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4.0 DEVELOPMENT AM) SCREENING OF ALTERNATIVES 

4.1 INTRODUCTION 

This section presents the development and screening of alternatives to remediate or control 

contaminated material in Operable Unit 2 to protect human health and the environment. These 

alternatives are developed based on the General Response Actions (GRAs) discussed in Section 3.3 by 

combinins technologies and associated process options identified in Section 3.4. The alternatives are 

screened in this section against the three broad criteria of effectiveness, implementability. and cost. 

Alternatives passing this ,creening are then evaluated in detail in Section 5.0. 

4.2 DEVELOPMENT OF ALTERNATIVES 

4.2.1 Regulatorv Framework 

The purpose of a feasibility study (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 National Oil and Hazardous 

Substances Pollution Contingency Plan [National Contingency Plan (NCP)] (EPA 199ob), 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 

0 
achieve these goals are provided in EPA guidance (EPA 1988a) and the NCP. The NCP defines 

certain expectations for developing and screening remedial action alternatives as listed below: 

Treatment to address the principal threats posed by a site, wherever practical. hincipal 
threats are considered to be liquids, areas contaminated with high concentrations of toxic 
compounds. ar I highly mobile materials. 

Engineerins controls, such as containment, for waste that poses a relatively low long-term 
threat or for which treatment is impractical. 

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 actions for treatment of 
residuals and untreated waste. 

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. 

Consideration of 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 perfo$nance, 

, ?  1 ? .  \ than previously demonstrated technologies. 42 
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Restoration of 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. 

A .  

9 

While the majority of Operable Unit 2 waste poses a low long-term threat to human health and the 

environment, waste in the Inactive Flyash Pile and South Field could be considered a principal threat 

due to the location of relatively high levels of contaminants over vulnerable hydrogeology. The 

expectations for these categories of waste have been considered in the development and screening of 

remedial alternatives for Operable Unit 2. 

4.2.2 Land Use. ReceDtors. and Exwsure Routes 

In accordance with the current framework for assessing risk from potential exposure to contaminated 

media at the F E W .  two land-use scenarios are considered: (1) future land use assuming federal 

ownership and access controls, and (2) future land use assuming private ownership. These land-use 

scenarios are fully described in the Baseline Risk Assessment (Appendix B, Operable Unit 2 RI 
Report) and are summarized in Section 6.0 of the Operable Unit 2 RI Report. 

Potential future receptors, assuming federal ownership with access controls, include: 

The expanded trespasser - This exposure scenario considers the risk incurred by a trespasser 
(adult and child) who routinely visits the area and wanders freely over the site. Exposure 
routes include: 

- Inhalation of fugitive dust, volatile organic compounds (VOCs), and gases 
- Incidental ingestion of, direct radiation exposure from, and dermal contact with 

contaminated soil 
- Incidental ingestion of and dermal contact with surface water 
- Incidental ingestion of, dermal contact with, and external radiation from sediment 

The off-property resident farmer - 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, VOCs, and gases 
- Consumption of farm-product foodstuff, including vegetables, meat, and milk 
- Ingestion of, dermal contact with, and inhalation of VOCs associated with 

groundwater 
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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. From a risk standpoint, the most critical 

potential future receptor, assuming private ownership, is: 

The reasonable maximum exposure (RME) on-property resident farmer - This exposure 
scenario assumes that a family lives on the property and performs agricultural activities. 
Typical activities may include food and feed production, livestock production, and general 
farm work. Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases (including radon) 
- Ingestion of groundwater (separate evaluations for groundwater from the Great Miami 

Aquifer and for perched groundwater) 
- Dermal contact while using groundwater in the home, including inhalation of VOCs 

associated with the groundwater 
- Consumption of foodstuff grown on the property, including vegetables, meat, and 

milk 
- Incidental ingestion of, external radiation from, and dermal contact with soil 

The off-property resident farmer was also considered, but all associated exposure risks are less than 

those for the on-property resident farmer. 

0 4.2.3 Criteria for Developing Remedial Alternatives 

The EPA has established an approach for developing remedial action alternatives that are appropriate 

to the specific conditions of a particular site. In this approach, the characteristics and complexity of 

the site are considered in developing a range of alternatives that would be protective of human health 

and the environment. 

The alternatives presented herein were developed from combinations of technology process options 

that were retained for consideration after screening (Section 3.4). Tables 3-14 through 3-21 

summarize the technology process options for Operable Unit 2. The process options included for 

further consideration as major components of potential remedial alternatives are listed on Table 3-22. 

The alternative development process began with the Initial Screening of Alternatives (ISA) Report for 

Operable Unit 2 (DOE 1991a), which was first submitted to EPA in January 1991. The ISA Report 

presented alternatives which are generally similar to the alternatives developed as part of this FS. 

Some of the differences between the presentations in the two documents are due to the acquisition of 

additional site information after the ISA Repprt was prepared. However, the primary difference 
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between the two sets of alternatives is that those developed in the ISA Report were developed on a 

subunit basis, whereas those developed in this FS apply to all subunits. 

Prior sections of this FS have been formatted on the basis of the five individual subunits which 

comprise Operable Unit 2. Although there are some distinct differences between these subunits, the 

previous sections also indicate significant similarities in site characteristics, as follows: 

While the overall list of the contaminants of concern (COCs) at each subunit may differ, the 
primary COCs are the same. 

