operation is shown on Figure 5-23. Based on the treatability 

study the optimum moisture as determined by the standard Proctor moisture density relationship 

would be used for mixing. During remedial design, the use of a dryer for process control of moisture 

content of the feed materials (lime sludge and flyash) will be evaluated. Each batch of material would 

be screened and shredded/crushed as required to obtain a particle size not exceeding 13 mm (0.5 in.) 

in diameter. This would be performed to both ensure that adequate surface area of waste particles 

exists for stabilization and also for protection of mixing equipment. Following shredding/crushing, 

the material would be conveyed to the pug mill for mixing. Once in the pug mill the required 

additives (lime to a pH of 12.0) and additional moisture, if required, would be combined with the 

lime sludge and flyash. 
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0 Mixed material would be taken from the mixing device and stored until results of testing confirm 

disposal requirements are met. Material from the storage area would then be conveyed to the 

adjacent Disposal Cell. The addition of hydrated lime and water for stabilization is expected to 

increase the volume of contaminated material approximately 10 percent. , 

5.6.4.1.4 Transportation of Contaminated Material 

The contaminated material would be hauled from the Active Flyash Pile to the storage area at the 

Disposal Cell and from the storage area to the Disposal Cell in dump trucks. The trucks would be 

lined and covered to prevent the trucks from becoming contaminated and to prevent the spread of 

contamination during transportation. 

5.6.4.1.5 Disposal of Contaminated Material 

An on-site disposal cell would be constructed in the southeast comer of the FEMP site, east of the 

site access road (for location, refer to Figure 5-8). The Disposal Cell would be constructed in 

accordance with the applicable ARARs and DOE guidelines. The cell would be designed for a 

minimum life of 200 years, with an expected life of 1,000 years. Approximately 134,000 cu m 

(175,000 cu yd) of contaminated soil, lime sludge, flyash, and debris would be placed in the Disposal 

Cell. An additional 62,000 cu m (81,000 cu yd) of soil would be used for the Disposal Cell berm 

construction. The Disposal Cell would accept approximately 54,700 cu m (71,600 cu yd) of 

contaminated flyash and soil from the Active Flyash Pile. 

Construction of the cell would include site preparation; installation of the liner system and leachate 

collection system; disposal of the contaminated material; and capping. 

Site PreDaration 

Construction of the Disposal Cell would begin with site preparation, as described in Section 

5.6.4.1.1, including clearing and grubbing; installation of erosion and sediment controls and a runoff 

control facility, and a security fence; and construction of a decontamination facility and an access 

road. 

DisDosal Cell Liner Svstem 

The liner system would be constructed prior to excavation of the contaminated material from the 

Operable Unit 2 subunits. The liner construction would begin with subgrade preparation. The. 0 . _  
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Disposal Cell site would be graded and compacted to at least 95 percent of the maximum standard 

Proctor density. The side walls of the cell would then be constructed using clean material from the 

site. The liner would be designed to minimize the potential release of contaminated leachate to the 

perched groundwater and the underlying Great Miami Aquifer. The liner would be 52,000 sq m 

(560,000 sq ft). 

The liner components, from bottom to top, (refer to typical detail of disposal cell liner in 

Appendix E) would include a primary liner of 1.5 m (60-in.) thick compacted clay-bentonite mix with 

a maximum permeability of 1 x lo-’ cdsec,  a barrier layer of 60-mil HDPE FML, geotextile fabric 

to protect the FML during placement of the drainage layer, a 30-cm (12411.) thick drainage layer of 

pea gravel with a minimum permeability of 1 x lo-’ cdsec ,  six-inch diameter perforated HDPE 

piping in the drainage layer for the leachate collection, geotextile fabric over the drainage layer to 

prevent migration of fines from the overlaying contaminated material into the pea gravel, and a 30-cm 

(12-in.) thick cushion layer without any sharp objects. Contaminated material placed in this layer 

would be pre-screened and would be free of sharp objects or other characteristics that could 

jeopardize the integrity of the non-woven geotextile. No heavy equipment would be operated over the 

liner until the 30-cm (12-in.) cushion layer is placed. 

The leachate collection system would include approximately 915 m (3,000 linear ft) of six-inch 

diameter perforated HDPE leachate collection piping in the drainage layer; two HDPE leachate 

collection sumps outside the liner area, double wall (two-inch carrier pipe, four-inch containment 

pipe) HDPE leachate discharge pipe from the sump to the AWWT facility, and six HDPE cleanout 

manholes on the leachate discharge pipe to the AWWT facility. 

Placement of Contaminated Material 

Placement of contaminated material in the Disposal Cell would begin after completion of the liner 

system. After placement of the cushion layer, contaminated material would be placed in lifts in the 

cell and compacted. During placement and until completion of the cap, runoff from the cell would be 

collected and pumped to the AWWT facility via the sedimentation tank. 
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Composite CapDing Svstem 

The cap for the Disposal Cell would be constructed after consolidation of the contaminated material is 

complete. The total area of the cap would be approximately 52,700 sq m (567,000 sq ft) and would 

include dikes and composite cap. 

The composite cap would be constructed in six distinct layers to provide final closure of the Disposal 

Cell (refer to typical details of composite cap in Appendix E). The bottom layer of the cap would be 

a contouring layer to provide foundation for the upper layers. Clean compacted fill material from an 

on-site source would be used in constructing the contouring layer. This layer would be 30 to 60 cm 

(12 to 24 in.) thick and would be rough graded to a minimum of four percent slope. A barrier layer 

would be placed above the contouring layer to impede downward movement of moisture from the 

drainage layer. The barrier layer would consist of 60-cm (24-in.) thick compacted clay with 

maximum permeability of 1 x cdsec  and a bentonite geocomposite liner on top. A 30-cm 

(12-in.) thick drainage layer consisting of pea gravel would be placed above the barrier layer to 

intercept infiltrating precipitation. The gradation for pea gravel would be selected to provide a 

minimum permeability of 1 x lo-’ cdsec.  A geotextile fabric would be placed above and below the 

drainage layer to prevent migration of the materials in the different layers. A 90-cm (36-in.) thick 

biotic layer of cobble stone would be placed above the drainage layer to serve as an intrusion barrier 

to burrowing animals. A six-inch filter layer of sand with a geotextile fabric above and below would 

be constructed above this biotic barrier. The upper layer of the cap would be comprised of a 53-cm 

(21-in.) thick vegetative root support zone of common soil, a 15-cm (six-in.) layer of top soil, and 

grass cover. Fertilizing, seeding, and mulching for the grass cover would be performed in 

accordance with the approved Erosion and Sediment Control Plan to minimize surface erosion. The 

cap would be finish graded to a minimum slope of four percent. 

Various activities would be performed at the Disposal Cell to maintain the integrity and effectiveness 

of the capping system. These activities would include routine inspection of the capping system to 

identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten the 

integrity of the capping system; and repairs. Five-year CERCLA reviews would also be conducted at 

the Disposal Cell facility. 
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5.6.4.1.6 Site Restoration 

After removal of the contaminated material from the Active Flyash Pile, a post-removal survey of the 

site would be perfohed to determine earthwork requirements for the finish grading. The site would 

be finish graded to blend with the surrounding topography (refer to Figure 5-51). Clean fill 

[approximately 15,300 cu m (20,000 cu yd)] for the finish grading would be borrowed from an 

off-site source. Finish graded areas would be vegetated to minimize erosion. The runoff control 

system for the finish graded areas. would be designed for runoff from a 25-year, 24-hour storm event 

.. - 

and checked for potential impact from a 100-year, 24-hour storm event. At the completion of the 

finish grading a post-construction survey would be performed to document the as-built condition at the 

site. 

5.6.4.1.7 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of twenty pairs of monitoring wells around the 

Disposal Cell (refer to Figure 5-8). Each pair of monitoring wells would consist of a 1000-series 

mottom of the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring 

well [intersect the phreatic surface in the Great Miami Aquifer, approximately 24 m (80 ft) deep]. 

Initially groundwater level measurements would be taken. In addition, semi-annual sampling and 

analysis would be performed to monitor the groundwater quality and performance of the extraction 

system. If groundwater contamination would be discovered, corrective action would be taken. 

Access Restrictions 

Access restrictions would be implemented at the Active Flyash Pile and Disposal Cell. A security 

fence topped with barbed wire would surround the area to discourage intruders. While access 

controls are in effect, access to the site would be confined to authorized personnel. Permanent 

physical markers would be used to restrict access. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Active Flyash Pile 

and Disposal Cell site under this alternative to ensure achievement of RAOs. These restrictions 

would prevent the drilling of wells for water consumption and agricultural use as well as restrict . 

future excavation activities. 
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5.6.4.2 Detailed Analysis 1 

2 

5.6.4.2.1 Overall Protection of Human Health and the Environment 3 

This alternative would be protective of both human health and the environment and would meet the 4 

remedial action objectives. Pathways that exist for the off-property resident farmer include inhalation 

(particulates from the air and groundwater), ingestion (plants, livestock, and groundwater), and 

dermal contact (groundwater). Pathways that exist for the expanded trespasser include inhalation 

(particulates from the air), ingestion and dermal contact (surface water), ingestion and dermal contact 

(sediment), and ingestion, dermal contact, and external radiation (soil). Following removal, the 

flyash would be stabilized with lime sludge and the stabilized mixture and soil with contaminant 

concentrations above the PRLs for the off-property farmer and expanded trespasser would be disposed 

at the on-site Disposal Cell. Therefore, this alternative would eliminate the source of contamination, 

thereby eliminating the potential for exposure through these pathways. 
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On-site disposal of the stabilized flyash and contaminated soil in an above grade Disposal Cell would 15 

provide additional control of contaminant migration to human and the environment. 

Cell would be protective of the groundwater by mitigating the potential for contaminant migration to 

The Disposal 16 

17 

the Great Miami Aquifer. The cell would prevent direct exposure to the contaminants and would be 

designed for a 1,000-year design life with proper maintenance. 

toxicity or volume of contaminated material through treatment. Stabilization of flyash would increase 

the volume of contaminated material but would decrease the mobility of the contaminants. 

18 

a 
This alternative would not reduce the 19 

20 

21 

Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions would be employed to provide additional assurance that 

overall protection is maintained, such as groundwater monitoring at the Disposal Cell, access 

restrictions, and deed restrictions since material with contaminant concentrations above the relevant 

PRLs would be disposed on-site. 

5.6.4.2.2 ComDliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. a 
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Chemical-Specific ARARs/TBCs 

Alternative 4 would comply with the chemical-specific ARARs/TBCs identified in Table B-1 of 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to 

air, surface water, and groundwater would be met through the removal of contaminated material from 

the Active Flyash Pile. The stabilized flyash and the remaining material would be disposed at an 

on-site disposal facility. 

The prescribed engineering controls for the on-site disposal facility were established for the protection 

of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air emission 

standards, and radon protection standards identified in Table B-1 of Appendix B would be met. 

Water encountered during construction would be treated at the AWWT to meet the Ohio Water 

Quality Standards found in Table B-1 of Appendix B. 

Action-Specific ARARs/TBCs 

Alternative 4 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. Because the Active 

Flyash Pile waste is classified as exempted waste, design and construction of the on-site disposal 

facility would meet the OEPA technical requirements for the disposal of exempted waste. 

Location-Specific ARARs/TBCs 

Alternative 4 would meet the principal location-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. The on-site disposal of waste from the 

Active Flyash Pile would be performed under the relevant and appropriate CAMU regulations (40 

CFR $264.552). While the majority of wastes in Operable Unit 2 are not considered to be hazardous 

wastes, the substantive requirements of the CAMU rule are considered to be relevant and appropriate 

because the CAMU rule addresses situations sufficiently similar to those encountered in the 

remediation of Operable Unit 2. Consolidation and/or treatment of Operable Unit 2 wastes and 

contaminated media would not be considered as new placement/disposal of wastes. According to 

OEPA guidance, exempt waste disposal facilities are not normally located over a sole-source aquifer, 

but may be situated at such a location if adequate protection of human health and the environment is 

demonstrated (see Section 2.2.3). 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

FER\CRU2FS\TU(TSECS.#3\April21, 19944:Wpm 5-5 12 



FEMP-OU02-4 DRAFT 
April 29, 1994 

5.6.4.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated flyash and soil located in the Active Flyash Pile contain different COCs for 

different media associated with the route of exposure. After the RAOs are achieved, all COCs will 

be remediated to their respective PRLs based on a 1 x 10" ILCR of HI of 0.20. The COCs and their 

respective PRLs and background concentrations in Table 5-32. The total residual risk and hazard 

associated with the remediated subunit to the expanded trespasser and off-property farmer was 

assessed. Total residual risks to the expanded trespasser from surface soil COCs is 1.5 x lo". Risks 

due to radium-226, radium-228, thorium-228 and arsenic were 3.1 x lo", 1.2 x lo", 4.4 x 10" 

respectively. Total residual risk to the off-property farmer associated with direct and with exposed 

soil is 4.1 x 

off-property farmer and expanded trespasser are 4.9 x 10" and 5.1 x lo", respectively. The hazard 

index for the off-property farmer and the expanded trespasser are less than 1.0 for each receptor. 

The hazard index is less than 1 .O for both receptors. Background risk for the 

To determine the long-term effectiveness and permanence for the Operable Unit 2 Disposal Cell, 

modeling was performed to determine the potential for contaminants leaching from the cell to the 

groundwater. In the modeling, the liner and leachate collection system are assumed to fail within the 

minimum 200-year design life of the facility. It was then assumed that leaching of the contaminants 

would only be restricted by the capping system. 

0 

The model gave consideration to the placement of the Operable Unit 2 contaminated material within 

the cell. The material would be placed in two distinct layers. The lower layer would consist of the 

stabilized lime sludge and flyash placed directly over the liner system. This layer is estimated to 

contain a concentration term of 19 pCi/g of uranium-238. The upper layer would consist primarily of 

contaminated material excavated from the Operable Unit 2 subunits with uranium-238 concentrations 

in excess of 56 pCi/g. The material in the upper layer would contain 1070 pCi/g of uranium-238 

which is a mass-weighted average of the concentrations of each of the materials being placed in the 

upper layer. 

By placing the material in the facility in this manner and assuming the liner fails, results of the 

modeling indicate that no uranium-238 from the on-site Disposal Cell would reach the Great Miami 

Aquifer. The modeling results are provided in Appendix D.3. 0 
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Adeauacv and Reliability of Controls 

After remediation, the major source of the risk remaining on site would be contained in the on-site 

Operable Unit 2 Disposal Cell. The Disposal Cell would contain contaminated flyash and soil from 

the Active Flyash Pile with COCs at concentrations above the PRLs. The Disposal Cell uses proven 

construction technologies and materials. Similar disposal cells are currently being employed for the 

containment of hazardous waste and low level radioactive waste under both DOE and NRC programs, 

as well as for uranium mill tailings under the UMTRA and FUSRAP. The Disposal Cell would be 

designed to minimize the need for long-term management. 

Despite design considerations, some long-term operation and maintenance would be required on the 

Disposal Cell to maintain proper soil and vegetation cover over the waste and to maintain other 

structural components of the cap. Uncertainties associated with long-term maintenance include below 

surface damage to the cap and improper construction. Appropriate quality assurance and controls 

procedures during construction would assure proper installation of the Disposal Cell capping and liner 

systems. With routine inspections and maintenance actions, it is unlikely that the Disposal Cell would 

need major modification or replacement. 
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Long-term operation and maintenance would be required on the Disposal Cell to maintain proper soil 

and vegetation cover over the waste and to maintain other structural components of the cap. 

Uncertainties associated with long-term maintenance include below surface damage to the cap and 

improper construction. With routine inspections and maintenance actions, it is unlikely that the 

Disposal Cell would need replacement. In addition, monitoring wells would be used to identify 

contaminant seepage to determine the performance of the cell. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the Disposal Cell system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 

guidance (DOE Order 5480.11), these potential exposures would be kept to ALARA levels and within 

regulatory limits. 
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Long-Term Environmental Imuacts i 

The long-term impacts of Active Flyash Pile Alternative 4 would be identical to the long-term impacts 

of Active Flyash Pile Alternative 3. For a detailed analysis of on-site disposal impacts, refer to 

Active Flyash Pile Alternative 3, Long-Term Impacts (Section 5.6.3.2.3). 

2 

a 
3 

4 

5.6.4.2.4 

This alternative would not treat the contaminated flyash and soil from the Active Flyash Pile such that 

toxicity or volume would be reduced. The stabilization of the flyash with lime sludge would increase 

the volume of Contaminated material to be &aged, but would decrease the mobility of the 

contaminants. The contaminated material would be consolidated in the engineered Disposal Cell, 

which would reduce the potential for migration of contaminants. Engineered and institutional controls 

would reduce the potential for exposure. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

The quantity of contaminated flyash and soil to be removed is estimated at 49,700 cu m 

(65,000 cu yd) and 5000 cu m (6600 cu yd), respectively. Stabilization utilizes hydrated lime to 

increase the pH. By increasing the pH and increasing the cement-like properties of the treated flyash, 

the mobility of the contaminants is reduced. The resulting material is, therefore, more protective of 

the groundwater. 
a 

It is estimated that the stabilization process will increase the volume of contaminated flyash by 10 

percent, to 54,700 cu m (71,500 cu yd). 

5.6.4.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer, and 

non-remedial worker were all within that expected under naturally occurring background conditions. 

Construction and transportation risks did not appear to differ significantly among alternatives. 

Appendix C contains an evaluation of short-term risks for each alternative. 

Protection of the Communitv during Remedial Actions 

Implementation of this alternative would result in minor increased risks to the public. Total 

short-term risk associated with this alternative for the non-remedial worker, off-property farmer and 

trespassing youth receptors are 7.8 x lo", 1.7 x 10" and 8.7 x 10" due primarily to the estimated 

beryllium concentration in surface soil. Total hazard index to the trespassing youth and 
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non-remediation worker is less than 1 .O. Excavation, treatment, and disposal would cause increased 

particulate emissions. These emissions would be reduced by misting of the excavation area, haul 

roads, and storage areas during excavation and disposal. Treatment processes would be performed so 

that emissions can be controlled by filters and scrubbers. Also, contaminant migration due to surface 

water would require control via silt fence and sedimentation basins. 

Vehicular traffic through the site could cause transport of contamination, but would be minimized 

through the use of equipment decontamination facilities within close proximity of the excavation. 

During excavation, the site would be delineated into specific work zones. In addition, access controls 

would be implemented to ensure contamination is not transported off-site by personnel and vehicles. 

Public sector truck injuries and fatalities are estimated at 1 . 1  x lo-’ and 1 . 1  x lo-*, respectively. 

There would be minimal additional risks to the community since the contaminated flyash and soil 

would be disposed on site. In addition, air monitoring equipment would be positioned around the 

perimeter of the excavation area to measure any emissions of airborne contaminants from the 

restoration site. 