Three of the subunits are physically adjacent to each other, and their respective battery 
limits are difficult to distinguish. 

The potentially effective process options for addressing exposure to the COCs at each 
subunit are similar. 

Therefore, alternatives have been developed in this section to address subunits collectively. The 

alternatives also reflect potential integration with remedial actions for the other operable units. 

4.2.4 Summarv of Remedial Alternatives 

Based on the results of the initial screening of technologies and process options discussed in Section 

2.0, the following preliminary remedial action alternatives have been developed to satisfy the remedial 

action objectives (RAOs). These alternatives represent a full range of potentially viable remedial 

actions. 

Alternative 1 - No Action 
Alternative 2 - Consolidation and Capping 
Alternative 3 - Excavation and Off-Site Disposal 
Alternative 4 - Excavation and Off-Site Disposal with Treatment of Fraction Exceeding 

Alternative 5 - Excavation and On-Site Disposal 
Alternative 6 - Excavation and On-Site Disposal with Off-Site Disposal of Fraction 

Exceeding WAC 
Alternative 7 - Excavation and On-Site Disposal with Treatment of Fraction Exceeding 

WAC 
Alternative 8 - Excavation and Treatment with On-Site Disposal 

WAC 
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As indicated on Table 4-1, various process options are common to several of the remedial 

alternatives, excluding Alternative 1, No Action. These process options are institutional controls; 

removal of contaminated material; groundwater/construction water removal; ex situ treatment; and 

disposal of contaminated material. 

4.2.5.1 Institutional Actions 

Institutional actions include access controls and monitoring. All "action" alternatives for Operable 

Unit 2 include some type of access controls, such as: 

Phvsical Barriers/Securitv Guards - Access to the site would be limited to authorized 
personnel through the use of security fences, gates, signs, or guards, until site-wide RAOs 
are attained. 

Deed Restrictions/Administrative Control - These would control potential public exposure to 
on-property contamination by restricting access and use of the site through deed restrictions 
or continued government ownership. 

All action alternatives would include the following monitoring: 

Air Oualitv Monitoring - For on-site disposal alternatives, post-closure air monitors would 
be installed, as necessary, to detect and warn of the emission of contaminants regulated by 
applicable EPA regulations and DOE orders. Air quality monitoring would be performed 
during the implementation of all alternatives. Monitoring would continue after completion 
of remedial alternatives, as required, to demonstrate compliance with applicable or relevant 
and appropriate requirements/to be considered requirements (ARARslTBCs) and in support 
of CERCLA 5-year reviews. 

Groundwater Monitoring - For on-site disposal alternatives, a series of post-closure 
groundwater monitoring wells would be installed, as necessary, and routinely sampled to 
monitor containment system performance. For off-site disposal alternatives, groundwater 
monitoring wells would be installed, as necessary, and sampled to ensure compliance. 

Leak Detection - The leak detection system installed at the on-site disposal facility would be 
routinely checked to monitor the cap and liner performance. 

Surface WatedSediment Monitoring - For on-site disposal alternatives the surface water 
runoff from, and sediment near, disposal areas would be routinely monitored during and 
following remedial activities to determine if contaminants have been released to these media. 

e 000008 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

P 

21 

22 
23 

20 
25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

41 

4-7 
.I. F 



FEMP-OU02-5 DRAFT 
August 24, 1994 

4.2.5.2 .Removal of Contaminated Material 

For the action alternatives, surface and subsurface contaminated material would be remediated to 

health- and ARAR-based levels. The specific strategy will be to establish final action levels and to 

excavate or contain all contaminated material exhibiting contamination above these levels. 

Preliminary remediation levels (PRLs) are established in Section 2.5 of this FS. However, additional 

input from the Fernald Citizen’s Advisory Task Force and the public, and future site decisions is 

essential before making final recommendations for site-wide land use. The PRLs for Operable Unit 2 

will thus be re-examined during development of the Operable Unit 5 FS and Proposed Plan based on 

recommendations from the Fernald Citizen’s Advisory Task Force and further public comment. 

In each subunit, contaminated material would be excavated to a predetermined depth to achieve PRLs. 

This depth would be based on previous sampling results during the RI and any additional field 

sampling prior to remediation. Upon reaching this predetermined depth, verification sampling/testing 

would be conducted to confirm that all material with COC concentrations above their respective PRLs 

has been removed. If the results of the verification sampling/testing indicate the presence of COCs 

above PRLs, then the excavation would be extended in increments until acceptable test results are 

obtained. 

Upon verification that the required removal had been accomplished, the excavated areas would be 

backfilled, as necessary, with clean material; graded to blend into the surrounding topography; 

provided with adequate runodrunoff control [including a minimum of 30 cm (12 in.) of clean cover 

soil], and revegetated. 

For the action alternatives, lead-containing soil from the firing range, which has been assumed ,to be 

mixed waste, will be excavated, treated (see Section 4.2.5.4), packaged, and transported to an 

approved mixed-waste facility for disposal (see Section 4.2.5.5). The quantity of this soil requiring 

disposal is estimated at 230 cu m (300 cu yd). 

Also, for the action alternatives, excavation operations along the eastern boundary of the South Field 

would expose an existing water line and the South Plume extraction system force main. These lines 

would be relocated to outside the excavation limits. 
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Monitoring wells encountered during the excavation activities would be completely removed in 

accordance with appropriate abandonment procedures. 