Protection of Workers during Remedial Actions 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

associated with these routes. Personnel decontamination facilities would be constructed and utilized. 

Physical hazards associated with excavation and heavy equipment would be clearly identified. 

Occupational injuries and fatalities from truck transportation associated with implementation of 

remedial actions were also assessed. Truck transportation injuries and fatalities are estimated at 

3.5 x lo-’ and 1.8 x lo”, respectively. 

All remedial activities would be conducted in accordance with a Health & Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). Construction, treatment, and disposal activities would be conducted in 

accordance with the Site Specific Health & Safety Plan and would mitigate potential for workers to be 

exposed to unacceptable contaminant concentrations. Training, procedures, and personnel monitoring 

would assure that worker exposure would be as low as reasonably achievable. Therefore, short-term 

risks for the remedial worker were considered applicable. 

000553 
FER\CRU2FS\TEXTSECS.#3\AprilZl, 1994 4:Wpm 5-5 16 

18 

19 

m 

21 

P 

23 

24 

25 

26 

n 

28 

29 

30 

31 



FEMP-OU024-DRAFT 
April 29, 1994 

Short-Term Environmental ImDacts 

The short-term impacts of Active Flyash Pile Alternative 4 would be the same for Active Flyash Pile 

Alternative 3 with two additions. The flyash would be stabilized before disposal, and the present 

worth capital cost needed to implement Active Flyash Pile Alternative 4 is estimated at $19,699,500. 

This would increase the collective revenue of the CMSA by 2.67 percent over a period of 30 years, 

with the majority of increase occurring during the first 24 months of remedial activities. 

Duration of Remedial Activities 

The excavation and disposal of contaminated flyash and soil at the on-site Disposal Cell would be 

completed and remedial action objectives achieved within 24 months. 

5.6.4.2.6 hdementability 

Technical Feasibility 

The technical feasibility of excavation and on-site disposal of the flyash and contaminated soil and 

debris from the Active Flyash Pile is straightforward and reliable. The excavation, construction of the 

Disposal Cell, disposal of the material in the cell, and the stabilization of the flyash can be easily 

implemented using standard construction equipment and techniques. No significant difficulties or 

uncertainties would be associated with this alternative, and no schedule delays would be anticipated 

due to technical problems. 

a 

The on-site disposal of stabilized flyash and contaminated soil would be effective at remediating the 

Active Flyash Pile and at meeting the remediation goals; therefore, no future remedial action would 

be anticipated for this alternative. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The leachate collection system and 

groundwater monitoring would be effective in monitoring the performance of the Operable Unit 2 

Disposal Cell. The containment of contaminated soil and debris and stabilized flyash in an on-site 

Operable Unit 2 Disposal Cell would mitigate any potential pathway. 

Administrative Feasibility 

All excavation, construction, disposal of flyash and contaminated soil and debris, and the stabilization 

of flyash in this alternative would be conducted entirely on site. Substantive provisions of permits 

that would otherwise be required for these activities are considered ARARs. Compliance with ARARs 
is required of any selected remedial alternative. EPA and OEPA are the key agencies that will 
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PRESENT WORTH COSTS 

CAPITAL O&M NET 

$19,699,500 $1,443,000 $21,142,200 
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ANNUAL O&M 

Year 1 Years Years 5-Year 29 

Review 30 
2-5 6-30 

$138,939 $117,510 $69,110 $5,924 

determine i f  1) the proposed/selected remedy adequately addresses identified ARARs and 2) the 

remedial design is consistent with the basis for concluding (in the ROD) that the selected remedy will 

achieve compliance ARARs. The ROD would be used as an enforceable document to coordinate 

actions and responsibilities between the DOE, EPA, and OEPA. By legal agreement (Le., Consent 

Agreements), EPA reviews and approves the FS and ultimately the remedial design. OEPA actively 

participates in the review process. Accordingly, if this alternative adequately addresses identified 

ARARs, then no known administrative barriers would exist to prohibit the remedial action. 

Availability of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the Disposal 

Cell, interceptor trench, stabilization of the flyash, and excavation and disposal of the contaminated 

soil and debris. Laborers capable of operating crushing and shredding equipment and material 

handling equipment would be required. Also, personnel specialized in Health and Safety and 

personnel monitoring would be required. These personnel and others required for implementation of 

this alternative are readily available. 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. 

5.6.4.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-34 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 

TABLE 5-34 

ACTIVE FLYASH PILE ALTERNATIVE 4 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 
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The present worth cost is calculated based on a time period of 24 months for construction and 30 

years for O&M after remediation. 

Cauital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

reviews. 

5.6.4.2.8 State Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.6.4.2.9 Communitv Acceutance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.6.5 Alternative 5 - ConsolidatiodContainment 
This alternative is designed to meet the PRLs for an off-property farmer and expanded trespasser. 

Based on the increased health risks for the expanded trespasser and off-property farmer receptors, the 

following COCs have been established for the Active Flyash Pile: arsenic, beryllium, and 

radionuclides, including radium-226 and 228, and thorium-228 for exposure to soil; and uranium-234 

and 238 for exposure to groundwater. 

0 A block flow diagram describing this alternative is shown in Figure 5-55. 
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5.6.5.1 Descriution 1 

Under this alternative, contaminated above the PRLs material from the Active Flyash Pile area would 2 

be excavated. consolidated, and capped. The PRLs shown in Table 5-32 are based on a 1 x 10" 

ILCR or a HI of 0.20 for the off-property farmer and expanded trespasser. 

material would be consolidated just north of the subunit in order that perched groundwater beneath the 

3 

The contaminated 4 

5 

capped Active Flyash Pile can be collected. 6 

7 

This alternative includes site preparation; removal, treatment, transportation, consolidation, and a 

on-site containment and off-site disposal of contaminated material; site restoration; and institutional 

It is estimated that the completion of this alternative would require 27 months. 

9 

IO actions. 

5.6.5.1.1 Site Preparation 

Site preparation involves preparation of site-specific operation plans, construction surveying, 

establishing an exclusion zone, installation of erosion and sediment control measures and runoff 

control facilities, clearing and grubbing, and installation of site utilities and construction support 

facilities. The following paragraphs describe each of these activities. a 
PreDaration of Plans 

Site preparation would begin with development of an appropriate Health and Safety Plan, a Storm 

Water Management Plan, and an Erosion and Sediment Control Plan. The Health and Safety Plan 

would identify health and safety concerns regarding the remediation activities and define the 

safeguards (monitoring, PPE, etc.) to be taken to alleviate or minimize these concerns. The Storm 

Water Management Plan and Erosion and Sediment Control Plan would describe the methods and 

facilities to be used to handle storm water and minimize erosion during construction. 

Construction Surveying 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline, vertical and horizontal control for the construction activities. From this, the location of 

required facilities would be marked for proper location. During construction activities, surveying 

would provide specific control for excavation, backfill, and final grading. Following construction, 

final as-built elevations of the area will be obtained. 
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' 3  . *  a . . .  
Exclusion Zone 

An exclusion zone would be established around the excavation area to control access to minimize the 

exposure to and transport of contaminants. An entrance/egress control point would be located 

adjacent to the decontamination facilities for both personnel and vehicles. 

Erosion and Sediment Control Measures and Runoff Control Facilities 

Before beginning earthwork and removal of contaminated material, erosion and sediment control 

measures and runoff control facilities would be installed at the Active Flyash Pile site. The runoff 

control facilities would be designed to control runoff from a 10-year, 24-hour storm event and 

checked for the potential impact from a 25-year, 24-hour storm event. Runoff from the exclusion 

zone (excavation, staging and decontamination areas) would be collected in a sump and pumped to the 

South Field sedimentation tank (see description under Construction Support Facilities). Water from 

this tank would be conveyed to the AWWT facility for treatment. The double wall pipeline would 

consist of a two-inch HDPE carrier pipe and four-inch HDPE container pipe. Runoff from areas 

outside the exclusion zone would be diverted to the existing ditch east of the Active Flyash Pile. 

Diversion of runoff would require construction of berms and/or an interceptor ditches outside the 

exclusion zone. 
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Clearing and Grubbing 

Clearing and grubbing of vegetated areas in the Active Flyash Pile area will facilitate construction 

activities that follow. It is estimated that approximately 2.3 ha (5.7 ac) will be cleared and grubbed 

in the Active Flyash Pile area. Construction fencing and physical markers would be installed to 

identify the boundaries of the Active Flyash Pile and to limit personnel and equipment access. 

Site Utilities 

Site utilities would include a power supply, access roads, and security fencing. A power line from 

the on-site power source to the construction power center would be installed. From there, power 

would be distributed to the construction facility, site lighting, potable water supply, and portable 

sanitary facility. 
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Construction S U D D O ~ ~  Facilities 

Construction support facilities would include an office area, an exclusion area, and a decontamination 

facility. The construction office area to support the remediation would include two trailers, a 

laydown area for equipment and materials, construction parking, and temporary fencing. 

The decontamination facility for personnel and equipment would be constructed at this entrance/egress 

control point (refer to Figure 5-36). The decontamination facility would include a trailer to 

store/remove/dispose PPE and decontamination areas for construction equipment and personnel (for 

typical details of decontamination areas, refer to Appendix E). Wastewater and runoff from the 

decontamination areas would be collected in a sump, pumped to the South Field sedimentation tank, 

and later pumped to the AWWT facility. 

5.6.5.1.2 Removal of Contaminated Material 

Removal and consolidation of the contaminated material at the Active Flyash Pile would be performed 

using conventional construction equipment. Types of equipment to be used include track-type 

excavators, front end loaders, dump trucks, and graders. Safe excavation slopes would be maintained 

in accordance with OSHA guidelines. 
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Material contaminated above the PRLs would be consolidated and a cap constructed over the entire 

Active Flyash Pile site. It is estimated that 54,700 cu m (71,600 cu yd) of contaminated material 

As part of the excavation activities, groundwater monitoring wells at the Active 

Flyash Pile would be plugged and abandoned as necessary. 

The construction water from the excavation and consolidation areas and the perched groundwater 

19 
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21 would be excavated. 
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23 

24 

from the interceptor trench would be collected and pumped to the South field above-ground 

sedimentation tank before being pumped to the AWWT facility for further treatment. The interceptor 

trench would be used to collected perched groundwater from underneath the clay cap. Approximately 

25 

26 

21 

290 m (350 ft) of interceptor trench would be located within the Active Flyash Pile battery limits. 

5.6.5.1.3 TransDonation of Contaminated Material 

The contaminated material would be excavated, hauled in dump trucks, and spread over the 

consolidation portion of the Active Flyash Pile site using graders. a 
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5.6.5.1.4 Site Restoration 

After excavation of the contaminated material is completed, a post-removal/disposal survey of the site 

would be performed to determine earthwork requirements for the grading at the landfill restoration. 

Excavated areas would be graded to blend with the surrounding topography (refer to Figure 5-37) and 

to accommodate the cap. Clean fill [approximately 15,300 cu m (20,000 cu yd)] for grading would 

be borrowed from an off-site source. 

The runoff control system for the Active Flyash Pile area would be designed for runoff from a 

25-year, 24-hour storm event and checked for potential impact from a 100-year, 24-hour storm event. 

Runoff from the finish graded areas would be drained into the existing drainage ditches. 

5.6.5.1.5 Clay Caming Svstem 

The cap for the Active Flyash Pile area would be constructed after the completion of initial grading. 

The cap would cover the northern portion of the Active Flyash Pile and would cover contaminated 

material consolidated from the southern portion. The consolidatiodcontainment alternatives for the 

Inactive Flyash Pile (Alternative 7) and the South Field (Alternative 7) would be coordinated with this 

alternative to provide a single capping system for all three subunits. In this case, the cap would cover 

approximately 48,600 sq m (522,700 sq ft). If these alternatives for the other subunits are not 

selected, the cap would be modified to include only contaminated material from the Active Flyash 

Pile, approximately 22,500 sq m (241,800 sq ft). 

The clay cap would be constructed in four distinct layers to provide final closure of the Active Flyash 

Pile site (refer to typical details of clay cap in Appendix E). The bottom layer of the cap would be a 

contouring layer to provide foundation for the upper layers. Clean compacted fill material would be 

used in constructing the contouring layer. This layer would be 30 to 60 cm (12 to 24 in.) thick and 

would be rough graded to a minimum of five percent slope. A barrier layer would be placed above 

the contouring layer to impede downward movement of moisture from the drainage layer. The 

barrier layer would consist of 60 cm (24-in.) thick compacted clay with maximum permeability of 1 x 

cdsec .  A 30 cm (12-in.) thick drainage layer consisting of pea gravel would be placed above 

the barrier layer to intercept infiltrating precipitation. The gradation for pea gravel would be selected 

to provide a minimum permeability of 1 x cdsec.  A geotextile fabric would be placed above 

and below the drainage layer to prevent migration of the materials in the different layers. The upper 

layer of the cap would be comprised of an 45-cm (1 8-in.) thick vegetative root support zone of 

FER\CRUZFS\ m X & j 3 p 2 1 ,  1994 4:04pm 5-524 

8 

9 

10 

1 1  

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



FEMP-OU02-4 DRAFT 
April 29, 1994 

common soil, a 15cm (six-in.) layer of top soil, and grass cover. Fertilizing, seeding, and mulching 

for the grass cover would be performed in accordance with the approved Erosion and Sediment 

Control Plan to minimize surface erosion. The cap would be finish graded to a minimum slope of 

five percent. 

* Various activities would be performed at the Active Flyash Pile Cap to maintain the integrity and 

effectiveness of the capping system. These activities would include routine inspection of the capping 

system to identify subsidence, erosion, or weathering; removal of dead vegetation that would threaten 

the integrity of the capping system; and repairs. Five-year CERCLA reviews would also be 

conducted at the Active Flyash Pile Cap facility. 

5.6.5.1.6 GroundwaterKonstruction Water Treatment 

Perched groundwater treatment to remove contaminants from the groundwater would be implemented 

at the Active Flyash Pile upon completion of final grading. The groundwater collection system would 

consist of approximately 550 m (1800 ft) of interceptor trench. Note that this is the same trench 

associated with the South Field. The trench would have a typical width of one m (three ft) and a 

maximum bottom elevation of 560 MSL with a fine aggregate section intercepting the perched water 

zone. The trench would be constructed with a vertical HDPE liner on the downgradient side of the 

trench. Sump areas would be installed in the trench to remove the perched groundwater and pump 

the groundwater to the sedimentation tank for suspended solids removal and then through a 

double-walled pipe to the AWWT facility for treatment. Flow from the interceptor trench is 4.0 gpm 

(0.01 mgd). 

Surface water within the exclusion zone would be collected within the low lying areas of the runoff 

collection system and pumped to the sedimentation tank. The water would then be pumped to the 

AWWT facility. 

5.6.5.1.7 Institutional Actions 

Groundwater Monitoring 

Groundwater monitoring would include installation of six pairs of monitoring wells around the clay 

cap (refer to Figure 5-37). Each pair of monitoring wells would consist of a 1000-series [bottom of 

the perched groundwater, approximately 12 m (40 ft) deep] and a 2000-series monitoring well 

[intersect the phreatic surface in the Great Miami Aquifer, approximately 25 m (80 ft) deep]. 
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Initially, groundwater' level measurements would be taken. In addition, semi-annual sampling and 

analysis would be performed 'to monitor the groundwater quality and performance of the extraction ' 

system. If groundwater contamination would be discovered, corrective action would be taken. It is 

anticipated that groundwater monitoring would be performed for 30 years. 

Access Restrictions 

After remediation activities are completed, access restrictions would be implemented around the 

consolidation cap. A security fence would surround the Inactive Flyash Pile, South Field, and Active 

Flyash Pile capped area to discourage intruders. Access to the consolidation cap area would be 

confined to authorized personnel. Permanent signs would be posted on the fence to further restrict 

access. 

Deed Restrictions 

Deed restrictions in accordance with CERCLA 120(h) would be required at the Active Flyash Pile 

under this alternative to ensure achievement of RAOs. These restrictions would prevent the drilling 

of wells for water consumption and agricultural use as well as restrict future excavation activities. 

5.6.5.2 Detailed Analvsis 

5.6.5.2.1 

This alternative would be protective of both human health and the environment and would meet the 

remedial action objectives. Pathways that exist for the off-property resident farmer include inhalation 

(soil and groundwater), ingestion (plants, livestock, and groundwater), and dermal contact 

(groundwater). Pathways that exist for the expanded trespasser include inhalation (airborne 

particulates from soil), ingestion (soil), dermal contact (soil), and external radiation (soil). In this 

alternative, the flyash and soil with contaminant concentrations above the PRLs for the off-property 

farmer and expanded trespasser would be consolidated in the northern portion of the Active Flyash 

Pile area and capped in place. Therefore, this alternative would consolidate the source of 

contamination and provide engineering and institutional controls to reduce the potential for exposure 

through these pathways. The capping system would prevent direct exposure to the contaminants and 

would be designed for a life of 1,000 years. This alternative would not significantly reduce the 

toxicity, mobility, or volume of contaminated flyash and soil through treatment. However, the cap 

would reduce the potential for migration of contaminants. 

Overall Protection of Human Health and the Environment 
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Engineered and institutional controls would protect the community and workers during implementation 

of this alternative. Institutional actions would be employed to provide assurance that overall protection 

is maintained, such as groundwater monitoring at the capped area, access restrictions, and deed 

restrictions, since material with contaminant concentrations above the relevant PRLs would be 

disposed on site. 5 

I 

2 

3 

0 
4 

6 

5.6.5.2.2 ComDliance with ARARs 7 

ComDliance with ARARs 8 

9 

10 

I I  

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. 

discussion of the principal ARARs and TBCs is presented in Section 2.2. The complete list of 

ARARs/TBCs is presented in Appendix B. 

Detailed 

12 

Chemical-Specific ARARs/TBCs 13 

Alternative 5 would comply with the chemical-specific ARARs/TBCs identified in Table B- 1 of 14 

Appendix B. ARARs associated with penetrating radiation and potential releases of contaminants to I5 

air, surface water, and groundwater would be met through the consolidation and in situ containment 

of the Active Flyash Pile materials. 

16 

17 

18 

The prescribed engineering controls for the in situ containment system were established for the 

protection of human health and would ensure that the groundwater MCLs and non-zero MCLGs, air 

emission standards, and radon protection standards identified in Table B-1 of Appendix B would be 

Water encountered during construction would be treated at the AWWT to meet the Ohio Water 

Quality Standards found in Table B-1 of Appendix B. 

19 

20 

21 

met. 22 

23 

24 

Action-SDecific ARARs/TBCs 25 

Alternative 5 would meet the principal action-specific ARARs discussed in Section 2.2 and the 

detailed listing of ARARs/TBCs in Tables B-2, B-3, and B-4 of Appendix B. 