A drainage ditch located immediately north of the Solid Waste Landfill and a small obstructed ditch 

located adjacent to the North Lime Sludge Pond would be impacted by the action alternatives. These 

drainage structures were delineated as wetlands in a recent study (Ebasco 1993). Wetlands restoration 

will be addressed as part of a site-wide plan. 

4.2.5.3 Perched Groundwater/Construction Water Removal. Treatment. and Disposal 

For the action alternatives, impounded surface water at the Lime Sludge ponds would be removed. 

For alternatives involving excavation of contaminated material, storm water runoff from adjacent 

areas would be minimized, and a dewatering program would be undertaken to facilitate excavation 

and material handling. Trenches and sumps would be used to collect surface water runoff and 

perched groundwater that may infiltrate the excavation. All collected surface water and groundwater 

would be pumped to a local sedimentation tank for removal of suspended solids prior to treatment at 

the FEMP Advanced Wastewater Treatment (AWWT) facility. 
I 

The AWWT facility is being built on the FEMP site and will be available for treating all wastewater 

generated during remediation of Operable Unit 2, including perched groundwater, surface water from 

the Lime Sludge Ponds, surface water runoff, process wastewater, and decontamination wastewater. 

This system will utilize metals precipitation, activated carbon, and ion exchange technologies. The 

AWWT facility is designed to reduce the concentration of uranium in the FEMP’s wastewater 

discharge to the Great Miami River to less than the proposed Safe Drinking Water Standard of 20 

parts of uranium per billion parts of water. 

4.2.5.4 Ex Situ Treatment 

Treatment, when indicated as a component of any of the alternatives, generically refers to the 

treatment technologies identified in Section 3.0 as potentially effective in meeting treatment goals. 

These include stabilizatiodsolidification, vitrification, and soil washing. When treatment is indicated 

in the following sections, any of the three technologies is considered potentially feasible. However, 

the technology selected will depend on the outcome of current studies and demonstrations by other 

operable units at the FEMP. For comparison purposes in this FS, stabilizatiodsolidification is 

assumed. 
. .  
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4.2.5.5 DisDosal of Contaminated Material 

The action alternatives include disposal of mixed waste at an approved off-site facility, disposal of 

con taminated material at an off-site facility, or disposal in an on-site cell. 
J 

Alternatives that include off-site disposal as a component are based on a representative facility. Two 

potentially acceptable off-site disposal facilities were identified: the Nevada Test Site ( N T S )  located 

near Las Vegas, Nevada, and Envirocare, a private facility located in Clive, Utah. Presently, both of 

these facilities have adequate storage and disposal facilities to accommodate the Operable Unit 2 

material. All of the material to be removed in conjunction with the remedial actions for Operable 

Unit 2 is anticipated to meet the waste acceptance criteria (WAC) at either facility. (Refer to 

Appendix E.2.) However, the total disposal costs at NTS are estimated to be at least 200 percent 

higher than for Envirocare, due to multiple handling and higher NTS disposal fees. (See Appendix F 

for a detailed cost comparison.) Therefore, for comparison purposes only in this FS, cost estimates 

for all alternatives that utilize off-site disposal assume the use of a private, representative facility. 

' 

The on-site disposal facility would be engineered to accommodate contaminated material from all 

operable units. It would be designed for a life of 200 years with an expected life of 1,OOO years 

through the use of engineering (materials of construction, placement, and compaction) and 

administrative (access controls and monitoring) methods. The facility would be designed to minimize 

migration of contaminants and to maintain the quality of water in the Great Miami Aquifer below 

maximum contaminant levels (MCLs). In addition, the size and location of the facility would be 

coordinated with the needs of other operable units to ensure a cost-effective design. 

4.3 DESCRIPTION AND SCREENING OF REMEDIAL ALTERNATIVES 

This section presents the description and results of screening of remedial alternatives for Operable 

Unit 2. The alternatives are evaluated in this section against the following three broad criteria 

provided by EPA guidance (EPA 1988a) and the NCP: 

Effectiveness - The primary aspect of the effectiveness evaluation is the assessment of each 
alternative's ability to protect human health and the environment and to meet ARARs. Key 
factors considered in the effectiveness evaluation include long-term effectiveness and 
permanence, reduction of contaminant toxicity, mobility, or volume through treatment, and 
short-term effectiveness during remediation. 

Implementability - Implementability is the measure of technical feasibility, including 
constructability and maintainability; administrative feasibility to construct (including o o o o l ~ ~  
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permitting/licensing), operate, and maintain the remedial action alternative; and the 
availability of services and materials to implement the alternative, including availability and 
capacity of treatment, storage, and disposal facilities, equipment, and design, operating and 
support personnel. This criterion provides a method to evaluate the potential of an 
alternative to be adapted to site-specific conditions. 

Cost - Order-of-magnitude estimates of capital and operations and maintenance (O&M) costs 
have been made as a basis for comparison. Costs are based on a variety of cost- estimating 
data, including cost curves, unit costs, vendor information, and previous estimates modified 
by site-specific information. 