Flyash Pile waste is classified as exempted waste, design and construction of the in situ cap would 

26 

Because the Active 27 

28 

29 meet the OEPA technical requirements for the disposal of exempted waste. 

30 

Location-SDecific ARARs/TBCs 31 

Alternative 5 would meet the principal location-specific ARARs discussed in Section 2.2 and the 32 

detailed listing of ARARs/TBCs in Table B-5 of Appendix B. CERCLA guidance allows 33 
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consolidation and capping within the area of contamination to be performed without considering the 

action as disposal or placement of waste. Therefore, this alternative would not invoke the OEPA 

siting criteria for exempted waste disposal facilities. The OEPA criteria include the restriction on 

siting disposal facilities over a sole- source aquifer. 

5.6.5.2.3 Long-Term Effectiveness and Permanence 

Magnitude of Residual Risks 

The contaminated flyash and soil located in the Active Flyash Pile contain different COCs for 

different media associated with the route of exposure. After the RAOs are achieved, all COCs will 

be remediated to their respective PRLs based on a 1 x 10" ILCR or HI of 0.20. The COCs and their 

respective PRLs and background concentrations are listed in Table 5-32. 

The total residual risk and hazard associated with the remediated subunit to the expanded trespasser 

and off-property farmer was assessed. Total residual risk for the expanded trespasser is 1.3 x 18'. 

Total residual risk to the off-property farmer is 4.1 x lo4. Total hazard index for both receptors is 

less than 1.0. Background risk for the off-property farmer and expanded trespasser are 4.9 x lo4 and 

5.1 x lo4, respectively. The hazard index for the off-property farmer and the expanded trespasser 

are less than 1.0 for each receptor. 

Adeauacv - and Reliability of Controls 

After remediation, the major source of the risk remaining on site would be contained on-site. The 

capping system would contain contaminated flyash and soil from the Active Flyash Pile with COCs at 

concentrations above the PRLs. The capping system uses proven construction technologies and 

materials of construction. The capping system would be designed to minimize the need for long-term 

management. 

Despite design considerations, some long-term operation and maintenance would be required on the 

capping system to maintain proper soil and vegetation cover and to maintain other structural 

components of the cap. Uncertainties associated with long-term maintenance include below surface 

damage to the cap and improper construction. Appropriate quality assurance and controls procedures 

during construction would assure proper installation of the capping system. With routine inspections 

and maintenance actions, it is unlikely that the capping system would need major modification or 

replacement. Groundwater monitoring would be used to identify contaminant seepage to determine 
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the performance of the capping system. Samples from the monitoring wells would be collected and 

analyzed semiannually. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114 Subparts F and G), 

the performance of the capping system would be monitored. This monitoring would support the 

required 5-year CERCLA review. As a result of the findings of the review, there is a potential that 

the components of this alternative may require maintenance, modification, or replacement. The risks 

associated with these activities are generally limited to on-site workers. Consistent with regulatory 

guidance (DOE Order 5480.1 l), these potential exposures would be kept to ALAR4 levels and within 

regulatory limits. 

Long-Term Environmental ImDacts 

Soil and Geology - A permanent soil disturbance of 1.6 ha (3.9 ac) would result from the removal 

and containment of contaminated material from the Active Flyash Pile just north of the existing pile. 

The capping system (Appendix E) would be designed, constructed, and revegetated for proper 

drainage and erosion control. No impacts would be expected on the geology of the FEMP site and 

surrounding area. 

Water Oualitv and Hvdrologv - Groundwater monitoring wells would be installed around the cap. 

Semi-annual sampling and analysis would be performed to monitor groundwater quality. If 

contamination was detected, corrective action would be taken. 

Air Ouality - Long-term impacts to air quality would not be expected from the clay capping system 

(Appendix E) which would incorporate a vegetative layer system and infiltration barrier. 
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24 

25 

Biotic Resources - The containment of contaminated material would cause a loss of between 2.4 and 

4.9 ha (5.6 and 12.0 ac) of introduced grassland and old field habitat depending upon the 

26 

27 

implementation of an individual or 3-subunit capping system in the South Field. Refer to Solid Waste 28 

Landfill Alternative 3, Long-Term Environmental Impacts for information on introduced grassland 29 

habitat. Refer to Active Flyash Pile Alternative 2, Short-Term Environmental Impacts (Section 

5.6.2.2.5) for details regarding old field habitat. 

30 

31 

32 
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Wetlands and FloodDlains - Long-term impacts to wetlands and floodplains areas would not occur. 

However, a FloodplaidWetlands Assessment was completed for remedial activities and has been 

provided as Appendix H. 

Socioeconomic and Land Use - The containment of wastes would restrict future uses of the FEMP 

site. 

Cultural Resources - All areas (not previously disturbed) associated with Operable Unit 2 Active 

Flyash Pile alternatives would be surveyed and managed appropriately in accordance with the NHPA, 

OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term Environmental 

Impacts). 

5.6.5.2.4 

This alternative would not treat the contaminated flyash and soil from the Active Flyash Pile such that 

toxicity, mobility, or volume would be reduced. The contaminated material would be consolidated 

and capped, which would reduce the potential for migration of the contaminants. Engineered and 

institutional controls would reduce the potential for exposure. 

Reduction of Toxicity. Mobility. or Volume Through Treatment 

An estimated 54,700 cu m (71,600 cu yd) of contaminated flyash and soil is expected to be excavated 

from the Active Flyash Pile, consolidated, and capped under this alternative. 

5.6.5.2.5 Short-Term Effectiveness 

Short term risks potentially experienced by the trespassing youth, off-property farmer, and 

non-remedial worker were all within that expected under naturally occurring background conditions 

due to the presence of arsenic and beryllium. Construction and transportation risks did not appear to 

differ significantly among alternatives. Appendix C contains an evaluation of short-term risks for 

each alternative. 

Protection of the Community during Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. Total short-term risk associated with this alternative for the non-remedial worker, 

off-property farmer and trespassing youth receptors are 7.8 x lo", 1.7 x 10" and 8.7 x 10" due 

primarily to the estimated beryllium concentration in surface soil. Total hazard index to the 
~G056.9' 
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trespassing youth and non-remediation worker is less than 1 .O. Excavation, transportation, and 

disposal would cause increased particulate emissions. Particulate emissions would be reduced by 

misting of the excavation area, haul roads, and disposal area during construction. 

through the site could cause transport of contamination, but would be minimized through the use of 

equipment decontamination facilities within close proximity of the excavation. 

1 

2 

3 Vehicular traffic 

4 

5 

During construction, the site would be delineated into specific work zones. Also, contaminant 

6 

7 

migration due to surface water transport would be controlled by utilizing collection trenches, berms, 

and silt fences around the perimeters of the excavation and disposal sites. In addition, access controls 

would be implemented to ensure contamination is not transported off-site by personnel and vehicles. 

Public sector truck injuries and fatalities are estimated at 1.1 x 10" and 1.1 x lo2, respectively. 

8 

9 

10 

11 

12 

There would be minimal additional risks to the community since the contaminated flyash and soil 

would be disposed on site. 

13 

In addition, air monitoring equipment would be positioned around the 14 

perimeter of the excavation area to measure any emissions of airborne contaminants. 15 

Protection of Workers during Remedial Action 

16 

17 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

equipment, including protective clothing and respirators, would be utilized to reduce risks of exposure 

Physical hazards associated with excavation and heavy equipment would be clearly identified. 

IS 

inhalation and ingestion of site contaminants. The appropriate levels of personnel protective 19 

20 

21 associated with these routes. Personnel decontamination facilities would be constructedand utilized. 

22 

Occupational injuries and fatalities from truck transportation associated with implementation of 

remedial actions were also assessed. Truck transportation injuries and fatalities are estimated at 3.5 x 

lo-' and 1.8 x 

estimated at 2.0 x lo9. 

respectively. Construction injuries are estimated at 1.4. The risk of fatalities is 

All remedial activities would be conducted in accordance with a Health and Safety Plan developed to 

meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel monitoring 

would be conducted in accordance with the Site Specific Health and Safety Plan and would mitigate 

the potential for workers to be exposed to unacceptable contmnant concentrations. Training, 

procedures, and personnel monitoring would assure that worker exposure would be as low as 0 
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reasonably achievable. Therefore, short-term risks for the remedial worker were considered 

acceptable. 

Short-Term Environmental ImDacts 

Soil and Geolom - Approximately 2.3 ha (5.7 ac) would be disturbed in the short term for excavation 

and construction activities associated with erosion controls, staging areas, support facilities, and 

consolidation and containment of Active Flyash Pile contaminated material. Note that the flyash 

would be excavated, consolidated, and capped just north of the Active Flyash Pile because there 

would not be sufficient room between the Active Flyash Pile and Paddys Run. A silt fence would 

surround the areas of excavation and flyash relocation for erosion control. 

Water Oualitv and Hvdrologv - Construction water resulting during excavation and consolidation 

activities, as well as perched groundwater, would be collected for treatment. An interceptor trench 

would be installed to collect the perched groundwater from underneath the capping system. In 
addition, a silt fence would be constructed around the excavated areas to prevent flyash and soil 

particles from migrating outside the silt fence containment area. 

Air Oualitv - Dust suppressants (e.g., water trucks) would be utilized at the Active Flyash Pile and 

haul roads during remedial activities to reduce air quality impacts as a result of potential airborne 

contaminants. 

Biotic Resources - Short-term impact associated with containment of flyash and soil would be the 

disturbance of introduced grassland and old field habitat. The potential for runoff, increased 

sedimentation, and fugitive dust could potentially impact Sloan’s crayfish habitat in Paddys Run. In 
addition, impacts to riparian areas could occur. Proper erosion control measures would minimize this 

impact. Refer to Active Flyash Pile Alternative 2, Short-Term Environmental Impacts 

(Section 5.6.2.2.3) for more information. 

Wetlands and FloodDlains - No impacts would occur to wetlands. Engineering controls (e.g., silt 

fences) would minimize or eliminate any short-term impacts (Le., runoff, sedimentation) to the 100- 

and 500-year floodplains. A Floodplain and Wetlands Assessment was completed and is provided as 

Appendix H of this report. 
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Socioeconomic and Land Use - The present worth capital cost of implementing Active Flyash Pile 

Alternative 5 is estimated at $1 1,763,000. This would increase the collective revenue of the CMSA 

by 1.8 percent over a period of 30 years. Note that the majority of increase would occur during the 

first 27 months of remediation with minimal increase occurring over the remainder of the 30 years. 

Cultural Resources - All areas (not previously disturbed) associated with Operable Unit 2 Active 

Flyash Pile alternatives would be surveyed and managed appropriately in accordance with the NHPA, 

OHPO, AIRFA, and NAGPRA (Solid Waste Landfill Alternative 2, Short-Term Environmental 

Impacts, Section 5.2.2.2.3). 

Duration of Remedial Activities 

The excavation, consolidation, and capping of flyash and contaminated soil from the Active Flyash 

Pile would be completed and remedial action objectives achieved within 27 months. 

5.6.5.2.6 Imdementability 

Technical Feasibilit 

The technical feasib:lity of excavation, transportation, consolidation, and capping of the flyash and 

contaminated soil from the Active Flyash Pile is straightforward and reliable. The excavation, 

disposal, and construction of the capping system can be easily implemented using standard 

construction equipment and techniques. No significant difficulties or uncertainties would be 

associated with this alternative, and no schedule delays would be anticipated due to technical 

problems. 

The on-site disposal of flyash and contaminated soil would be effective at remediating the Active 

Flyash Pile and at meeting the remediation goals; therefore, no future remedial action would be 

anticipated for this alternative. No migration or exposure pathways exist that cannot be monitored 

adequately to determine the effectiveness of the remediation. The groundwater monitoring would be 

effective in monitoring the performance of this alternative. The removal of flyash and contaminated 

soil and containment wodd mitigate any potential pathway. 

Administrative Feasibility 

All excavation, construction, and disposal activities of flyash and contaminated soil in this alternative 

would be conducted entirely on site. Substantive provisions of permits that would otherwise be 0 . .  
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required for these activities are considered ARARs. Compliance with ARARs is required of any 

selected remedial alternative. EPA and OEPA are the key agencies that will determine i f  1) the 

proposed/selected remedy adequately addresses identified ARARs and 2) the remedial design is 

consistent with the basis for concluding (in the ROD) that the selected remedy will achieve 

compliance ARARs. The ROD would be used as an enforceable document to coordinate actions and 

responsibilities between the DOE, EPA, and OEPA. By legal agreement (Le., Consent Agreements), 

EPA reviews and approves the FS and ultimately the remedial design. OEPA actively participates in 

the review process. Accordingly, if this alternative adequately addresses the identified ARARs, then 

no known barriers would exist to prohibit the remedial action. 

Availability of Services and Materials 

Personnel with highly specialized skills would not be required for the construction of the capping 

system or excavation and disposal of the flyash and contaminated soil. Personnel specialized in 

Health and Safety and personnel monitoring would be required. These personnel and others required 

for implementation of this alternative are readily available. 

. 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. 

No additional development of technologies is required. In general, standard construction practices 

would be used and a sufficient number of contractors possessing the required skills and experience are 

available to implement this alternative. Therefore, competitive bidding is possible. 

5.6.5.2.7 Cost 
The estimated capital, annual operation and maintenance, and present worth costs for this alternative 

are summarized in Table 5-35 and presented in detail in Appendix F. The cost estimate for this 

alternative has a minus 30 percent to a plus 50 percent accuracy. 
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CAPITAL O&M 

$1 1,763,000 $2,3 88,700 

TABLE 5-35 

ACTIVE F'LYASH PILE 
ALTERNATIVE 5 

CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

NET 

$14,15 1,700 

ANNUAL O&M 

Review 

The present worth cost is calculated on a time period of 27 months for construction and 30 years for 

O&M after remediation. . 

CaDital Cost 

The capital cost consists of both direct and indirect costs. The direct capital cost includes costs for 

materials, subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, 

construction management, health and safety requirements, and contingencies associated with the 

alternative. A more detailed description of the capital costs and assumptions used to determine costs 

is provided in Appendix F. 

O&M Cost 

O&M costs include any associated long-term maintenance and monitoring which would be required 

until the remedial action objectives are achieved. For the purpose of the cost estimate a maximum 

duration of 30 years is used. Monitoring activities would support the required CERCLA 5-year 

reviews. 

5.6.5.2.8 State AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. 

5.6.5.2.9 Communitv AcceDtance 

This criterion will be addressed in the Responsiveness Summary and ROD that will be prepared 

following the public comment period. . .  0 
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5.7 SUMMARY OF DETAILED ANALYSIS 

This section provides a summary of the detailed analysis for each of the alternatives discussed in 

Sections 5.2 through 5.6. The summary tables evaluate the alternatives with respect to the nine 

evaluation criteria discussed in Section 5.1. Tables 5-36 through 5-40 summarize the alternatives for 

the Solid Waste Landfill, Lime Sludge Ponds, Inactive Flyash Pile, South Field, and the Active 

Flyash Pile, respectively. In addition, a discussion of the Irreversible and Irretrievable commitment 

of Resources has also been included to secure the exclusion discussed in CERCLA Section 107(f)(l). 

Tables summarizing the environmental impacts of each remedial alternative are provided in Section 6. 

5.8 

Solid Waste Landfill Alternative 3; Lime Sludge Ponds Alternatives 3 and 5; Inactive Flyash Pile 

Alternatives 3 through 6 and 8; South Field Alternatives 3 through 6; and Active Flyash Pile 

Alternatives 3 and 4 would result in the permanent commitment of 5.3 ha (13.0 ac) along the 

southeast comer of the FEMP site for the implementation of an on-property disposal facility. Land at 

the NTS and/or other approved disposal facilities would be permanently committed for disposal for 

Solid Waste Landfill Alternative 2, Lime Sludge Ponds Alternative 2, Inactive Flyash Pile 

Alternative 2; South Field Alternative 2, and Active Flyash Pile Alternative 2. 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

The implementation of an on-site disposal facility would cause a loss of 5.3 ha (13.0 ac) of introduced 

grassland/leased pasture habitat. Introduced grassland/leased pasture habitat may also be suitable for 

the federally endangered running buffalo clover. Other endangered species, the federally endangered 

Indiana bat and the state endangered mountain bindweed and slender finger-grass (both found in the 

1986 botanical survey), could also be disturbed during remedial activities (Inactive Flyash Pile, South 

Field, and Active Flyash Pile). Currently, no individuals have been found on site and only potential 

habitats exist. Surveys are expected to be completed in the summer of 1994 for these species. 

In addition, managed field habitat could be lost during implementation of Solid Waste Landfill 

remedial alternatives. The implementation of Inactive Flyash Pile, South Field, and Active Flyash 

Pile alternatives could disrupt (i.e., noise, fugitive dust) the riparian habitat around Paddys Run, as 
well as the aquatic habitat within Paddys Run and old field and introduced grassland habitat within the 

South Field. Note that Paddys Run provides habitat for the state threatened Sloan’s crayfish. During 

clearing and grubbing activities at the Inactive Flyash Pile, 1.8 ha (4.5 ac) of early and 

mid-successional woodland habitat would be lost. Approximately 4.9 ha (12 ac) of old field and 
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introduced grassland habitat at the South Field would also be lost as a result of South Field, Active , 

Flyash Pile, and Inactive Flyash Pile containment alternatives. Engineering controls would be 

implemented to minimize any impacts. 

2 

3 

4 

Between 0.02 to 0.1 ha (0.04 and 0.2 ac) of drainage ditchhwale wetlands are present near areas to 5 

6 be disturbed by the implementation of Lime Sludge Ponds and Solid Waste Landfill alternatives, 

respectively. Proper engineering controls (i.e., berms, water sprays) would be utilized to minimize 

impacts. The potential loss of these areas would still exist. The wetlands area upgradient of the Solid 

Waste Landfill would be expected to be filled. In addition, the 100- and 500-year floodplain of 

Paddys Run could be indirectly impacted as a result of the implementation of Inactive Flyash Pile, 

Active Flyash Pile, and South Field alternatives. During implementation of South Field and Inactive 

Flyash Pile remedial alternatives, limited excavation in the floodplain would occur. Engineering 

controls would be implemented to minimize impacts. No wetlands or floodplains are present at the 

off-site facilities. A FloodplaidWetland Assessment was completed and is provided in Appendix H 
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10 

1 1  

12 

13 

14 

of this report. I5 

Soil at the FEMP site would be disturbed by construction and excavation activities. Many impacts 

would be temporary, pending completion of remedial activities. The implementation of Solid Waste 

Landfill remedial alternatives would disturb between 1.3 and 8.9 ha (3.4 and 22.1 ac) at the FEMP 

site; implementation of Lime Sludge Ponds remedial alternatives would temporarily disrupt between 

2.0 and 9.3 ha (4.9 and 22.9 ac); implementation of Inactive Flyash Pile remedial alternatives would 

disturb between 3.2 and 9.9 ha (7.9 and 24.5 ac); implementation of South Field remedial alternatives 

would disturb between 6.0 and 13.4 ha (15.0 and 33.0 ac); and implementation of Active Flyash Pile 

remedial alternatives would disrupt between 1.5 and 8.3 ha (3.6 and 20.5 ac), respectively. All areas 
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24 

impacted by construction activities at the FEMP site would be regraded to the surrounding grade and 

revegetated. 26 

Consumptive use of geologic resources (e.g., quarried rock, sand, and gravel) and petroleum products 

25 

n 

28 

29 (e.g., diesel fuel and gasoline) would be required for removal, construction, and disposal activities for 

the subunits. 

Additional fuel use would result from off-site transport of the materials. 

Supplies of these materials would be provided by the construction contractor. 30 

Adequate supplies would be 31 

available without affecting local requirements for these products. 0 32 . 

33 
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The treatment processes for the remedial action alternatives would require the consumptive use of 

materials and energy. The stabilization process would require additives such as flyash and lime 

sludge, which are readily available at the FEMP site. The vitrification process would be energy 

intensive and require the commitment of a considerable supply of electricity, which would be obtained 

from the local utility. 

The committed land would be actively monitored and maintained. Periodic monitoring of nearby 

surface water and groundwater would be performed, and periodic site inspections would identify any 

damage to the disposal facility. Maintenance activities would be performed, as necessary. Off-site 

facilities would be expected to implement similar measures. 

5.9 PERSONS AND AGENCIES CONSULTED 

. A list of persons and agencies consulted is provided in Appendix G. 
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6.0 COMPARATIVE 

6.1 INTRODUCTION 

April 29, 1994 

ANALYSIS 

Section 6.0 presents a comparative analysis of the final remedial action alternatives for Operable 

Unit 2 with respect to the CERCLA evaluation criteria described in Section 5.0. This analysis is the 

second stage of the detailed evaluation process and provides information which forms the basis for 

selecting a preferred remedial alternative for Operable Unit 2. The PP, which is issued concurrently 

with this FS, will identify DOE’S preference for an Operable Unit 2 remedial action alternative and 

will solicit public comments as part of the modifying criteria evaluation used to document the 

selection of the final remedial alternative in the ROD. For this analysis, the evaluation criteria 

include two categories, threshold criteria and primary balancing criteria. More information 

concerning the evaluation criteria can be found in Section 5.1.2, Overview of the Detailed Analysis. 

The modifying criteria of state and community acceptance will not be addressed in this comparative 

analysis because formal state and community comments will not be received until after the FS/PP has 

been issued for public review; these two modifying criteria will be addressed in the responsiveness 

summary and ROD that will be prepared following the public comment period. e 
The threshold criteria that must be satisfied by the selected alternative are: 

Overall protection of human health and the environment 
Compliance with ARARs 

These threshold criteria are of greatest importance in the comparative analysis because they reflect the 

key statutory mandates of CERCLA, as amended. If an alternative does not satisfy both of these 

threshold criteria, it cannot be carried forward to the primary balancing category and is not eligible to 

be selected as the final remedy. 

The primary balancing criteria to which the relative advantages and disadvantages of the alternatives 

are determined include: 

Long-term effectiveness and permanence 
Reduction of toxicity, mobility, or volume through treatment 
Short-term effectiveness 
Implementability 
cost 

i 
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The first and second balancing criteria address the statutory preference for treatment as a principal 

element of the remedy and the bias against off-site land disposal of untreated material. Together with 

the third and fourth criteria, they form the basis for determining the general feasibility of each 

potential remedy and whether costs are proportional to the overall effectiveness, considering both the 

cleanup period and the time following cleanup. By these means, it can be determined whether a 

potential remedy is cost effective. , _  

Consistent with the format of the detailed analysis in Section 5.0, a comparative analysis under the 

threshold and primary balancing criteria for the Operable Unit 2 subunits is presented in Sections 6.2, 

6.3, 6.4, 6.5, and 6.6. Short-term risks that assess the potential impacts to the public and remedial 

action workers during implementation of the alternative are summarized under the appropriate 

short-term effectiveness section for each alternative and are also provided in Appendix C. 

The preferred alternative for Operable Unit 2 to be described in the PP is assembled by combining the 

preferred alternative selected from each subunit. This comparative analysis provides the basis for the 

selection. 

6.2 SOLID WASTE LANDFILL 

Alternatives compared for the Solid Waste Landfill subunit include: 

Alternative 1:  No Action 
Alternative 2: Off-Site Disposal 
Alternative 3: On-Site Disposal 
Alternative 4: Consolidation/Containment 

6.2.1 Threshold Criteria 

Threshold criteria evaluate overall protection of human health and the environment and compliance 

with ARARs. Both criteria must be achieved or a waiver must be granted for that alternative to be 

selected. 

6.2.1.1 

Alternatives for the Solid Waste Landfill assume varying degrees of protectiveness due to the future 

land use of the FEMP site. Alternatives 2, 3, and 4 would provide overall protection of human 

health and the environment by reducing risks of exposure to material at the site. The future land use 

for Alternative 2 assumes private ownership with farming by on-property residents. The potential 

Overall Protection of Human Health and the Environment 

. -  
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receptors under this alternative include the on-property resident farmer and the off-property resident 1 

farmer. This alternative assumes that the on-property resident farmer would be exposed to the soils, 

sediments, groundwater, air, and homegrown produce and livestock through the appropriate routes of 

2 

3 

exposure at the subunit. 4 

5 

The future land use for Alternatives 3 and 4 assume continued federal ownership. The potential 6 

receptors for these alternatives include the off-property resident farmer and the expanded trespasser. 

These alternatives preclude on-property farming and the installation of domestic wells and assume the 

expanded trespasser would be exposed to soils, sediments, and air through the appropriate routes of 

exposure at the subunit. Also, these alternatives assume that an off-property resident farmer, located 

adjacent to the FEMP fence line, is exposed through the ingestion of homegrown produce and 

livestock, groundwater, and air. 12 

7 

8 

9 

10 

11 

All of the Solid Waste Landfill alternatives, except Alternative 1, would provide overall protection of 

human health and the environment. The basic differences between Alternative 2 and Alternatives 3 

and 4 are the PRLs for the on-property resident farmer receptor versus the expanded trespasser 

receptor. The PRLs for the on-property resident farmer receptor are more stringent than those for the 

expanded trespasser; therefore Alternative 2 is more protective. Because private ownership is 

assumed, materials with contaminant concentrations above the PRLs would be excavated and disposed 

off site at NTS. Alternative 2 includes removal of contamination and disposal off site, whereas 

Alternatives 3 and 4 provide disposal on site. Alternative 2 PRLs would require that the Solid Waste 

Landfill be remediated to pre-industrial conditions. 

13 

14 

15 

16 

17 

18 

19 

u) 

21 

22 

23 

Alternative 3 would provide protectiveness for the expanded trespasser and off-property resident 

farmer receptors. This alternative would include disposal of the contaminated material at the on-site 

24 

25 

disposal cell. The on-site disposal cell would be constructed above grade and would include a liner 26 

and leachate collection system to prevent infiltration of water and leachate from the disposal cell. 21 

28 

Alternative 4 would include consolidation of material to facilitate the construction of a composite cap 29 

and would result in contaminated materials remaining in situ; however, the level of contamination 

would eliminate the exposure pathway for surface contaminants. This alternative would be protective 

of groundwater and would meet the PRLs for the future land use under federal ownership. 

30 

would be below the capping PRLs for groundwater protection. Additionally, installation of a cap 31 

3-2 

33 
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Alternatives 2, 3, and 4 would also include collection and treatment of the construction water at the 

Solid Waste Landfill during implementation of the alternative. 

Alternative 1 would not provide adequate overall protection of human health and the environment. 

Alternative 1 would not eliminate, reduce, or control the migration of contaminants to human and 

environmental receptors. 

6.2.1.2 ComDliance with ARARs 

Compliance with ARARs is comparable for each of the Solid Waste Landfill alternatives. 

Alternatives 2, 3, and 4 meet chemical-, action-, and location-specific requirements. The ARARs are 

not pertinent to Alternative 1 .  The principal ARARs for Operable Unit 2 are discussed in Section 2.2 

and presented in detail in Appendix B. 

Chemical-SDecific ARARs 

Alternatives 2 through 4 meet the chemical-specific ARARs outlined in Section 2.2 and Table B-1 of 

Appendix B. The principal chemical-specific ARARs for the Solid Waste Landfill are groundwater 

MCLGs and MCLs, Ohio Water Quality Standards, NESHAP air emission standards, NAAQs, the 

Ohio Air Toxic Policy, ALARA, and DOE radiation dose limits. 

Action-SDecific ARARs 

The design and construction of disposal facilities and management of waste under Solid Waste 

Landfill Alternatives 3 and 4 would comply with the action-specific requirements in Tables B-2, B-3, 

and B-4 of Appendix B. There are no pertinent action-specific requirements for Alternative 2. The 

principal action-specific ARARs for the Solid Waste Landfill are EPA and DOE requirements for the 

disposal of low-level radioactive wastehesidual radioactive material and OEPA solid waste disposal 

regulations. 

Location-SDecific ARARs 

Alternatives 2, 3 and 4 meet the location-specific ARARs in Table B-5 of Appendix B. The only 

pertinent location-specific requirements for Alternatives 2 through 4 are the substantive permitting 

requirements for impacts to wetlands under the Clean Water Act. In addition to these wetlands 

requirements, the principal location-specific ARARs for Alternatives 3 and 4 are the sole-source 

aquifer determination of the Great Miami Aquifer, the RCRA CAMU rule, OEPA solid waste 
(-jCC.6:@9 
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regulation OAC 3745-27-090 for the modification of existing landfills, and the protection of 1 

cultural, historic, and biological resources, including wetlands. 

treatment and consolidation of waste material without invoking disposal restrictions. 

supported by OAC 3745-27-09(Y), which allows modification of an existing landfill to provide 

adequate protection of human health and the environment. If a modification is required, the Ohio 

The RCRA CAMU rule allows 2 

This is 3 

4 

5 

solid waste facility siting criteria shall not apply to the landfill improvement. 6 

7 

6.2.2 Primarv Balancing Criteria 8 

All alternatives for the Solid Waste Landfill, excluding the no-action alternative, provide overall 

protection of human health and the environment and will be carried forward for comparative analysis 

under the primary balancing criteria. The no-action alternative will be carried forward as the baseline 

alternative for comparison purposes in accordance with the NCP. 

9 

10 

11 

12 

13 

6.2.2.1 Long-Term Effectiveness and Permanence 14 

All of the alternatives for this subunit, except Alternative 1,  would ensure long-term protectiveness of 

with exposure to material at the Solid Waste Landfill to an ILCR of 1 x 

individual COC. 1s 

15 

human health and the environment. All of the remedial alternatives would reduce risks associated 16 0 and a HI of 0.2 for each 17 

19 

Alternatives 2 and 3 include removal of contaminated material. Alternative 2 would include removal 

of contaminated material exceeding the PRLs for future land use under private ownership for off-site 

disposal. Alternative 2 provides the highest level of long-term effectiveness and permanence based on 

the more stringent PRLs associated with the on-property resident farmer receptor. In addition, the 

off-site disposal of the contaminated material would restrict access to the material and would mitigate 

the potential for exposure. Uncertainties for long-term effectiveness and permanence associated with 

2J3 

21 

n 

23 

21 

25 

off-site disposal are minimal because the contaminated materials would be disposed of at NTS, which 

is a DOE facility and typically accepts wastes from other DOE sites. 

26 

Verification that the 27 

contaminated materials are being disposed of properly at the off-site disposal facility would be 28 

required. 29 

30 

Alternatives 3 and 4 would provide long-term effectiveness by meeting the PRLs for the expanded 31 

trespasser and off-property resident farmer receptors. These PRLs are less stringent than those used 32 

33 m a 0  in Alternative 2. Alternative 3 would include disposal of the contaminated material at an 
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Highly effective -- Contaminated material is disposed off site. Most 
stringent PRLs are used to determine contaminated material for 
removal. 

Effective -- Contaminated material is disposed on site in a disposal cell 
that would provide more effectiveness than a cap. 

disposal cell. An on-site disposal cell would restrict access to the contaminated material and mitigate 

the potential for exposure. 

Alternative 4 

Alternative 1 

Alternative 4 would be the least effective alternative, but would still provide sufficient long-term 

effectiveness and permanence. Alternative 4 would include consolidation of material to facilitate the 

Effective -- Contaminated material is contained under a composite cap. 

Not effective -- No action is taken. 

construction of a composite cap. The composite cap would restrict access to the contaminated 

material and mitigate the potential for exposure. 
. I  

Alternative 1 would not be protective of human health and the environment in the long term because 

it would not prevent exposure to the contaminated materials. 

Table 6-1 summarizes the comparative analysis of the alternatives for long-term effectiveness and 

permanence. 

TABLE 6-1 

LONG-TERM EFFECTIVENESS AND PERMANENCE COMPARISON 
FOR THE SOLID WASTE LANDFILL ALTERNATIVES 

Alternative I Long-Term Effectiveness and Permanence 

6.2.2.2 

Alternatives 1 through 4 do not include treatment technologies for soils/waste; therefore, they do not 

provide a reduction of toxicity, mobility, or volume. 

Reduction of Toxicitv. Mobility. or Volume Through Treatment 

Treatment of construction water by the AWWT facility for Alternatives 2, 3, and 4 would reduce the 

volume of water impacted with contaminants by using precipitation and ion exchange technologies to 
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concentrate the contaminants. The treatment would be reversible and would not destroy the 

contaminants, but would concentrate them into a wastewater sludge that would be disposed of as 

appropriate. 

Reduction in Toxicity, Mobility, or Volume Through Treatment 

No Treatment of soil/waste. 

Table 6-2 summarizes the comparative analysis of the alternatives for reduction in toxicity, mobility, 

or volume through treatment. 

TABLE 6-2 

COMPARISON OF REDUCTION IN TOXICITY, MOBILITY, OR VOLUME 
THROUGH TREATMENT FOR THE SOLID WASTE LANDFILL ALTERNATIVES 

6.2.2.3 Short-Term Effectiveness 

Alternative 4 provides the highest degree of short-term effectiveness because material will only be 

excavated to facilitate cap placement. This alternative provides the least amount of risk to site 

workers and the public because most of the material remains in place at the subunit. Placement of the 

cap would result in disturbances to wetlands. These disturbances would require the appropriate 

permits prior to alternative implementation. Alternative 4 would be performed over a 14.5 month 

duration. 

Alternative 3 would provide the next highest degree of short-term effectiveness. This alternative 

minimizes public exposure by disposing contaminated material on site. This alternative is less 

effective than Alternative 4 due to removal of contaminated material and transportation to the on-site 

disposal cell. Alternative 3 would be performed over a 12.5 month duration. This alternative would 

provide adequate short-term effectiveness by minimizing public exposure and on-site worker 

exposure. Excavation of contaminated material would result in disturbances to wetlands and would 

require the appropriate permits prior to alternative implementation. 

Alternative 2 would provide the least degree of short-term effectiveness because this alternative would 

involve excavation of the largest quantity of material and off-site disposal of this material, which 0 
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Alternative 

results in increased exposures to the on-site worker during handling (drying, crushing, shredding) and 

the public during transportation. Excavation of contaminated material would result in disturbances to 

wetlands and would require the appropriate permits prior to alternative implementation. Alternative 2 

would be performed over a 24.5 month duration. 

The short-term effectiveness for Alternative 1 would remain unchanged from current conditions. 

Table 6-3 summarizes the comparative analysis of the alternatives for short-term effectiveness. 

Short-Term Effectiveness 

Alternative 4 

Alternative 3 

Highly Effective -- Contaminated material remains on site in the 
exclusion zone under a composite cap. Therefore, on-site workers and 
public exposure would be minimal. 

Effective -- Contaminated material remains on site, but must be 
excavated and transported to the on-site disposal cell. On-site workers 
would be exposed to more contaminated material. Public exposure 
would be minimal. 

Alternative 2 Less Effective -- Contaminated material disposed off site would 
increase risk to the public during off-site transportation. On-site 
workers and the public would be exposed to largest volume of 
contaminated material. 

~ 

Alternative 1 I Not effective -- No action is taken. 

6.2.2.4 Imdementabilitv 

Implementation for Alternative 1 would not be applicable because this alternative does not include 

remedial action. 

Alternative 4 would be the most implementable alternative due to consolidation of material and the 

constructability of the composite cap. No material would require off-site disposal; therefore, capping 

is administratively feasible. 

0806%3. 
~ \ C R U ~ F S E E C - ~ ~ I ~  20,1994 1023mn 6-8 

2 

3 

4. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 



-. 5502  

Alternative 

Alternative 4 

Alternative 3 
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Implementability 

Highly Implementable -- Requires the construction of a composite cap. 
This alternative is both technically and administratively feasible. 

Implementable -- Requires the construction of both a composite liner 
and cap. This alternative is technically feasible, but concerns with the 
siting criteria could reduce the administrative feasibility. 

April29, 1994 

Alternative 3 would be less implementable than Alternative 4 due to the large volume of materials 

Alternative 2 

Alternative 1 

[ 12,390 cu m (16,200 cu yd)] requiring excavation and the greater effort required to construct the 

on-site disposal facility than would be required to construct the composite cap in Alternative 4. Also, 

due to concerns with the siting requirements, this alternative would be less administratively feasible. 

Less Implementable -- Subject to various state and federal 
requirements. This alternative is technically feasible, but off-site 
disposal would be administratively difficult to implement. 

No implementability -- No action is taken. 

Alternative 2 would be the least implementable due to uncertainties associated with off-site disposal. 

Off-site disposal would be subject to various local, state, and federal requirements and would require 

coordination efforts with jurisdictional agencies. Therefore, the administrative feasibility of this 

alternative is low. Uncertainties associated with permitting, waste acceptance at the off-site waste 

disposal facility, transportation, and public acceptance could arise. 

Removal and treatment of construction water at the AWWT facility in Alternatives 2, 3, and 4 would 

be both technically and administratively implementable. 

Table 6-4 summarizes the comparative analysis of the alternatives for implementabilty . 

TABLE 6-4 

IMPLEMENTABILITY COMPARISON 
FOR THE SOLID WASTE LANDFILL ALTERNATIVES 
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Alternative 

Alternative 1 

Alternative 4 

Alternative 3 

Alternative 2 

6.2.2.5 Cost 
Table 6-5 provides a comparison of the remediation costs for the Solid Waste Landfill alternatives. 

They are listed in order of ascending cost. 