Protectiveness of the on-property resident farmer would necessitate removing all contaminated 

material. This would result in the excavation of two to three times more material than for the 

expanded trespasser and off-property resident farmer. Therefore, to facilitate comparison of remedial 

alternatives in this section, the federal ownership land-use scenario is assumed. When the term PRLs 

is used in this section, it refers to those contamination levels required to be protective of the expanded 

trespasser and off-property resident farmer. Any significant differences due to private ownership that 

could potentially affect the screening results or selection of a preferred remedial alternative will be 

noted during the screening. e 
4.3.1 Alternative 1: No Action 

4.3.1.1 DescriDtion 

As required by the NCP, the no action alternative provides a baseline against which ot.er alternat.m 

can be evaluated. Under this alternative, no remedial action would be taken, and the material in the 

subunits would be considered left in place "as is," with no containment, removal, treatment, or other 

mitigating actions. Also, existing institutional actions would be abandoned, and soil, groundwater, 

and air would not be monitored. 

4.3.1.2 Screening Evaluation 

Effectiveness 

Reduction of Contaminant Toxicitv. Mobilitv. or Volume throuph Treatment - Under the no action 

alternative, Operable Unit 2 would remain unchanged. Because the contaminated material would not 

be treated or further contained, its toxicity, mobility, and volume would not be altered. 
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Long-Term Protection of Human Health and the Environment - RAOs for Operable Unit 2 would not 

be attained under the no action alternative. In addition, since the disposition of the contaminated 

material would remain unchanged, the potential incremental lifetime cancer risk (ILCR) to a number 

of receptors, as described in the Baseline Risk Assessment in the Operable Unit 2 RI Report, would 

exceed generally acceptable ranges. Therefore, human health and the environment would not be 

protected in the long term. 

Short-Term Protection of Human Health and the Environment - There would be no short-term risks to 

human health and the environment due to remedial actions, because no such actions would be taken. 

Imdementabil ity 

Technical Feasibility - No construction or maintenance activities would be performed with the no 

action alternative. 

-Administration Feasibility - No permits or licenses would be required to implement the no action 

alternative. 
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Availabilitv of Services and Materials - No equipment or personnel would be required to implement 

the no action alternative. 

QTm 
Since it is assumed that all existing maintenance and controls would be abandoned, there would be no 

costs associated with this alternative. 

summarv 
The no action alternative would not attain RAOs, and human health and the environment would not be 

protected. However, as required by the NCP, it is retained as a baseline for comparison in the 

detailed analysis. 
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4.3.2 Alternative 2: Consolidation and Capping 

4.3.2.1 DescriDtion 

Alternative 2 includes consolidation of contaminated material within or near each of the subunits, with 

subsequent capping of the waste materials. To avoid potential interferences and ensure cost effective 

construction, the consolidation operation for the subunits would be coordinated with the remedial 

actions associated with Operable Units 1, 3, 4, and 5. 

- At the North Lime Sludge Pond, following removal of impounded surface water (see Section 

4.2.5.3), the top 0.9 m (3 ft) of the lime sludge would be stabilized in place to provide structural 

support for the cap. The existing K-65 Slurry Line Trench located south of the Lime Sludge Ponds 

would be removed in conjunction with the consolidation activities. The trench and piping material 

would be hauled to the staging/material preparation area, processed for size reduction, and placed- 

within the limits of the consolidation area. The berms around the Lime Sludge Ponds would then be 

used to grade the area in preparation for capping activities. Because the lines in the trench are 

currently used in conjunction with the biodenitrification lagoon and storm water collection systems, a 

new trench and pipelines would be constructed south of the consolidation area. @ 
At the Inactive Flyash Pile, South Field, and Active Flyash Pile, waste material with COCs above the 

PRLS and directly overlying the Great Miami Aquifer and/or down surface from the old terrace slope 

would be excavated and moved to the northeast, where the depth of undisturbed till is at least 4.9 m 

(16 ft) thick. Prior to the actual excavation and movement of this material, the consolidation area 

would be graded, compacted, and covered with a drainage layer of gravel. 
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subsurface drain would discharge by gravity into a pumping station. Collected leachate/groundwater 

would be pumped to the AWWT facility for treatment. 

Following the completion of consolidation activities at each subunit, excavated areas would be 

backfiled and regraded (see Section 4.2.5.2). A multi-layered capping system would then be 

constructed over the consolidated materials. (Refer to Appendix E for details.) 

The consolidation and capping alternative would include the following institutional actions at each of 

the consolidation areas: access restrictions (fencing); groundwater monitoring; cap maintenance; and 

deed restrictions to prohibit use of groundwater and future development. 

.4.3.2.2 Screening Evaluation 

Effectiveness 

Reduction of Contaminant Toxicitv. Mobilitv. or Volume through Treatment - Alternative 2 would 

not reduce the mobility or toxicity of the contaminated material. However, through containment in 

the capped consolidation areas and installation of a subsurface drainage system in the South Field 

area, infiltration and migration of perched groundwater would be minimized. Crushing/shredding 

would be utilized, as necessary, to make specified material more manageable and would result in a 

slight decrease in volume. Finally, treatment (assumed to be stabilization/solidification; see Section 

4.2.5.4) of the contaminated material from the Firing Range would reduce the mobility of 

contaminants but increase the total volume for disposal. Because the volume of lead-contaminated 

mixed waste would only be approximately 0.1 percent of the total volume to be consolidated, the net 

effect of these activities would be that total volume would be essentially unchanged. 