Annual O&M ($1,000) 

Years YearS 
CAPITAL O&M NET Year 1 2-5 6-30 

Present Worth 
($1,000) 

$0 $0 $0 $0 $0 $0 

$4,983 $2,160 $7,142 $190 $190 $102 

$6,769 $1,404 $8,172 $139 $118 $69 

$146,047 $0 $146,047 $0 $0 $0 

TABLE 6-5 

COST COMPARISON FOR THE SOLID WASTE LANDFILL ALTERNATIVES 

5-Year 
Review 

Present worth cost is calculated based on the required time period for construction and 30 years O&M 

after remediation. 

A summary of the comparative analysis discussed in the previous sections is presented in Table 6-6. 

Table 6-7 summarizes the environmental impacts for the Solid Waste Landfill. 

6.3 LIME SLUDGE PONDS 

Alternatives compared for the Lime Sludge Ponds subunit include: 

Alternative 1 : 
Alternative 2: 
Alternative 3: 
Alternative 4: 
Alternative 5 :  

No Action 
Off-Site Disposal 
On-Site Disposal 
In-Situ Containment 
On-Site Disposal with Lime Sludge Stabilization 

6.3.1 Threshold Criteria 

Threshold criteria evaluates overall protection of human health and the environment and compliance 

with ARARs. Both criteria must be achieved or a waiver must be granted for that alternative to be 

selected. 0006= 
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6.3.1.1 

Alternatives for the Lime Sludge Ponds assume varying degrees of protectiveness based on the future 

land use of the FEMP site. Alternatives 2 through 5 would provide overall protection of human 

health and the environment by reducing risks of exposure to material at the site. The future land use 

for Alternative 2 assumes private ownership with fafming by on-property residents. The potential 

receptors under this alternative include the on-property resident farmer and the off-property resident 

farmer. This alternative assumes that the on-property resident farmer would be exposed to the soils, 

sediments, groundwater, air, and homegrown produce and livestock - .  through the appropriate routes of 

exposure at the subunit. 

Overall Protection of Human Health and the Environment 

The future land use for Alternatives 3 through 5 assume continued federal ownership. The potential 

receptors under these alternatives include the off-property resident farmer and the expanded 

trespasser. These alternatives preclude farming and the installation of domestic wells and assume that 

the expanded trespasser would be exposed to soils, sediments, and air through the appropriate routes 

of exposure at the subunit. Also, these alternatives assume that an off-property resident farmer, 

located adjacent to the FEMP fence line, is exposed through the ingestion of homegrown produce and 

livestock, groundwater, and air. 

Alternative 2 would provide the highest degree of protectiveness of the remedial alternatives. This 

alternative includes removal and off-site disposal of contaminated material from the Lime Sludge 

Ponds, thus reducing the risks of exposure at the site. Also, this alternative employs the most 

restrictive future land use scenario (private ownership) and PRLs. The PRLs associated with this land 

use would result in the Lime Sludge Ponds being remediated to pre-industrial condition. Since the 

alternative assumes private ownership and occupancy by a resident farmer, material with contaminant 

concentrations above the PRLs for the on-property resident farmer must be removed from the site. 

Alternative 4 would also be protective by capping the material at the Lime Sludge Pond with a 

composite cap. This alternative would restrict access to the waste thus reducing risks of exposure. 

The remaining action alternatives (3 and 5) provide overall protectiveness by disposing the 

contaminated material in an appropriate on-site disposal cell. In addition to on-site disposal, 

Alternative 5 would also include stabilization of the lime sludge. Stabilization would reduce 

contaminant mobility and provide additional protectiveness within the disposal facility. 
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Alternatives 2, 3, 4, and 5 would also include collection and treatment of the construction water at the 

Lime Sludge Ponds during implementation of the alternative. 

Alternative 1 does not provide overall protection of human health and the environment. Alternative 1 

would not eliminate, reduce, or control the migration of contaminants to human and environmental 

receptors. 

6.3.1.2 ComDliance with ARARs 

Compliance with ARARs is comparable for each of the Lime Sludge Ponds alternatives. Alternatives 

2 through 5 meet chemical-, action-, and location-specific requirements. The ARARs are not 

pertinent to Alternative 1. The principal ARARs for Operable Unit 2 are discussed in Section 2.2 

and presented in detail in Appendix B. 

Chemical-SDecific ARARs 

Alternatives 2 through 5 meet the chemical-specific ARARs outlined in Section 2.2 and Table B-1 of 

Appendix B. The principal chemical-specific ARARs for the Lime Sludge Ponds are groundwater 

MCLGs and MCLs, Ohio Water Quality Standards, NESHAP air emission standards, NAAQS, the 

Ohio Air Toxic Policy, ALARA, and DOE radiation dose limits. 

Action-SDecific ARARs 

The design and construction of disposal facilities and management of waste under Lime Sludge Ponds 

Alternatives 3 through 5 would comply with the action-specific requirements in Tables B-2, B-3, and 

B-4 of Appendix B. There are no pertinent action-specific requirements for Alternative 2. The 

principal action-specific ARARs for the Lime Sludge Ponds are EPA and DOE requirements for the 

disposal of low-level radioactive wastehesidual radioactive material and OEPA requirements for 

exempted waste disposal. 

Location-SDecific ARARs 

Alternatives 3 through 5 meet the location-specific ARARs in Table B-5 of Appendix B. There are 

no pertinent location-specific requirements for Alternative 2. The principal location-specific ARARs 

for the Lime Sludge Ponds are the sole-source aquifer determination of the Great Miami Aquifer, the 

RCRA CAMU rule, OEPA exempted waste disposal facility siting criteria, and the protection of 
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biological, cultural, and historic resources. The RCRA CAMU rule allows treatment and 

consolidation of waste material without invoking disposal restrictions. 

6.3.2 Primarv Balancing Criteria 

All alternatives for the Lime Sludge Ponds, excluding the no-action alternative, provide overall 

protection of human health and the environment and will be carried forward for comparative analysis 

under the primary balancing criteria. The no-action alternative will be carried forward as the baseline 

alternative for comparison purposes in accordance with the NCP. 

6.3.2.1 Long-Term Effectiveness and Permanence 

All of the alternatives, except Alternative 1 , would ensure long-term protectiveness of human health 

and the environment. All of the remedial alternatives would reduce risks associated with exposure to 

material at the Lime Sludge Ponds to an ILCR of 1 x and a HI of 0.20 for each individual COC. 

Alternative 2 provides the highest degree of long-term effectiveness and permanence since the waste is 

removed based on the more stringent PRLs for the private land use scenario and disposal off site. 

Off-site disposal would restrict access to the material and would mitigate the potential for exposure. 

Uncertainties for long-term effectiveness and permanence associated with off-site disposal are minimal 

since the contaminated material would be disposed at NTS, which is a DOE facility and typically 

accepts wastes from other DOE sites. Verification that the contaminated materials are being disposed 

of properly at the off-site disposal facility would be required. 

Alternative 5 would also provide long-term effectiveness by removing contaminated material and lime 

sludge from the subunit. Removal of material would be based on the PRLs for the expanded 

trespasser and off-property farmer, which are less stringent than those used in Alternative 2. This 

alternative includes treatment and on-site disposal of the lime sludge and on-site disposal of 

contaminated material. Stabilization of the lime sludge would reduce the mobility of the 

contaminants. An on-site disposal cell would be used for disposal of material. This facility would 

restrict access to the contaminated material and lime sludge and would mitigate the potential for 

exposure. 

Alternative 3 would provide less long-term effectiveness than Alternative 5. This alternative includes 

on-site disposal of mater-&@ the expanded trespasser and off-property farmer PRLs. The 
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Alternative 5 
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material would not be treated prior to disposal. An on-site disposal cell would restrict access to the 

Long-Term Effectiveness and Permanence 

Highly effective -- Waste is disposed off site. Most stringent PRLs 
are used to determine contaminated material for removal. 

Effective -- Lime sludge is stabilized and contaminated material is 
disposed on site. 

contaminated material and lime sludge and would mitigate the potential for exposure. This facility 

would provide more protectiveness than is required for the contaminants being disposed. 

Alternative 3 

Alternative 4 

Alternative 1 

Alternative 4 would be the least effective alternative. Because the lime sludge would remain in-place 

under a composite cap. This alternative would meet the PRLs for the expanded trespasser and 

off-property farmer. Alternative 4 would provide sufficient long-term effectiveness and permanence. 

To allow implementation of the composite cap, the K-65 slurry line would be demolished and 

relocated. Debris from the K-65 line would be crushed/shredded and consolidated with the material 

at the Lime Sludge Ponds. The potential risks of exposure to the material at the subunit would be 

mitigated. 

Effective -- Contaminated material is disposed on site. 

Less Effective -- Contaminated material is contained under a 
composite cap. 

Not effective -- No action is taken. 

Alternative 1 would not be protective of human health and the environment in the long term because 

it would not prevent exposure to the contaminated materials. 

Table 6-8 summarizes the comparative analysis of the alternatives for long-term effectiveness and 

permanence. 

TABLE 6-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE COMPARISON 
FOR THE LIME SLUDGE PONDS ALTERNATIVES 
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Alternative 5 

Alternatives 1, 2, 3, and 4 

6.3.2.2 

In accordance with the ARARs, the contaminated material would not require treatment prior to land 

disposal. However, treatment of the waste material would further reduce the potential for 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

Stabilization -- Reduces mobility of toxic contaminants in lime sludge. 

No Treatment. 

Contaminants to leach from the waste and cause adverse impacts to the Great Miami Aquifer. 

Alternative 5 includes stabilization of the lime sludge prior to on-site disposal. Stabilization would be 

effective in reducing the mobility of the COCs in the lime sludge. 

Alternatives 1, 2, 3, and 4 would be equivalent to each other because none, of these include treatment. 

These alternatives would therefore provide the least reduction in contaminant toxicity, mobility, or 

volume. 

Treatment of construction water at the AWWT facility for all action alternatives would reduce the 

volume of water impacted with contaminants by using precipitation and ion exchange technologies to 

concentrate the contaminants. The treatment would be reversible and would not destroy the 

contaminants, but would concentrate them into a wastewater sludge that would be disposed of as 
appropriate. 

Table 6-9 summarizes the comparative analysis of the alternatives for reduction of toxicity, mobility, 

or volume through treatment. 

TABLE 6-9 

REDUCTION IN TOXICITY, MOBILITY, OR VOLUME COMPARISON 
FOR THE LIME SLUDGE PONDS ALTERNATIVES 

II Alternative I Reduction in Toxicitv, Mobilitv, or Volume Through Treatment II 

6.3.2.3 Short-Term Effectiveness 

Alternative 4 provides the highest degree of short-term effectiveness because material will only be 

handled for cap placement. Increased risks to the public and on-site workers from airborne 
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contamination resulting from consolidation of berm material and debris from the K-65 slurry line 

would also be minimized. Also, handling of the waste by on-site workers would be greatly reduced. 

Additionally, environmental disturbance would be minimal. This alternative would be completed 

within 15.5 months. 

Alternative 3 would provide the next highest degree of effectiveness in the short term and includes 

excavation of the contaminated material for on-site disposal. This alternative provides minimal 

short-term risk to the community because the waste remains on site and would be performed in a 

duration of 14.5 months. No treatment would be associated with this alternative; therefore, the risk 

of exposure for the on-site worker would be minimized. Environmental disturbance would be short 

term for the excavation of waste and construction of the on-site disposal facility. 

Alternative 5 includes on-site disposal of contaminated material along with stabilization and on-site 

disposal of lime sludge. This alternative is less effective in the short term because of the increased 

exposure to on-site workers involved in treating the lime sludge. Alternative 5 could be performed in 

39 months. Environmental disturbances would be short term for the excavation of waste, construction 

of the on-site disposal facility, and treatment and disposal of stabilized waste. 0 
Alternative 2 is the least effective because it requires excavation and off-site disposal of the largest 

amount of waste. This alternative would have the potential for the maximum short-term risk for 

on-site workers during excavation and handling of large volumes of material and the public during 

transportation off site. This alternative would be performed in 16.5 months. Environmental 

disturbances would be minimal. 

The short-term effectiveness would remain unchanged for Alternative 1 

Table 6-10 summarizes the comparative analysis of the alternatives for short-term effectiveness. 
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Alternative Ranking 

Alternative 4 

Alternative 3 

Alternative 5 

Alternative 2 

Alternative 1 

TABLE 6-10 

Short-Term Effectiveness 

Highly Effective -- Contaminated material remains on site in the 
exclusion zone under a composite cap. Therefore, on-site worker and 
public exposure would be minimal. 

Effective -- Contaminated material remains on site, but must be 
excavated and transported to the on-site disposal cell. On-site workers 
would be exposed to more contaminated material, but public exposure 
would be minimal. 

Less effective -- Contaminated material remains on site, but must be 
excavated and transported for on-site treatment and disposal. There is 
an increased risk to workers since additional handling of lime sludge 
would be required for treatment. 

Least Effective -- Contaminated material disposed off site would 
increase risk to the public during off-site transportation. On-site 
workers and the public would be exposed to the largest volume of 
contaminated material. 

Not effective -- No action is taken. 

SHORT-TERM EFFECTIVENESS COMPARISON 
FOR THE LIME SLUDGE PONDS ALTERNATIVES 

6.3.2.4 Imulementabilitv 

Implementation for Alternative 1 would not be applicable because this alternative does not include 

remedial action. 

Alternative 4 would be the most easily implemented because minimal material handling would be 

required for consolidation. Also, no treatment technologies are required under this alternative. The 

required composite cap would be constructed using standard design practices and general construction 

equipment. No material would require off-site disposal; therefore, capping is administratively 

feasible. 

Alternative 3 would be the next most implementable alternative. Alternative 3 would require 

excavation of the contaminated material and lime sludge for on-site disposal. Standard construction 
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contaminated material and lime sludge. Due to concerns with the siting requirements, this alternative 

would be less administratively feasible. 

Alternative 5 would be less implementable than Alternative 3 due to the stabilization of the lime 

sludge. Alternative 5 would require excavation of the contaminated material and lime sludge for 

on-site disposal. The construction of an on-site disposal cell would be required. Standard 

construction equipment would be used for construction of the disposal facility, for removal and 

disposal of the contaminated material and lime sludge, and for the treatment of the lime sludge. Due 

to concerns with the siting requirements, this alternative would be less administratively feasible. 

Alternative 2 would be most difficult to implement due to uncertainties associated with off-site 

disposal of contaminated materials. Off-site transport and disposal of contaminated material would be 

subject to various state and federal requirements; therefore, administrative feasibility may require 

increased coordination efforts with jurisdictional agencies for off-site disposal. 

0 Table 6-1 1 summarizes the comparative analysis of the alternatives for implementability. 

TABLE 6-11 

IMPLEMENTABILITY COMPARISON 
FOR THE LIME SLUDGE PONDS ALTERNATIVES 

Alternative 

Alternative 4 

Alternative 3 

Alternative 5 

Implementability 

Highly Implementable -- Requires the construction of a composite cap. 
This alternative is both technically and administratively feasible. 
Implementable -- Requires the construction of an on-site disposal cell 
and a temporary haul road across the Storm Water Retention Basin 
Outfall Ditch. This alternative is technically feasible, but concerns 
with the siting criteria could reduce the administrative feasibility. 
Implementable -- Requires the construction of an on-site disposal cell 
and a temporary haul road across the Storm Water Retention Basin 
Outfall Ditch. Requires stabilization of lime sludge. This alternative 
is technically feasible, but concerns with the siting criteria could 
reduce the administrative feasibilitv. 
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Alternative 

Alternative 2 

Alternative 1 

TABLE 6-11 
(Continued) 

Implementability 

Less Implementable -- Subject to various state and federal 
requirements. May require increased coordination efforts with 
jurisdictional agencies for off-site disposal. This alternative is 
technically feasible, but off-site disposal would be administratively 
difficult to implement. 
No implementabilitv concerns -- No action is taken. 

6.3.2.5 Cost 
Table 6-12 provides a comparison of the remediation costs for the Lime Sludge Ponds. 

TABLE 6-12 

COST COMPARISON FOR THE LIME SLUDGE PONDS ALTERNATIVES 

Present Worth 

$24 

$0 

A summary of the comparative analysis of the remedial alternatives discussed in the previous sections 

is presented in Table 6-13. Table 6-14 summarizes the environmental impacts for the Lime Sludge 

Ponds. 

6.4 INACTIVE FLYASH PILE 

Alternatives compared for the Inactive Flyash Pile subunit include: 

Alternative 1:  No Action 
Alternative 2: Off-Site Disposal 
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Alternative 3: On-Site Disposal 
Alternative 4: Vitrification and On-Site Disposal with Flyash Stabilization 
Alternative 5: Solidification and On-Site Disposal with Flyash Stabilization 
Alternative 6: Soil Washing and On-Site Disposal with Flyash Stabilization 
Alternative 7: Consolidation/Containment 
Alternative 8: On-Site Disposal with Flyash Stabilization 

6.4.1 Threshold Criteria 

Threshold criteria evaluates overall protection of human health and the environment and compliance 

with ARARs. Both criteria must be achieved or a waiver must be granted for that alternative to be 

selected. 

6.4.1.1 

Alternatives for the Inactive Flyash Pile assume varying degrees of protectiveness based on the future 

land use of the FEMP site. The future land use for Alternative 2 assumes private ownership with 

farming by on-property residents. The potential receptors under this alternative include the 

on-property resident farmer and the off-property resident farmer. This alternative assumes that the 

on-property resident farmer would be exposed to the soils, sediments, groundwater, air, and 

homegrown produce and livestock through the appropriate routes of exposure at the subunit. The 

off-property resident farmer at a location adjacent to the FEMP fence line would be exposed to soils 

from the site in the form of particulates and/or groundwater contamination. 

Overall Protection of Human Health and the Environment 

Alternative 2 would provide the highest degree of protectiveness of the remedial alternatives. This 

alternative includes removal and off-site disposal of contaminated material from the Inactive Fly ash 

Pile, thus reducing the risks of exposure at the site. Also, this alternative employs the most 

restrictive future land use scenario (private ownership) and PRLs. The PRLs associated with this land 

use would result in the Inactive Flyash Pile subunit being remediated to pre-industrial conditions. 

Since the alternative assumes private ownership and occupancy by a resident farmer, material with 

COCs above the PRLs for the on-property resident farmer must be removed from the site. 

Future land use for Alternatives 3 through 8 assume continued federal ownership. The potential 

receptors for these alternatives include the off-property resident farmer and the expanded trespasser. . 

These alternatives preclude farming and the installation of domestic wells on the site and assume the 

expanded trespasser would be exposed to soils, sediments, and air through the appropriate routes of 

exposure at the subunit. Also, these alternatives assume that an off-property resident farmer at a 
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location adjacent to the FEMP fence line is exposed through the ingestion of homegrown produce and 

livestock, groundwater, and air. . .  