Long-Term Protection of Human Health and the Environment - Under Alternative 2, contaminated 

material above the PRLs and directly overlying the Great Miami Aquifer in the South Field area 

(including the Active and Inactive Flyash Piles) would be removed to the consolidation area. This 

would eliminate a source of contamination that leaches directly into the aquifer. The subsurface 

drainage system would preclude the lateral migration of contaminants, thus eliminating a pathway for 

transport into the aquifer. Furthermore, the capping systems and drainage layer (South Field area 

only) would minimize infiltration, thus decreasing the potential for leaching to groundwater. The 

capping systems would also preclude ingestion of, dermal contact with, inhalation of, and direct 

radiation exposure from the contaminated material. 
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0 The impact to wetlands under this alternative would 

for replacement of the engineered drainage ditches. 

be minimal. Adequate space is available on site 

Uncertainties exist regarding the long-term protection of human health and the environment due to the 

lack of engineered liner systems in the consolidation areas and, therefore, the inability to detect the 

migration of contaminants until they reach the groundwater. In addition, this alternative would not be 

protective under the private ownership land-use scenario. 

Short-Term Protection of Human Health and the Environment - Impacts during implementation of this 

alternative would be minimal. Not all contaminated material would be excavated and consolidated, 

and only a minimal amount ((lead-contaminated mixed waste) would be transported off site. 

Measures to achieve as-low-as-reasonably-achievable (ALARA) levels and to meet ARARs, 

transportation requirements, DOE orders, and Occupational Safety and Health Administration (OSHA) 

requirements, such as wetting dusty areas and covering trucks and storage areas, would be 

implemented to manage risks to acceptable levels. 

0 The implementation period for Alternative 2 would be approximately 51 months. 

ImDl ementabil ity 

Technical Feasibility - Excavation, shredding/crushing, treatment, transport, and capping are 
technically feasible processes. The capping systems would require periodic inspection and 

maintenance to ensure integrity and continued performance. 

Administrative Feasibility - Although minimal, impacts to wetlands would require coordination with 

U.S. Army Corps of Engineers (COE), Ohio Environmental Protection Agency (OEPA), and EPA. 

No other permits or licenses are anticipated. Therefore, coordination regarding wetlands impacts is 

expected to be a relatively minor issue. The alternative would require continued institutional controls. 

Availabilitv of Services and Materials - Engineering services, equipment, and operational personnel 

needed to implement this alternative are readily available. 

w 
As presented in Appendix F.3, the total cost for Alternative 2 would be approximately $73 million. 0 
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summafv 
This alternative would meet MOs,  but there is some uncertainty regarding the long-term 

protectiveness due to the inability to monitorperformance of the containment system. The alternative 

is retained for detailed analysis. 

4.3.3 Alternative 3: Excavation and Off-Site Disposal 

4.3.3.1 DescriDtion 

Alternative 3 includes excavation of all contaminated material in all subunits with COC concentrations 

above the PRLs (see Section 4.2.5.2); material processing for size reduction and moisture control (if 

required); packaging; transport; and off-site disposal (see Section 4.2.5.5). Because of the large 

volume of material to be remediated and transported off site in this alternative, excavation operations 

would be coordinated with the remedial actions associated with Operable Units 1 ,  3, 4, and 5. 

At the North Lime Sludge Pond, free-standing water would be removed (Section 4.2.5.3), and the 

lime sludge would be excavated and dried or stabilized, as necessary, to meet WAC for the 

representative off-site disposal facility. 

Non-soil material (e.g., concrete, drums, steel, pallets, etc.) from all subunits would be visually 

segregated, hauled to the staging/material preparation area, processed for size reduction, placed in 

containers, and shipped to the designated off-site disposal facility (see Section 4.2.5.5). 

Other material from all subunits would be placed directly in containers suitable for shipment by rail 

or truck and transported to the designated off-site disposal facility (see Section 4.2.5.5). 

4.3.3.2 Screening Evaluation 

Effectiveness 

l t  - Alternative 3 would 
reduce the volume of a portion of the contaminated material through crushing/shredding and drying. 

Treatment (assumed to be stabilizatiodsolidification; see Section 4.2.5.4) of the contaminated material 

from the Firing Range would reduce the mobility of contaminants, but increase the total volume for 

disposal. Since the volume of lead-contaminated mixed waste would be less than 0.1 percent of the 

total excavated volume, the net effect would be an insignificant change in total volume. Toxicity and 
' < % *  ? '  . '  
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is sited and managed to reduce migration. 

Long-Term Protection of Human Health and the Environment - Under Alternative 3, all contaminated 

material with COC concentrations above PRLs would be removed and disposed off-site. Therefore, 

this alternative would be protective of human health and the environment. The designated off-site 

disposal facility is permitted and remote, has little rainfall, and is located in an area well above 

groundwater and where the groundwater is not used extensively. Residual risks would be within 

acceptable guidelines. 

The impact to wetlands under this alternative would be minimal. Adequate space is available on site 

for replacement of the engineered drainage ditches. 

Short-Term Protection of Human Health and the Environment - Impacts during implementation of 

Alternative 3 could be significant. Measures to achieve ALAR4 levels and to meet ARAB, 

transportation requirements, DOE orders, and OSHA requirements, such as wetting dusty areas and 

covering trucks and storage areas, would be implemented to manage risks to acceptable levels. 

Increased risk to workers is possible due to the excavation and management of a large volume of 

contaminated material. During transport to the off-site disposal facility, there is the potential for 

spills and accidents. The effects of these spills and accidents would be minimized through 

implementation of an emergency response plan. 

The implementation period for Alternative 3 would be approximately 51 months. 

Implementabil ity 

Technical Feasibility - Excavation, segregation,’ shredding/crushing, drying, treatment, packaging and 

transport are technically feasible processes. It is currently anticipated that off-site WAC can be met. 

Disposal and maintenance at the off-site facility would be in accordance with established procedures at 

that facility. 

Administrative Feasibilitv - EPA, DOE, state, and local approvals and coordination would be required 

for the interstate shipment of the contaminated material. Although minimal, impacts to wetlands 

FER\CRUZFSBEC~UI~U~~ 19,1994 3 : m m  
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would require coordination with COE, OEPA, and EPA. Complying with these approval and 

coordination requirements is expected to be involved, but not prohibitive. 

A m  Ma ri s - Engineering services, equipment, and operational personnel 

for this alternative are readily available. It is anticipated that the designated off-site disposal facility 

has adequate capacity to accommodate the Operable Unit 2 material. 

c!2& 

The total cost for Alternative 3 would be approximately $200 million (see Appendix F.3). This cost 

would be significantly higher for the private ownership land-use scenario due to the fact that the 

volume of contaminated material that would require off-site disposal would increase from over 

200,000 cu m (300,000 cu yd) to nearly 600,OOO cu m (800,000 cu yd). 

summarv 
Alternative 3 would meet RAOs and provide long-term protection. The alternative is technically 

feasible, but the administrative feasibility is considered difficult. Because all of the excavated 

material, except that from the Firing Range (which will be treated), is expected to meet WAC for the 

designated off-site disposal facility, this alternative is retained for detailed analysis. 

4.3.4 Alternative 4: Excavation and Off-Site DisDosal with Treatment of Fraction Exceeding 
WAC 

4.3,4.1 DescriDtion 

Alternative 4 includes all of the measures described under Alternative 3 and adds treatment (Section 

4.2.5.4) of excavated material that exceeds the WAC for the off-site disposal facility. 

4.3.4.2 ScreeninP Evaluation 

Effectiveness 
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Reduction of Contaminant Toxicitv. Mobilitv. or Volume throuph Treatment - As in Alternative 3, 

there would be no significant change in volume as a result of Alternative 4 (no additional material is 

29 
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expected to require treatment). Toxicity and mobility (only a small amount of lead-contaminated 31 

mixed waste would be treated) would not be affected, although the off-site disposal facility is sited 

and managed to reduce migration. 
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Long-Term Protection of Human Health and th e Environment - The long-term effectiveness of 

Alternative 4 would be essentially the same as for Alternative 3. 

1 

2 

3 

Short-Term Protection of Human Health and the Environment - The short-term effectiveness of 

Alternative 4 would be essentially the same as for Alternative 3. (No additional material is expected 

4 

5 

to require treatment.) 6 

7 

ImDlementabil ity 8 

Technical Feasibility - The technical feasibility of Alternative 4 would be essentially the same as for 9 

Alternative 3. 10 

Administrative Feasibility - The administrative feasibility of Alternative 4 would be essentially the 

same as for Alternative 3. 

Availabilitv of Services and Materials - The availability of services and materials would be essentially 

the same as for Alternative 3. a 
CQSts 
The total cost for Alternative 4 is approximately $200 million (see Appendix F.3). These costs are 

identical to those for Alternative 3, since no additional material is expected to require treatment to 

meet WAC. 
L 

summarv 
Because all of the excavated material from Operable Unit 2, except that from the Firing Range, is 

expected to meet WAC for the designated off-site disposal facility, Alternative 4 is not retained for 

detailed analysis, in favor of Alternative 3. 

4.3.5 Alternative 5: Excavation and On-Site DisDosd 
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Alternative 5 includes excavation of all soils with COCs above the PRLs (see Section 4.2.5.2), 31 

material processing for size reduction and moisture control (if required), and on-site disposal in an .32 
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engineered disposal cell (Section 4.2.5.5). Excavation activities and construction of the disposal cell 

would be coordinated with Operable Units 1, 3, 4, and 5. 

At the North Lime Sludge Pond, free-standing water would be removed (see Section 4.2.5.3). To 

improve its handling/compaction characteristics, lime sludge would be mixed with other waste 

material (such as flyash) as necessary. Non-soil material (e.g., concrete, steel, pallets, etc.) from all 

subunits would be visually segregated, hauled to the stagihg/material preparation area, processed for 

size reduction, and placed in the on-site disposal cell. 

This alternative would require the following institutional actions at the on-site disposal cell: access 

restrictions (fencing); groundwater monitoring; cap maintenance; and deed restrictions to prohibit use 

of groundwater and future development. 

4.3 S . 2  Screening Evaluation 

Effectiveness 

Reduction of Contaminant Toxicity. Mobilitv. or Volume through Treatment - Alternative 5 would 

not reduce the inherent mobility or toxicity of the contaminated material. However, through 

containment in an engineered cell, the potential for the contaminated material to migrate would be 

minimized. Crushing/shredding and drying would be utilized, as necessary, to make specified 

material more manageable and would result in a decrease in volume. Finally, treatment (assumed to 

be stabilizationkolidification; see Section 4.2.5.4) of the contaminated material from the Firing Range 

would reduce the mobility of contaminants but slightly increase the total volume for disposal. In 

total, there would be no significant change in volume. 