Alternatives 2 through 8 would provide overall protectiveness of human health and the environment 

by reducing risks of exposure at the Inactive Flash Pile, reducing contaminant migration pathways, 

and increasing groundwater protectiveness. Alternative 1 would not provide overall protectiveness of 

human health and the environment. 

Alternatives 2 and 3 include removal of sources of contamination and disposal without treatment in 

either on-site or off-site disposal facilities. Alternatives 4, 5, 6, and 8 include removal and treatment 

of sources of contamination prior to on-site disposal. 

The differences between Alternatives 4, 5, 6, and 8 are the contaminated material treatment options. 

The treatment options for contaminated material include vitrification, solidification, and soil washing. 

These treatment options are expected to reduce contaminant mobility (vitrification and solidification) 

or volume (soil washing). Treatability studies would be required to determine the actual percent 

reduction attributable to each option. In addition, treatment of the flyash material by stabilization is 

also performed in Alternatives 4, 5, 6, and 8. Stabilization would reduce the mobility of 

contamination in the material to be disposed. A treatability study would be performed to determine 

the percent reduction in the mobility. 

Alternative 7 would consolidate the contaminated material to facilitate the construction of a composite 

cap in an area protective of the groundwater. Alternative 7 would result in contaminated material 

remaining at the subunit; the level of contamination would be below'the PRLs. 

Alternative 1 does not provide overall protection of human health and the environment. Alternative 1 

would not eliminate, reduce, or control the migration of contaminants to human and environmental 

receptors. 

6.4.1.2 ComDliance with ARARs 

Compliance with ARARs is comparable for each of the Inactive Flyash Pile alternatives. 

Alternatives 2 through 8 meet chemical-, action-, and location-specific requirements. The ARARs are 
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not pertinent to Alternative 1. The principal ARARs for Operable Unit 2 are discussed in Section 2.2 

and presented in detail in Appendix B. 

Chemical-SDecific ARARs 

Alternatives 2 through 8 meet the chemical-specific ARARs outlined in Section 2.2 and Table B-1 of 

Appendix B. The principal chemical-specific ARARs for the Inactive Flyash Pile are groundwater 

MCLGs and MCLs, Ohio Water Quality Standards, NESHAP air emission standards, NAAQS, the 

Ohio Air Toxic Policy, ALARA, and DOE radiation dose limits. 

Action-hecific ARARs 

The design and construction of disposal facilities and management of waste under Inactive Flyash Pile 

Alternatives 3 through 8 would comply with the action-specific requirements in Tables B-2, B-3, and 

B 4  of Appendix B. There are no pertinent action-specific requirements for Alternative 2. The 

principal action-specific ARARs for the Inactive Flyash Pile are EPA and DOE requirements for the 

disposal of low-level radioactive wastehesidual radioactive and OEPA requirements for solid and 

exempted waste disposal. a 
Location-SDecific ARARs 

Alternatives 3 through 8 meet the location-specific ARARs in Table B-5 of Appendix B. There are 

no pertinent location-specific requirements for Alternative 2. The principal location-specific ARARs 

for the Inactive Flyash Pile are the sole-source aquifer determination of the Great Miami Aquifer, the 

RCRA CAMU rule, OEPA solid and exempted waste disposal facility siting criteria, and the 

protection of cultural, historic, and biological resources, including floodplains. 

6.4.2 Primarv Balancing Criteria 

All alternatives for the Inactive Flyash Pile, excluding the no-action alternative, provide overall 

protection of human health and the environment and will be carried forward for. comparative analysis 

under the primary balancing criteria. The no-action alternative will be carried forward as the baseline 

alternative for comparison purposes in accordance with the NCP. 
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6.4.2.1 Lone-Term Effectiveness and Permanence 

For all of the alternatives except Alternative 1 ,  the remedial alternatives would reduce risks associated 

with exposure to material at the Inactive Flyash Pile to an ILCR of 1 x 10" and a HI of 0.20 for each 

individual COC. 

Alternative 2 utilizes PRLs for the on-property and off-property resident farmers that provide the 

highest level of long-term effectiveness at the Inactive Flyash Pile. This alternative would therefore 

provide the highest level of long-term effectiveness and permanence based on the future private land 

use of the site. In addition, off-site disposal of contaminated material would restrict access to the 

waste and would mitigate the potential for exposure. Uncertainties for long-term effectiveness and 

permanence associated with off-site disposal are minimal since contaminated material would be 

disposed at NTS, which is a DOE owned and operated facility that typically accepts contaminated 

material from other DOE sites. Off-site disposal facilities for flyash accept similar waste on a daily 

basis; however, verification that the fly ash being disposed is not cross-contaminated with unacceptable 

levels of radionuclides may be difficult to document. 

Alternatives 3 through 8 would require long-term extraction and treatment of the perched groundwater 

to prevent contaminants from reaching the Great Miami Aquifer. 

Alternatives 4, 5, and 6 would provide the next best long-term effectiveness. These alternatives 

include treatment of the highly contaminated material and on-site disposal of all contaminated 

materials along with stabilization and on-site disposal of the flyash. These alternatives are essentially 

equal to each other because uncertainties exist for the effectiveness of the treatment on contaminant 

mobility reduction. Alternative 6 includes soil washing and, based on the uncertainties associated 

with this technology, may require off-site disposal of washed material or may result in significant 

volumes of contaminants from the residual waste stream. If soil washing is determined to be effective 

based on treatability studies, the'amount of material requiring disposal and long-term maintenance 

would be reduced. An on-site disposal cell would restrict access to the contaminated material and 

flyash and would mitigate the potential for exposure. 

Alternative 8 would also provide long-term effectiveness. This alternative includes treatment and 

on-site disposal of the flyash and on-site disposal of contaminated material. An on-site disposal cell 
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would restrict access to the contaminated material and flyash and would mitigate the potential for 

Long-Term Effectiveness and Permanence 

exposure. This cell would be protective for the disposal of the contaminated materials. 

Alternative 6 

Alternatives 4 and 5 

Alternative 3 would provide less long-term effectiveness. This alternative would not treat any of the 

contaminated material prior to disposal. An on-site disposal cell would be used for all disposed 

material, restricting access to the contaminated material and flyash and mitigating the potential for 

exposure. 

More effective - Portion of contaminated material is treated 
before disposal on site. Soil washing is potentially more 
effective than other treatment technologies used. 

More effective - Portion of the contaminated material is 
treated before on-site disposal and flyash is stabilized. 

Alternative 7 would be the least effective of the action alternatives, but would provide an acceptable 

level of protectiveness for the contaminated material by restricting access to the contaminated material 

and flyash and mitigating the potential for exposure. Additionally, implementation of a cap would 

allow contaminated material to remain at the subunit; therefore, the groundwater extraction system 

would require long-term maintenance. 

Alternative 1 would provide no long-term effectiveness at the site. This alternative would not be 

effective under any of the land use scenarios evaluated because it would not prevent exposure to the 

contaminated materials. 

Table 6-15' summarizes the comparative analysis of the alternatives for long-term effectiveness and 

permanence. 

TABLE 6-15 

LONG-TERM EFFECTIVENESS AND PERMANENCE COMPARISON 
FOR THE INACTIVE FLYASH PILE ALTERNATIVES 

Alternative 2 Most effective - Material is removed from the subunit and 
disposed off site. Most stringent PRLs are used to 
determine contaminated material for removal. 
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Alternative 8 

Alternative 3 

Alternative 7 

Alternative 1 

TABLE 6-15 
(Continued) 

Effective - Contaminated material is placed in on-site 
disposal cell and flyash is stabilized. 

Effective - Contaminated material is placed in on-site 
disposal cell, but less effective than stabilization of the 
flyash before disposal. 

Least effective - Contaminated material is capped, but less 
effective than the disposal cell with liner and leachate 
collection. Additionally, the groundwater extraction system 
would be required for the long-term. 

Not effective in long-term. 

Alternative I Long-Term Effectiveness and Permanence 

6.4.2.2 

In accordance with the ARARs, the contaminated material and flyash would not require treatment 

prior to disposal. Treatment of the waste material would reduce the potential for contaminants to 

leach from the waste and cause adverse impacts to the Great Miami Aquifer. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

Alternatives 4, 5, and 6 utilize treatment of the contaminated material and the flyash. Alternative 8 

only utilizes treatment of the flyash. All of the alternatives, except no action, use construction water 

treatment during remediation. Treatment of construction water at the AWWT facility would reduce 

the volume of water impacted with contaminants by using precipitation and ion exchange technologies 

to concentrate the contaminants. The treatment would not be reversible and would not destroy the 

contaminants, but would concentrate them into a wastewater sludge. Treatment of construction water 

is not compared, since Alternatives 2 through 8 all use the same treatment process. 

Alternatives 4, 5, and 6 treat the contaminated material and the flyash from the Inactive Flyash Pile; 

therefore, these alternatives would provide the highest reduction of mobility or volume for the waste. 

It is not expected that the treatment options for contaminated material and flyash would decrease the 

toxicity of the COCs. Treatment of the contaminated material and the flyash would also increase the 

groundwater protectiveness by reducing the volume or mobility of the COCs. 
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Alternative 6, which includes soil washing, would be the best of the contaminated material treatment 

alternatives. Soil washing would reduce the volume of contaminated material that would require 

disposal. A treatability study would be required to determine the efficiency of the process. 

Uncertainties for soil washing include the percent reduction of radioactive COCs as well as the ability 

of soil washing to treat COCs other than uranium. The inability of soil washing to meet the PRL 

limits for all the COCs could result in the disposal of washed material in an engineered facility. 

Alternative 4 includes vitrification of the contaminated material and stabilization of the flyash. 

Vitrification would reduce the mobility of the COCs in the waste and may slightly reduce the volume 

of the waste disposed. In addition, vitrification is an irreversible process. Vitrification would require 

a treatability study to determine the mobility and volume reduction achieved. 

Alternative 5 includes solidification of the contaminated material and stabilization of the fly ash. 

Solidification would reduce the mobility of COCs in the waste, but would increase the volume of 

material to be disposed. Solidification is considered reversible if minimal changes in the disposal 

facility occur; drastic changes in pH would cause the solidified material to deteriorate. A treatability 

study would be required for solidification to determine mobility reduction, volume increases, and 

effects of pH. 

0 
Alternative 8 includes stabilization of the flyash. Stabilization of the flyash in all applicable 

alternatives would reduce contaminant mobility by combining wastes from three subunits (Inactive 

flyash, Active Flyash, and Lime Sludge) into a material exhibiting pozzolanic properties. This would 

provide increased groundwater protectiveness for the waste material. 

Alternatives 1, 2, 3, and 7 do not include treatment of the waste material from the Inactive Flyash 

Pile. Alternatives 1 and 2 do not include treatment of the perched groundwater. 

Alternatives 3 through 8 include treatment of the perched groundwater. Treatment of the 

groundwater at the AWWT facility would reduce the volume of water impacted by contaminants by 

using precipitation and ion exchange technologies to concentrate contaminants into a sludge. This 

treatment would not be reversible. 
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Alternative 

Alternative 6 

Table 6-16 summarkes the comparative analysis of the alternatives for reduction of toxicity, mobility, 

or volume through treatment. 

Reduction of Toxicity, Mobility, or Volume Through Treatment 

Best treatment - Volume of contaminated material requiring 
disposal is reduced. Also provides long-term treatment of 
perched groundwater. 

TABLE 6-16 

COMPARISON OF REDUCTION OF TOXICITY, MOBILITY, OR VOLUME 
THROUGH TREATMENT FOR THE INACTIVE FLYASH PILE ALTERNATIVES 

Alternative 5 

Alternative 8 

Alternatives 3 and 7 

Alternatives 1 and 2 

Better treatment - Mobility of the contaminated material is 
reduced and a volume reduction may be achieved. Also 
provides long-term treatment of perched groundwater. 

Treatment reduces the migration of the contaminants, but the 
volume increases during treatment. Also provides long-term 
treatment of perched groundwater. 

Stabilization of flyash reduces migration of contaminants. Also 
provides long-term treatment of perched groundwater. 

No treatment of contaminated material, but provides long-term 
treatment of perched groundwater. 

No treatment. 

Alternative 4 

6.4.2.3 Short-Term Effectiveness 

Alternative 7 provides the highest degree of short-term effectiveness because the contaminated 

material is being contained immediately adjacent to the subunit. This alternative minimizes public 

exposure by disposing contaminated material on site. This alternative would be performed in 

34 months and has reduced risks of exposure to on-site workers because exposures from treating 

contaminated material are not encountered. Environmental impacts would be minimal. 

Alternative 3 provides the next highest degree of short-term effectiveness because it minimizes the 

public exposure by disposing contaminated material on site. Environmental impacts would be short 

term. This alternative would be performed over a 33.5 month duration and has reduced risks of 
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exposure to on-site workers because exposures from treating contaminated material are not 

encountered. However,'risks to on-site workers would be higher than those for Alternative 7 due to 

longer transport distances. 

Alternatives 4, 5,  6, and 8 are similar in their level of short-term impacts because these alternatives 

include treatment of the contaminated material and the flyash. Alternative 8 treats the least volume of 

material. These alternatives would provide adequate short-term effectiveness by minimizing public 

exposure because the contaminated material would remain on site. Environmental impacts would be 

minimal. Alternatives 4, 5,  6, and 8 would each be performed in 33.5 months. 

Alternative 2 provides the least short-term effectiveness because it involves off-site disposal of a large 

volume of contaminated material. Alternative 2 could be performed in 25 months. Environmental 

impacts would be minimal. 

The short-term effectiveness for Alternative 1 would remain unchanged from current conditions. 

0 Table 6-17 summarizes the comparative analysis of the alternatives for short-term effectiveness. 

TABLE 6-17 

SHORT-TERM EFFECTIVENESS COMPARISON 
FOR THE INACTIVE FLYASH PILE ALTERNATIVES 

Alternative 

Alternative 7 

Alternative 3 
~ 

Alternative 8 

Alternatives 4, 5 and 6 

FER\CRU~FSBEC-~M~I~~ 20. 1994 1023am 

Short-Term Effectiveness 

Most effective - Material is excavated and consolidated on 
site, reducing exposure/risks to the public. 

More effective - Excavated contaminated material is 
disposed on site, reducing exposure/risk to the public. 

~ ~~ ~~ ~ 

More effective - Excavated contaminated material is 
disposed on site, reducing exposure/risk to the public. 
However, stabilization of the flyash results in more 
exposure to on-site workers. 

Effective - Excavated material is treated and disposed on 
site, reducing exposurehisks to the public. There are 
increased risks to workers since additional handling of the 
contaminated material is required for treatment. 

~ ~ 
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Alternative 

TABLE 6-17 
(Continued) 

Short-Term Effectiveness 

Alternative 2 Effective - Contaminated material disposed off site would 
increase risk to the public during transportation. On-site 
workers would be exposed to the largest volume of 
contaminated material. 

Alternative 1 I Not effective - No action is taken. 

6.4.2.4 ImDlementability 

Implementation for Alternative 1 would not be applicable because this alternative does not include 

remedial action. 

Alternative 7 would be the most implementable of the remedial alternatives because the material 

would be consolidated immediately adjacent to the existing pile. In addition, no treatment 

technologies would be required. The composite cap that is required for this alternative would be 

constructed with general construction equipment by experienced contractors that are readily available. 

Also, no off-site permitting for waste disposal would be required; therefore, this alternative would be 

administratively feasible. 

Alternative 3 would be the next most implementable of the remedial alternatives. This alternative 

would require excavation of the contaminated wastes and disposal of these wastes in an on-site 

disposal cell. Standard construction processes, equipment, and techniques would be required for 

implementation. An on-site disposal cell would be constructed using standard engineering practices. 

There would be no off-site disposal of wastes; therefore, permitting of waste and off-site storage and 

disposal capacities would not be a concern. However, concerns with siting criteria for the on-site 

disposal cell would decrease the administrative feasibility. In addition, no treatment technologies 

would be required. 

Alternative 8 would be the next most implementable. This alternative includes on-site disposal of 

contaminated material with stabilization of the flyash. Stabilization would utilize standard equipment 

and procedures. There would be no off-site disposal of wastes; therefore, permitting of waste and 
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Most implementable - Requires the construction of a 
composite cap. This alternative is both technically and 
administratively feasible. 

April29, 1994 0 off-site storage and disposal capacities would not be a concern, however, concerns with siting criteria 1 

for the on-site disposal cell would decrease the administrative feasibility. 

Alternative 2 would be difficult to implement due to uncertainties associated with off-site disposal of 

contaminated materials. 

4 

Off-site transport and disposal of contaminated material would be subject to 5 

various state and federal requirements; therefore, administrative feasibility may require increased 6 

coordination efforts with jurisdictional agencies for off-site disposal. 7 

Alternatives requiring treatment (Alternatives 4, 5, and 6) were considered the most difficult to 

implement because of the availability of vendors and equipment, required treatability studies, and 10 

uncertainties in the effectiveness of treatment. Of these, Alternative 5 includes solidification and is 

favored because it is a proven technology with vendors readily available and has the least 

uncertainties in treatment effectiveness of the three alternatives. Alternative 4 includes vitrification 

and would be difficult to implement because few vendors are available and vitrification requires 

specialization equipment. Alternative 6 includes soil washing and, of all alternatives, would be the 

most difficult to implement due to the uncertainties associated with soil washing. These uncertainties 

include the ability of the system to meet PRLs in the washed soil for all the COCs. Additionally, 

concerns with the siting criteria for the on-site disposal cell would decrease the administrative 

feasibility. 
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Alternatives 3, 4, 5, 6, and 8 would require the construction of a temporary haul road across the 21 

Storm Water Retention Basin Outfall Ditch. 21 

Table 6-1 8 summarizes the comparative analysis of the alternatives for implementability. 

TABLE 6-18 

IMPLEMENTABILITY COMPARISON 
FOR THE INACTIVE FLYASH PILE ALTERNATIVES 

23 
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11 Alternative I Implementability II 31 
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TABLE 6-18 
(Continued) 

Implementability 

More implementable - Requires construction of an on-site 
disposal cell. This alternative is technically feasible, but 
concerns with the siting criteria could reduce the 
administrative feasibility. 

More implementable - Requires construction of an on-site 
disposal cell. This alternative is technically feasible, but 
concerns with the siting criteria could reduce the 
administrative feasibility. Would be more implementable if 
stabilization of flyash was not required. 

Implementable - Off-site disposal of contaminated material 
may be administratively difficult to implement due to state 
laws and/or jurisdictions. 

Implementable - Requires construction of an on-site disposal 
cell. Treatment of a portion of the contaminated material is 
required. Solidification is technically the easiest of the 
treatment technologies to implement. Concerns with the 
siting criteria for the on-site disposal cell could reduce the 
administrative feasibility. 

Implementable - Requires construction of an on-site disposal 
cell. Treatment of a portion of the contaminated material is 
required. Vitrification may be technically difficult to 
implement. Concerns with the siting criteria for the on-site 
disposal cell could reduce the administrative feasibility. 

Least implementable - Treatment of a portion of the 
contaminated material is required. Soil washing is 
technically the most difficult treatment technology to 
implement. Concerns with the siting criteria for the on-site 
disposal cell could reduce the administrative feasibility. 

No implementation - No action is taken. 

6.4.2.5 Cost 
Table 6-19 provides a comparison of the remediation costs for the Inactive Flyash Pile alternatives. 

They are listed here in order of ascending cost. 
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Year 1 

$0 

$254 

TABLE 6-19 1 

Years Years 
2-5 6-30 

$0 $0 

$200 $123 

COST COMPARISON FOR THE INACTIVE FLYASH PILE ALTERNATIVES I 2 

3 - - 

$1,448 $35,492 $172 

$1,404 $35,693 $139 

Alternative 

~~ 

$119 $70 

$118 $69 

Alternative 7 $17,897 

Alterqative 5 $34,044 

Alternative 6 $37,333 

Alternative 4 $416,539 

Present Worth 
($1,000) 

$0 

$2,523 $20,420 

$1391 $1181 $69 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

$1,404 $38,7371 $0 $69 $0 

$1.404 $417.943 $139 $118 $69 

$1391 $l:/ 
$136,688 

5-Year 
Review 

$0 

$24 

$6 

$6 

$6 

$6 

$0 

$6 

14 

A comparative analysis of the Inactive Flyash Pile alternatives will be summarized in Table 6-20. 

Table 6-21 summarizes the environmental impacts for the Inactive Flyash Pile. 

15 

16 

17 

6.5 SOUTH FIELD 

Alternatives compared for the South Field subunit include: 

Alternative 1:  No Action 
Alternative 2: Off-Site Disposal 
Alternative 3: On-Site Disposal 
Alternative 4: Vitrification and On-Site Disposal 
Alternative 5: Solidification and On-Site Disposal 
Alternative 6: Soil Washing and On-Site Disposal 
Alternative 7: Consolidation/Containment 

6.5.1 Threshold Criteria 

18 
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29 

Threshold criteria evaluates overall protection of human health and the environment and compliance 

selected. 32 

30 

with A M & .  Both criteria must be achieved or a waiver must be granted for that alternative to be 31 

33 - .  

34 
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6.5.1.1 Overall Protection of Human Health and the Environment 1 

Alternatives for the South Field assume varying degrees of protectiveness based on the future land use 

Alternatives 2 through 7 would provide overall protection of human health and the 

2 

of the FEMP site. 

environment by reducing risks of exposure from the material at the site. Alternative 2 evaluates the 

This 

3 

4 

protectiveness assuming future private land ownership with farming by on-property residents. 5 

alternative assumes that the receptors include the on-property resident farmer and the off-property 6 

resident farmer. Since the alternative assumes private ownership and occupancy by a resident farmer, 

site. The on-property resident farmer would be exposed to the soils, sediment, groundwater, and air 

at the subunit as well as through consumption of produce and livestock raised on the site. 

off-property resident farmer located adjacent to the FEMP fence line would be exposed to soils from 

the subunit in the form of particulates. 

7 

material with COCs above the PRLs for the on-property resident farmer must be removed from the 8 

9 

The 10 

11 

12 

13 

Alternatives 3 through 7 are evaluated for protectiveness with future federal land ownership using the 14 

off-property resident farmer and expanded trespasser receptors. These alternatives preclude farming 15 

and the installation of domestic wells on the site and assume that the expanded trespasser would be 

exposed to soils, sediments, and air through the appropriate routes of exposure at the subunit. 

these alternatives assume the off-property resident farmer located adjacent to the FEMP fence line 

would be exposed through the ingestion of homegrown produce and livestock, groundwater, and air. 

16 

Also, 17 

18 

19 

20 

Alternative 2 provides the highest degree of protectiveness of the remedial alternatives. 

alternative includes off-property disposal of the waste material from the South Field, thus reducing the 

risks of exposure at the site. Also, this alternative employs the most restrictive future land use 

being remediated to pre-industrial conditions. 

This 21 

22 

23 

scenario and PRLs. The PRLs associated with this land use would result in the South Field subunit 24 

25 

26 

Alternatives 3 through 6 would be protective of the expanded trespasser and off-property resident 27 

farmer by disposing contaminated material in an on-site disposal cell. In addition, Alternatives 4 28 

through 6 would treat the contaminated material prior to disposal. These alternatives would require 29 

the performance of treatability studies to determine the reduction in toxicity, mobility, or volume. 

Alternative 7 would also be protective of the expanded trespasser and off-property resident farmer by 

consolidating and containing contaminated material under a composite cap. 

30 

31 

32 

33 
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Alternative 1 does not provide overall protection of human health and the environment. Alternative 1 

would not eliminate, reduce, or control the migration of contaminants to human and environmental 

receptors. 

Alternatives 2 through 7 include treatment and disposal of the lead contaminated soils from the firing 

range off-site at an approved disposal facility. The disposal facility will treat soils to remove the 

toxicity characteristics prior to disposal thereby providing protection of human health and the 

environment. 

6.5.1.2 Compliance with ARARs 

Compliance with ARARs is comparable for each of the South Field alternatives. Alternatives 2 

through 7 meet chemical-, action-, and location-specific requirements. The ARARs are not pertinent 

to Alternative 1. The principal ARARs for Operable Unit 2 are discussed in Section 2.2 and 

presented in detail in Appendix B. 

Chemical-Specific ARARs 

Each of the alternatives meets the chemical-specific ARARs outlined in Section 2.2 and Table B-1 of 

Appendix B. The principal chemical-specific ARARs for the South Field are groundwater MCLGs 

and MCLs, Ohio Water Quality Standards, NESHAP air emission standards, NAAQS, the Ohio Air 

Toxic Policy, ALARA, and DOE radiation dose limits. 

Action-SDecific ARARs 

The design and construction of disposal facilities and management of contaminated material under 

South Field Alternatives 3 through 7 would comply with the action-specific requirements in Tables 

B-2, B-3, and B-4 of Appendix B. There are no pertinent action-specific requirements for 

Alternative 2. The principal action-specific ARARs for the South Field are EPA and DOE 

requirements for the disposal of low-level radioactive wastehesidual radioactive material and OEPA 

solid waste disposal regulations. 

Location-SDecific ARARs 

Alternatives 3 through 7 meet the location-specific ARARs in Table B-5 of Appendix B. There are 

no pertinent location-specific requirements for Alternative 2. The principal location-specific ARARs 
for the South Field are the sole-source aquifer determination of the Great Miami Aquifer, the RCRA 

(EooQ;s3 
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' CAMU rule, OEPA solid and exempted waste disposal facility siting criteria, and the protection of 

cultural, historic, and biological resources, including floodplains. The RCRA CAMU rule allows 

treatment and consolidation of waste material without invoking disposal restrictions. 

6.5.2 Primarv Balancing Criteria 

Those alternatives that satisfy the threshold criteria comparative analysis are carried forward for 

further comparative analysis under the primary balancing criteria. The no-action alterative will be 

carried forward as the baseline alternative for comparison purposes in accordance with the NCP. All 

other remedial alternatives in the South Field provide overall protection of human health and the 

environment and will be carried forward for comparative analysis. 

6.5.2.1 Long-Term Effectiveness and Permanence 

For all of the alternatives except Alternative 1, the remedial alternatives would reduce risks associated 

with exposure to material at the South Field to an ILCR of 1 x lo6 and a HI of 0.20 for each 

individual COC. Alternatives 2 through 7 will provide adequate long-term protection of the lead 

contaminated soils through treatment and disposal at a permitted off-site facility. 

Alternatives 2 through 7 provide long-term effectiveness and permanence. Alternative 2 utilizes PRLs 

for the on-property and off-property resident farmers that provide the highest level of long-term 

effectiveness at the South Field. Alternative 2 provides the best long-term effectiveness and 

permanence because the contaminated material is removed to meet the more stringent PRLs and 

disposed off site, thus removing the risks associated with the contaminated material at the subunit. 

Alternatives 3 through 7 would require long-term extraction and treatment of the perched groundwater 

to prevent contaminants from reaching the Great Miami Aquifer. 

Alternatives 4, 5, and 6 provide the next best long-term effectiveness because they treat the highly 

contaminated material prior to on-site disposal, thus reducing the mobility or volume of the 

contaminants. Uncertainties exist for the effectiveness of these treatment options, which would 

require treatability studies to determine actual reductions in contaminant mobility or volume. An 

on-site disposal cell would restrict access to the contaminated material and would mitigate the 

potential for exposure. e 
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Alternative 6 is the most effective of the treatment alternatives but contains the greatest uncertainties 

associated with its use on material containing the COCs. Alternatives 4 and 5 would be effective over 

the long term in reducing contaminant mobility through vitrification and solidification, respectively. 

Alternative 3 is less effective than the treatment alternatives but still provides long-term effectiveness 

and permanence. This alternative includes removal of contaminated material from the South Field 

and disposal without treatment in the on-site disposal cell. The disposal cell would provide better 

protectiveness of the contaminated material than a capping system. An on-site disposal cell would 

restrict access to the contaminated material and would mitigate the potential for exposure. 

Alternative 7 would be the least effective of the action alternatives but would provide sufficient 

long-term effectiveness and permanence. This alternative includes capping of the contaminated 

material at the South Field. Capping is less effective than a disposal cell. Capping would restrict 

access to the contaminated material and would mitigate the potential for exposure. Implementation of 

a cap would allow contaminated material to remain at the subunit; therefore, the groundwater 

extraction system would require maintenance for the longest duration. 

Alternative 1 would not provide long-term effectiveness at the South Field. This alternative would 

not be effective under any of the land use scenarios evaluated because it would not prevent exposure 

to the contaminated materials. 

Table 6-22 summarizes the comparative analysis of the alternatives for long-term effectiveness and 

permanence. 

TABLE 6-22 
LONG-TERM EFFECTIVENESS AND PERMANENCE COMPARISON 

FOR THE SOUTH FIELD ALTERNATIVES 

Alternative 2 

Long-Term Effectiveness and Permanence II 
Most effective - Material is removed from the subunit and 
disposed off site. Most stringent PRLs are used to 
determine contaminated material for removal. 

6-50 
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TABLE 6-22 
(Continued) 

~~ ~ ~~ 

Long-Term Effectiveness and Permanence 

More effective - Portion of contaminated material is treated 
before disposal on site. Soil washing is potentially more 
effective than other treatment technologies used. 

More effective - Portion of contaminated material is treated 
prior to on-site disposal. 

Effective - Material is placed in on-site disposal cell, but 
less effective than treatment of the contaminated material 
prior to disposal. 

Least effective - Material is capped, but less effective than 
the disposal cell with liner and leachate collection. 
Additionally, the maintenance of groundwater extraction 
system would be required for the longest duration. 

Not effective - No action is taken. 

6.5.2.2 

In accordance with the ARARs, the contaminated material (with the exception of the lead 

contaminated soils from the firing range) would not require treatment prior to disposal. Treatment of 

the waste material would reduce the potential for contaminants to leach from the waste and cause 

impacts to the Great Miami Aquifer. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

The lead contaminated soils would be treated to remove the toxicity characteristic for Alternatives 2 

through 7. Treatment will reduce the mobility of lead to comply with RCRA LDRs. 

Alternatives 4, 5, and 6 utilize treatment of the contaminated material. All of the alternatives, except 

Alternative 1, use construction water treatment during remediation. Treatment of construction water 

at the AWWT facility would reduce the volume of water impacted with contaminants by using 

precipitation and ion exchange technologies to concentrate the contaminants. The treatment would not 

be reversible and would not destroy the contaminants, but would concentrate them into a wastewater 

sludge. Treatment of construction water is not compared because Alternatives 2 through 7 each use 0 the same treatment process. - . . - I ,  
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Alternatives 3 through 7 utilize treatment of the perched groundwater via an interceptor trench. 

Treatment of groundwater at the AWWT facility would reduce the volume of contaminants by using 

precipitation and ion exchange technologies to concentrate the contaminants. The treatment would not 

be reversible and would not destroy the contaminants, but would concentrate them into a wastewater 

sludge. Treatment of groundwater is not compared because Alternatives 3 through 7 use the same 

treatment process. Alternative 2 removes all waste material, including perched groundwater zones, 

thereby eliminating the need to collect perched groundwater after remediation. 

Alternative 6, which includes soil washing, provides the best contaminated material treatment, 

followed by Alternative 4 (vitrification) and Alternative 5 (solidification). Alternative 6 is considered 

the best alternative because the volume of contaminated material is reduced, thereby minimizing the 

volume of material requiring disposal. Uncertainties for soil washing include the percent reduction of 

radioactive COCs and the ability of soil washing to treat COCs other than uranium-238. 

Alternative 4 was selected next because the treatment would reduce the mobility of the contaminated 

material and a volume reduction of the contaminated material may be achieved. Alternative 5 is the 

least effective treatment because the volume of contaminated material increases after treatment 

although the treatment reduces the contaminant mobility. The treatment options in Alternative 4 

and 5 are considered irreversible. 

Alternative 6 is the only contaminated material treatment alternative that is reversible and produces a 

residual waste system. The volume of contaminated material requiring disposal after treatment was 

considered more important than both the irreversibility of the treatment process and the generation of 

residual waste streams. 

The remaining Alternatives 1, 2, 3, and 7 do not require treatment of contaminated material at the 

South Field. Additionally, Alternatives 1 and 2 do not include treatment of the perched groundwater. 

Table 6-23 summarizes the comparative analysis of the alternatives for reduction of toxicity, mobility, 

or volume through treatment. 
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Alternative 

Alternative 6 

Alternative 4 

Alternative 5 

Alternatives 3 and 7 

Alternatives 1 and 2 

TABLE 6-23 

COMPARISON OF REDUCTION OF TOXICITY, MOBILITY, OR VOLUME 
THROUGH TREATMENT FOR THE SOUTH FIELD ALTERNATIVES 

Reduction of Toxicity, Mobility, or Volume Through 
Treatment 

Best treatment - Volume of contaminated material requiring 
disposal is reduced. Also provides long-term treatment of 
the perched groundwater. 

Better treatment - Mobility of the contaminated material is 
reduced and a volume reduction may be achieved. Also 
provides long-term treatment of the perched groundwater. 

Treatment reduces the migration of the contaminants, but 
the volume increases during treatment. Also provides 
long-term treatment of the perched groundwater. 

No treatment of contaminated material, but provides 
long-term treatment of the perched groundwater. 

No treatment. 

6.5.2.3 Short-Term Effectiveness 

Alternative 7 provides the highest degree of short-term effectiveness. This alternative has the smallest 

volume of contaminated material excavation and provides minimal risk to the public because the 

contaminated material remains on site. This alternative could be performed in 23 months. No 

treatment of contaminated material is performed under Alternative 7 ,  thereby minimizing exposure to 

on-site workers when compared to treatment alternatives. Environmental impacts would be minimal. 

Alternative 3 provides the next highest degree of short-term effectiveness by minimizing impacts to 

the public because the contaminated material remains on site. No treatment of the contaminated 

material is performed under Alternative 3, thereby minimizing exposure to on-site workers when 

compared to treatment alternatives. Alternative 3 would be performed in 23 months. Environmental 

impacts would be short-term. 

Alternatives 4, 5, and 6 require treatment and on-site disposal. The treatment of the contaminated 

material would require additional handling by the on-site workers, increasing their exposure. The 
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Alternative 

contaminated material remains on site, thereby reducing public exposure. These three treatment 

alternatives handle the same amount of contaminated material and are considered equal to one another 

for short-term effectiveness. Alternatives 4, 5, and 6 would each be performed in 23 months. 

Environmental impacts would be short term. 

Short-Term Effectiveness 

Off-site disposal would greatly increase the risk of public exposure to the contaminated material. 

Therefore, Alternative 2 is the least effective because it involves off-site transportation of 

contaminated material. In addition, the largest volume of contaminated material will be handled by 

the on-site workers. Alternative 2 could be performed in 50 months. Environmental impacts would 

be minimal. 

Alternative 7 

Alternative 3 

Alternatives 4, 5 and 6 

Alternative 2 

The short-term effectiveness for Alternative 1 would remain unchanged from current conditions. 

Table 6-24 summarizes the comparative analysis of the alternatives for short-term effectiveness. 

Most effective - Contaminated material stays on site, 
reducing exposure/risks to on-site workers and the public. 

More effective - Contaminated material is excavated and 
disposed on site, reducing exposure/risk to the public. 

Effective - Excavated material is treated and disposed on 
site, reducing exposure/risks to the public. There are some 
increased risks to workers because additional handling of 
the contaminated material is required for treatment. 

Effective - Contaminated material disposal off site would 
increase risks to the public during transportation. On-site 
workers would be exposed to the largest volume of 
contaminated material. 

Alternative 1 Not effective - No action taken. 
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Implementabilty for Alternative 1 would not be applicable because this alternative does not include 

remedial action. 

Alternative 7 would be the most implementable of the remedial alternatives. Alternative 7 requires 

the least contaminated material excavation, and no treatment technologies are required. The 

composite cap for this alternative would be constructed using general construction equipment by 

experienced contractors that are readily available. Also, no off-site permitting for contaminated 

material disposal would be required; therefore, this alternative would be administratively feasible. 

Alternative 3 would be the next most easily implemented alternative. Alternative 3 would require 

excavation of the contaminated material and on-site disposal. Standard construction processes, 

equipment, and techniques would be required for implementation. An on-site disposal cell would be 

constructed using standard engineering practices. Because there would be no off-site disposal of 

contaminated material, neither permitting of contaminated material nor off-site storage and disposal 

capacities would be a concern. Concerns with siting criteria for the on-site disposal cell could 

decrease the administrative feasibility. Alternative 3 would be easier to implement than the remaining 

alternatives (Alternatives 2, 4, 5, and 6) that require either treatment or off-site disposal of 

contaminated material. 

0 

Alternative 2 would be more difficult to implement than the previously listed alternatives due to 

uncertainties associated with off-site disposal of contaminated material. Off-site transportation and 

disposal of contaminated material would be subject to various state and federal requirements; 

therefore, administrative feasibility may require increased coordination efforts with jurisdictional 

agencies for off-site disposal. 

Alternatives requiring treatment (Alternatives 4, 5, and 6) were considered the most difficult to 

implement because of the availability of vendors and equipment, required treatability studies, and 

uncertainties in the effectiveness of treatment. Alternative 5 includes solidification and is favored 

because solidification is a proven technology with vendors readily available and poses the least 

uncertainties in treatment effectiveness. Alternative 4 includes vitrification and would be difficult to 

implement because few vendors are available and specialized equipment is required. Alternative 6 

includes soil washing and, of all the alternatives, would be the most difficult to implement due to 
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uncertainties associated with soil washing. These uncertainties include the ability of the system to 

meet PRLs in the washed soil for all the COCs. Concerns with the siting criteria for the on-site 

disposal cell could decrease the administrative feasibility. 