Long-Term Protection of Human Health and the Environment - Under Alternative 5, contaminated 

material above the PRLs would be removed, deposited in the on-site disposal cell, and capped. This 

would contain the source of contamination and preclude contact and exposure. 

Preliminary studies indicate that an on-site disposal cell would be protective of human health and the 

environment over time. This protectiveness would be verified by a monitoring system. 

The impact to wetlands under this alternative would be minimal. Adequate space is available on-site 

for replacement.of.ffie:qngineered . I  drainage ditches. 0 u 0 ~ 2 ~  
. I  
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Short-Term Protection of Human Health and the Environment - Impacts to workers during 

implementation of this alternative could be significant. Measures to achieve ALARA levels and to 

meet ARARs, transportation requirements, DOE orders, and OSHA requirements, such as wetting 

dusty areas and covering trucks and storage areas, would be implemented to manage risks to 

acceptable levels. Increased risk to workers is possible due to the excavation and management of a 

large volume of contaminated material. 

The implementation period for Alternative 5 would be approximately 51 months. 

Imdementability 

Technical Feasibility - Excavation, shredding/crushing, drying, transport, and capping are technically 

feasible processes. The engineered disposal cell would require periodic inspection and maintenance to 

ensure integrity. There i s  some uncertainty regarding the ability to meet WAC for the on-site 

disposal cell. Alternatives 6 and 7 address this uncertainty. 

Administrative FeasibiliQ - Although minimal, impacts to wetlands would require coordination with 

COE, OEPA, and EPA. A waiver from an OEPA regulation prohibiting the siting of a disposal 

facility over a sole-source aquifer would be required. Coordination regarding wetlands impacts is 

expected to be a relatively minor issue, and the waiver is expected to be justifiable. 

Availabilitv of Services and Materials - Engineering services, equipment, and operational personnel 

for this alternative are readily available. The disposal facility would be sized to accommodate 

contaminated material from other operable units, as required, and there is adequate space on site for 

the facility. 
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As presented in Appendix F.3, the total cost for Alternative 5 is approximately $1 11 million. This 

cost would increase significantly for the private ownership land-use scenario due to the fact that the 

volume of contaminated material that would be deposited in the on-site disposal cell would increase 
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summarv 
Alternative 5 would meet RAOs and has the potential to provide long-term protection. The 

alternative is technically and administratively feasible. However, since it is anticipated that some 

contaminated material would not meet the WAC for the on-site disposal cell, the alternative is not 

retained for detailed analysis, in favor of Alternatives 6 and 7. 

4.3.6 Alternative 6: Excavation and On-Site DisDosd with Off-site DisDosd of Fraction 
Exceeding WAC 

4.3.6.1 DescriDtion 

Alternative 6 includes all of the measures described under Alternative 5 and adds off-site disposal (see 

Section 4.2.5.5) of a small fraction of the excavated material that exceeds the WAC of the on-site 

disposal facility (see Appendix E.2). It is expected that up to 2,400 cu m (3,100 cu yd) of material 

would not meet the WAC for on-site disposal and would require disposal at the designated off-site 

facility. 

4.3.6.2 ScreeninP Evaluation 

Effectiveness 

Reduction of Contaminant Toxicity. Mobilitv. or Volume through Treatment - As in Alternative 5 ,  

Alternative 6 would minimize the migration potential of the contaminated material through 

containment in an engineered cell, the net volume of contaminated material would be essentially 

unchanged, and the toxicity and inherent mobility would not be affected. 

Long-Term Protection of Human Health and the Environment - The long-term effectiveness of 

Alternative 6 would be essentially the same as that for Alternative 5, except uncertainty regarding the 

ability to meet WAC for the on-site disposal cell would be eliminated. 

Short-Term Protection of Human Health and the Environment - The short-term effectiveness of 

Alternative 6 would be essentially the same as that for Alternative 5, except for the increased potential 

for exposure to workers and the public from the off-site transportation of the fraction not meeting 

WAC for the on-site disposal cell. 
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ImDl ementabil ity 

Technical Feasibility - The technical feasibility of Alternative 6 would be essentially the same as for 

Alternative 5 .  ____ 

- The administrative feasibility of Alternative 6 would be essentially the 

same as for Alternative 5. However, EPA and DOT approvals and coordination would be required 

for the increased amount of contaminated material to be shipped off site. 

AvaiIabilitv of Services and Materials - The availability of services and materials would be essentially 

the same as for Alternative 5. 

costs 
The total cost is estimated to be approximately $112 million, including approximately $1.3 for off-site 

transportation and disposal of material that would not meet WAC for the on-site disposal cell (see 

Appendix F.3). . 

Alternative 6 eliminates any concern over meeting WAC for the on-site disposal cell and is as 
effective, implementable, and cost effective as Alternative 5. Therefore, the alternative is retained for 
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4.3.7 Alternative 7: Excavation and On-Site DisDosd with Treatment of Fraction Exceeding P 

WAC 23 
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4.3.7.1 DescriDtion 25 

Alternative 7 includes all of the measures described under Alternative 5 and adds treatment (see m 

Section 4.2.5.4) of up to 2,400 cu m (3,100 cu yd) of the excavated material with COC n 

concentrations that exceed the WAC of the on-site disposal facility. 28 
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4.3.7.2 Screening Evaluation 

Effectiveness 

Reduction of Contaminant Toxicitv. Mobilitv. or Volume through Treatment - As in Alternatives 5 

and 6, the net volume of contaminated material would be essentially unchanged under Alternative 7, 

since the volume of material requiring treatment is expected to be insignificant. The mobility of a 

portion of the contaminated material would be reduced through treatment, and the disposal cell would 

effectively minimize the migration of contaminants. The toxicity would not be changed. 