Alternatives 3, 4, 5, and 6 would require the construction of a temporary haul road across the Storm 

Water Retention Basin Outfall Ditch. 

The implementability for off-site treatment and disposal of lead contaminated soils will be equivalent 

for Alternatives 2 through 7. Because the quantity of soils is small [approximately 230 cu m 

(300 cu yds)] , implementation concerns are considered minimal. 

Table 6-25 summarizes the comparative analysis of the alternatives for implementability . 

TABLE 6-25 

IMPLEMENTABILITY COMPARISON 
FOR THE SOUTH FIELD ALTERNATIVES 

Alternative 

Alternative 7 

Implementability 

Most implementable - Requires construction of a composite 
cap. This alternative is both technically and 
administratively feasible. 

Alternative 3 
~~~ 

More implementable - Requires construction of an on-site 
disposal cell. This alternative is technically feasible, but 
concerns with the siting criteria for the disposal cell could 
reduce the administrative feasibilitv. 

Alternative 4 

Alternative 5 

Implementable - Off-site disposal of contaminated material 
may be administratively difficult to implement due to state 
laws and/or jurisdictions. 

Implementable - Treatment of a portion of the contaminated 
material is required. Solidification is technically the easiest 
of the treatment technologies to implement. Concerns with 
the siting criteria for the disposal cell could reduce the 
administrative feasibility. 

Implementable - Treatment of a portion of the contaminated 
material is required. Vitrification may be technically 
difficult to implement. Concerns with the siting criteria for 
the disposal cell could reduce the administrative feasibility. 
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Alternative 

TABLE 6-25 
(Continued) 

Implementability 

- 5502  

Alternative 6 

Alternative 1 
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Least implementable - Treatment of a portion of the 
contaminated material is required, and soil washing is the 
most technically difficult treatment technology to 
implement. Concerns with the siting criteria for the 
disposal cell could reduce the administrative feasibility. 

No implementation - No action is taken. 

6.5.2.5 Cost 
Table 6-26 provides a comparison of the remediation costs for the South Field alternatives. They are 

listed in order of ascending cost. 

TABLE 6-26 

COST COMPARISON FOR THE SOUTH FIELD ALTERNATIVES 

Present Worth 
($1,000) 

Alternative CAPITAL 

Alternative 1 $0 $0 $0 

Alternative 7 $10,009 $1,262 $11,271 

Alternative 3 $20,769 $3,130 $23,900 

Alternative 6 $22,375 $3,130 $25,506 

Alternative 5 $21,356 $3,130 $24,487 

Alternative 4 $209,825 $3,130 $2 12,956 

Alternative 2 I $288,190 I $01 $288,190 

Annual O&M ($1,000) 

Years Years 
Year 1 2-5 6-30 

$0 $0 $0 

$133 $80 $58 

$264 $243 $150 

$264 $243 $150 

$01 $01 $0 

5-Year 
Review 

$0 

$24 

$6 

$6 

$6 

$6 

$0 

A summary of the South Field comparative analysis of the remedial alternatives discussed in the 

previous sections is presented in Table 6-27. Table 6-28 summarizes the environmental impacts for 

the South Field. 
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-. 5508 6.6 ACTIVE FLYASH PILE 

Alternatives compared for the Active Flyash Pile subunit include: 

Alternative 1: No Action 
Alternative 2: Off-Site Disposal 
Alternative 3: On-Site Disposal 
Alternative 4: On-Site Disposal with Flyash Stabilization 
Alternative 5: ConsolidationKontainment 

6.6.1 Threshold Criteria 

Threshold criteria evaluates overall protection of human health and the environment and compliance 

with ARARs. Both criteria must be achieved or a waiver must be granted for that alternative to be 

selected. 

6.6.1.1 

Alternatives for the Active Flyash Pile assume varying degrees of protectiveness based on the future 

land use of the FEMP site. Alternatives 2 through 5 would provide overall protection of human 

health and the environment by reducing risks from exposure to contaminated material at the site to 

within acceptable limits. The future land use for Alternative 2 assumes private ownership with 

farming by on-property residents. The potential receptors under this alternative include the 

on-property resident farmer and the off-property resident farmer. This alternative assumes that the 

on-property resident farmer would be exposed to the soils, sediments, groundwater, air, and 

homegrown produce and livestock through the appropriate routes of exposure at the subunit. 

Overall Protection of Human Health and the Environment 

The future land use for Alternatives 3 through 5 assume continued federal ownership. The potential 

receptors for these alternatives include the off-property resident farmer and the expanded trespasser. 

These alternatives assume the expanded trespasser would be exposed to soils, sediments, and air 

through the appropriate routes of exposure at the subunit. These alternatives also assume that the 

off-property resident farmer located adjacent to the FEMP fence line would be exposed through the 

uptake of groundwater and air as well as ingestion of livestock and homegrown produce. 

Alternatives 2, 3, and 4 include removal of the contaminated material from the Active Flyash- Pile. 

Alternative 2 would dispose the material off site; Alternative 3 would dispose the material on site; and 

Alternative 4 would include stabilization and on-site disposal. 
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-Alternative, 5 would consolidate the material to an area immediately north of the Active Flyash Pile 

and ’con”t$rf the material with a clay cap. This alternative would also include long-term extraction of 

perched groundwater. 

??’ 1 k i 
a. 

Alternative 1 would not provide overall protection of human health and the environment. In addition, 

Alternative 1 would not eliminate, reduce, or control the migration of contaminants to human and 

environmental receptors. 

6.6.1.2 ComDliance with ARARs 

Compliance with ARARs is comparable for each of the Active Flyash Pile alternatives. Alternatives 

2 through 5 meet chemical-, action-, and location-specific requirements. The ARARs are not 

pertinent to Alternative 1. The principal ARARs for Operable Unit 2 are discussed in Section 2.2 

and a detailed presentation of them is in Appendix B. 

Chemical-SDecific ARARs 

Each of the alternatives meets the chemical-specific ARARs outlined in Section 2.2 and Table B-1 of 

Appendix B. The principal chemical-specific ARARs for the Active Flyash Pile are groundwater 

MCLGs and MCLs, Ohio Water Quality Standards, NESHAP air emission standards, NAAQS, the 

Ohio Air Toxic Policy, ALARA, and DOE radiation dose limits. 

Action-SDecific ARARs 

The design and construction of disposal facilities and management of contaminated material under 

Alternatives 3 through 5 would comply with the action-specific requirements in Tables B-2, B-3, and 

B 4  of Appendix B. There are no pertinent action-specific requirements for Alternative 2. The 

principal action-specific ARARs for the Active Flyash Pile are the OEPA requirements for exempted 

waste disposal. 

Location-SDecific ARARs 

Alternatives 3 through 5 meet the location-specific ARARs in Table B-5 of Appendix B. There are 

no pertinent location-specific requirements for Alternative 2. The principal location-specific ARARs 

for the Active Flyash Pile are the sole-source aquifer determination of the Great Miami Aquifer, 

OEPA exempted waste disposal facility siting criteria, and the protection of biological, cultural, and 

historic resources. 
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1 

Those alternatives that satisfy the threshold criteria comparative analysis are carried forward for 

further comparative analysis under the primary balancing criteria. 

Therefore, all of the alternatives in the Active Flyash Pile will be carried forward. 

2 

The no-action alterative will be 3 

carried forward as the baseline alternative for comparison purposes in accordance with the NCP. 4 

5 

6 

6.6.2.1 Long-term Effectiveness and Permanence 

For all of the alternatives except Alternative 1, the remedial alternatives would reduce risks associated 

with exposure to material at the Active Flyash Pile to an ILCR of 1 x 

individual COC. 

and a HI of 0.20 for each 

Alternatives 2 through 5 provide long-term effectiveness and permanence. Alternative 2 utilizes PRLs 

for the on-property and off-property resident farmers that provide the highest level of long-term 

effectiveness at the Active Flyash Pile. This alternative includes removal of material to meet these 

PRLs and would, therefore, provide the most long-term effectiveness and permanence based on the 

future private land use of the subunit. a 
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Alternative 2 would be the most effective alternative for long-term control of the risks associated with 

the Active Flyash Pile. Removal and off-site disposal of the contaminated material from the Active 

Flyash Pile would mitigate the potential for exposure to waste and the potential of contaminant 

migration from the site. Off-site disposal would restrict access to the contaminated materials and 

flyash, greatly reducing the migration potential of contaminants. 
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Alternative 4 would be the next most effective alternative due to the removal, treatment, and on-site 

disposal of flyash and the removal and on-site disposal of contaminated soils. Alternative 4 would be 

more effective than Alternative 3 because the stabilized flyash under Alternative 4 would be more 

protective of the environment than would unstabilized flyash associated with Alternative 3 due to the 

reduced mobility of toxic contaminants. 

Alternative 3 would be more effective at reducing risks from the waste material than Alternative 5. 

Alternative 3 requires that the contaminated material be placed in the on-site disposal cell which 

includes a liner and a leachate collection system, whereas Alternative 5 would include containment of 

the contaminated material in situ with only a clay cap. 
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Alternative 5 would be the least effective of the action alternatives but would provide acceptable 

long-term effectiveness and permanence.) This alternative includes consolidation of the contaminated 

material adjacent to the existing flyash pile and containing the contaminated material with a clay cap. 

In addition, the perched groundwater would be collected and treated at the AWWT facility. 

. .  

Alternative 1 would not be effective at long-term remediation of the contaminated material because no 

remedial action would be conducted to reduce risks. 

Table 6-29 summarizes the comparative analysis of the alternatives for long-term effectiveness and 

permanence. 

TABLE 6-29 

LONG-TERM EFFECTIVENESS AND PERMANENCE COMPARISON 
FOR THE ACTIVE FLYASH PILE ALTERNATIVES 

Alternative 

Alternative 2 

Alternative 4 

Alternative 3 

Alternative 5 

Alternative 1 

Long-Term Effectiveness and Permanence 

Highly effective - Material is removed from the subunit and disposed 
off site. Most stringent PRLs are used to determine contaminated 
material for removal. 

Highly effective - Contaminated material and flyash are removed from 
the subunit. Flyash is stabilized. Contaminated material and 
stabilized flvash are dhosed  on site. 

Effective - Contaminated material is excavated and disposed on site. 

Effective - Contaminated material and flyash are contained under a 
clay cap. 

Not effective - No action is taken. 

6.6.2.2 

All of the alternatives, except Alternative 1, use construction water treatment during remediation. 

Treatment of construction water is not compared in Alternatives 2 through 4 because they use the 

same treatment process. 

Reduction in Toxicitv. Mobilitv. or Volume ThrouPh Treatment 
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Alternative 

Alternative 4 

Alternative 5 

Alternatives 1, 2, and 3 

April 29, 1994 

Alternative 4 would treat the flyash through stabilization. Stabilization would reduce the mobility of 

Reduction in Toxicity, Mobility, or Volume Through Treatment 

Stabilization - Reduces mobility of toxic contaminants in flyash. 

No treatment of contaminated material or flyash, but provides 
long-term treatment of perched groundwater. 

No treatment. 

contaminants by binding them into a flyash/lime sludge/hydrated lime mixture. The stabilization 

process would be irreversible. 

Alternative 5 would include collection and treatment of the perched groundwater. Treatment of the 

perched water and construction water at the AWWT facility would reduce the volume of water 

impacted with contaminants by using precipitation and ion exchange technologies to concentrate the 

contaminants. The treatment would not be reversible and would not destroy the contaminants, but 

would concentrate them into a wastewater sludge. 

Alternatives 1, 2, 3, and 5 would not include any treatment of contaminated material; therefore, there 

would not be a reduction in toxicity, mobility, or volume of toxic Contaminants in the contaminated 

material or flyash. 

Table 6-30 summarizes the comparative analysis of the alternatives for reduction in toxicity, mobility, 

or volume through treatment. e 
TABLE 6-30 

COMPARISON OF REDUCTION IN TOXICITY, MOBILITY, OR VOLUME 
THROUGH TREATMENT FOR THE ACTIVE FLYASH PILE ALTERNATIVES 

6.6.2.3 Short-Term Effectiveness 

Alternative 5 would have the least impact to the public, workers, and the environment during 

implementation and, therefore, is the most effective for short-term concerns. This alternative 

provides minimal risk to the community because the contaminated material remains on site. The 

contaminated material and flyash would remain at the subunit and no treatment technologies would be 

required. Alternative 5 would require less transportation and handling of the Contaminated material , 
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Alternative Short-Term Effectiveness 

Alternative 5 Highly Effective - Contaminated material and flyash remain on site at 
the subunit, thus reducing exposure/risk to the on-site workers and 
public. 

than would Alternatives 2, 3, and 4. The time required to implement Alternative 5 would be 

approximately 27 months. 

Alternatives 3 and 4 provide the next highest degree of short-term effectiveness because the 

contaminated material remains on site and minimizes the impacts to the community. Alternative 3 

would have less impact to the on-site workers because it would not require treatment. Alternative 3 

would remove material from the subunit and would dispose this material on site, thereby reducing the 

potential for exposure to the public. Environmental impacts would be short term. The time required 

to implement Alternative 3 would be approximately 23.5 months. 

Alternative 4 would have less impact on the public, workers, and the environment than would 

Alternative 2 because the material would not be removed from the site. However, Alternative 4 

includes stabilization of flyash prior to on-site disposal and, therefore, has increased risks for 

exposure of on-site workers as compared to Alternative 3. The time required to implement 

Alternative 4 would be approximately 23.5 months. 

Alternative 2 would have the highest potential for impact to the public, workers, and the environment 

because the waste material would be transported off site. Off-site transportation and disposal would 

increase the potential for public exposure to contaminants. Alternative 2 would require handling the 

largest volume of contaminated material. The time required to implement Alternative 2 would be 

approximately 20 months. 

The short-term effectiveness for Alternative 1 would remain unchanged from current conditions. 

Table 6-3 1 summarizes the comparative analysis of the alternatives for short-term effectiveness. 

TABLE 6-31 

SHORT-TERM EFFECTIVENESS COMPARISON 
FOR THE ACTIVE FLYASH PILE ALTERNATIVES 
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Alternative 

Alternative 3 

Alternative 4 

Alternative 2 

Alternative 1 
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TABLE 6-31 
(Continued) . 

Short-Term Effectiveness 

Effective - Contaminated material and flyash are disposed on site and 
no treatment is required. 

Effective - Contaminated material and flyash are disposed on site. 
There is an increased risk to workers because additional handling of 
flyash would be required for treatment. 

Less Effective - Contaminated material and flyash are disposed off 
site, increasing risk to the public during off-site transportation. 
Additionally, the largest volume of contaminated material would be 
handled bv the on-site workers. 

Not effective - No action taken. 

6.6.2.4 ImDlementabilitv 

No implementation would be required for Alternative 1 because no remedial action would be taken. 

Alternative 5 would be the easiest to implement. This alternative would be administratively feasible 

because it would not require any special permits to remove or consolidate the contaminated material 

or to construct the clay cap. Construction of the clay cap would be performed using proven 

technologies and materials of construction. Multiple contractors would be available with the skills 

and experience necessary to consolidate the contaminated material and construct the clay cap. 

Therefore, this alternative is technically feasible. 

Alternative 3 would be the next most implementable alternative and would not require any special 

permits to remove or transport the contaminated material, although concerns with the siting criteria 

for the disposal cell could reduce the administrative feasibility. Construction of the on-site disposal 

cell would be performed using proven construction technologies and materials. Multiple contractors 

would be available with the skills and experience necessary to construct the disposal cell and 

implement the removal and disposal of the contaminated materials; therefore, this alternative is also 

technically feasible. However, Alternative 3 would be more difficult to implement than Alternative 5 

due to the more stringent design and construction requirements mandated for the disposal cell as 

compared to the clay cap. e . . .. 
.-I .. . - . -  
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Alternative 4 would be more difficult to implement than Alternative 3, due to the addition of 

treatment operations. Alternative 4.would not require any special permits to remove or transport the 

waste material, although concerns with the siting criteria for the disposal cell could reduce the 

administrative feasibility. Construction of the on-site disposal cell would be performed using proven 

construction technologies and materials. Multiple contractors would be available with the skills and 

experience necessary to construct the disposal cell and implement removal, treatment, and disposal of 

waste material. Therefore, this alternative is technically feasible. 

Alternative 2 would be the most difficult to implement, due to uncertainties associated with off-site 

disposal of waste materials. Off-site transportation of waste materials would be technically feasible 

and the necessary resources would be readily available. NTS would have the resources and capacity 

required to accept the contaminated material generated from this alternative. Off-site transport and 

disposal of contaminated material would be subject to various state and federal requirements; 

therefore, administrative feasibility may require increased coordination efforts with jurisdictional 

agencies for off-site disposal. 

Alternatives 3 and 4 would require the construction of a temporary haul road across the Storm Water 

Retention Basin Outfall Ditch. 

Table 6-32 summarizes the comparative analysis of the alternatives for implementability . 

TABLE 6-32 

IMPLEMENTABILITY COMPARISON 
FOR THE ACTIVE FLYASH PILE ALTERNATIVES 

Alternative 

Alternative 5 

Alternative 3 

Alternative 4 

Implementability 

Most Implementable - Requires the construction ofsa clay cap. This 
alternative is both technically and administrative feasible. 

More implementable - Requires the construction of an on-site disposal 
cell. This alternative is technically feasible, but concerns with the 
siting criteria could reduce the administrative feasibilitv. 

Implementable - Requires the construction of an on-site disposal cell 
and stabilization of flyash. This alternative is technically feasible, but 
concerns with the siting criteria could reduce the administrative 
feasibilitv. 
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Alternative 
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Implementability 

Alternative 2 

Alternative 1 

Less Implementable - Off-site disposal would be subject to various 
state and federal requirements. This alternative is technically feasible, 
but due to increased coordination with jurisdictional agencies, the 
administrative feasibility would be low. 

No implementation - No action is taken. 

6.6.2.5 Cost 
Table 6-33 provides a comparison of the remediation costs for the Active Flyash Pile alternatives. 

They are listed in order of ascending cost. 

TABLE 6-33 

COST COMPARISON FOR THE ACTIVE FLYASH PILE ALTERNATIVES 

Present Worth 

5-Year 
Review 

$0 

$24 

$6 

$6 

$0 

A summary of the comparative analysis of the remedial alternatives discussed in the previous sections 

is presented in Table 6-34. Table 6-35 summarizes the environmental impacts for the Active Flyash 

Pile. 
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