Long-Term Protection of Human Health and the Environment - The long-term effectiveness of 

Alternative 7 would be essentially the same as for Alternatives 5 and 6, except uncertainty regarding 

the ability to meet WAC for the on-site disposal cell would be eliminated. 

Short-Term Protection of Human Health and the Environment - The short-term effectiveness of 

Alternative 7 would be essentially the same as for Alternatives 5 and 6, except for the increased 

potential for exposure to workers from the additional handling and treatment of the fraction not 

meeting WAC for the on-site disposal cell. 

Imp1 ementab il ity 

Technical Feasibility - The technical feasibility of Alternative 7 would be essentially the same as that 

for Alternatives 5 and 6. However, the treatability of the fraction exceeding WAC for the on-site 

disposal cell would need to be verified. 

Administrative Feasibility - The administrative feasibility of Alternative 7 would be essentially the 

same as for Alternatives 5 and 6. 

Availabilitv of Services and Materials - The availability of services and materials for Alternative 7 

would be essentially the same as for Alternatives 5 and 6. 

- costs 

The total cost for Alternative 7 would be approximately $1 13 million, including approximately 

$2 million for the treatment of contaminated material exceeding WAC for the on-site disposal cell (see 

Appendix F.3). 
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Alternative 7 eliminates any concern over meeting WAC for the on-site disposal cell and is as 

effective, implementable, and cost effective as Alternatives 5 and 6. However, it provides no 

advantage over Alternative 6 and is therefore not retained for detailed analysis, in favor of 

Alternative 6. 

4.3.8 

4.3.8.1 DescriDtion 

Alternative 8 includes the same remedial measures as Alternative 5 ,  but adds treatment (see Section 

4.2.5.4) of the excavated material to reduce leachability of COCs. The excavation operation for the 

subunits and construction of the disposal cell would be coordinated with the removal operations 

associated with other operable units. 

All excavated material would be visually segregated into flyash, lime sludge, soil, trash, and debris. 

Flyash would be staged, stabilized (see Section 4.2.5.4), and deposited in an on-site disposal facility 

(see Section 4.2.5.5). The remaining material would be processed for size reduction and moisture 

control, as required, treated (see Section 4.2.5.4), and deposited in the on-site disposal facility. 

4.3.8.2 Screening Evaluation 

Effectiveness 

Reduction of Contaminant Toxicitv. Mobilitv. or Volume through Treatment - Alternative 8 would 

reduce the mobility of contaminated material through treatment, and migration of contaminants would 

be minimized by containment in an engineered cell. Also, crushinghhredding and drying would be 

. utilized, as necessary, to make specified material more manageable and result in a decrease in 

contaminant volume. The assumed treatment, stabilizatiodsolidification, would result in a significant 

increase in the total volume for disposal. There would be no change in the toxicity. 

Long-Term Protection of Human Health and the Environment - The long-term effectiveness of 

Alternative 8 would be essentially the same as for Alternative 6, except additional contaminated 

material would be treated prior to disposal. 
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Short-Term Protection of Human Health and the Environment - The short-term effectiveness of 

Alternative 8 would be essentially the same as for Alternative 6, except for the increased potential for 

exposure to workers from the handling and C&tment of additional contaminated material. 

hdementability 

Technical Feasibility - The technical feasibility of Alternative 8 would be essentially the same as for, 

Alternative 6. 

Administrative Feasibility - The administrative feasibility of Alternative 8 would be essentially the 

same as for Alternative 6. 

Availabilitv of Services and Materials - The availability of services and materials for Alternative 8 

would be essentially the same as for Alternative 6. 

- costs 

The total cost of Alternative 8 would be approximately $245 million (see Appendix F.3). 

Summary 

Alternative 8 would be effective and implementable. However, because Alternative 6 is protective of 

human health and the environment, the additional cost of Alternative 8 is not justified. Therefore, 

Alternative 8 is not retained for detailed analysis. 

4.3.9 s s q  

The alternatives developed from the process options remaining after the initial screening (Section 3.0) 

have been screened against three general criteria: effectiveness, implementability, and cost. The 

intent of this evaluation and screening was to select alternatives that would meet RAOs and achieve 

long-term protection of human health and the environment. A summary of the screening analysis is 

provided in Table 4-2. Based on this screening, the following alternatives have been selected for 

detailed analysis (Section 5.0): 

0 Alternative 1 - No Action 
Alternative 2 - Consolidation and Capping ‘ 

0 Alternative 3 - Excavation and Off-Site Disposal 
Alternative 6 - Excavation and On-Site Disposal with Off-Site Disposal of Fraction 

Exceeding WAC oooo27 
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5.0 DETAILED ANALYSIS OF ALTERNATIVES i 

2 

5.1 INTRODUCTION 3 

This section presents detailed descriptions and analyses of the four remedial alternatives selected for 

further evaluation (see Section 4.0). The information will support the evaluation and comparison of 

Table 5-1 presents the remedial alternatives that are addressed in the detailed analysis for Operable 

4 

5 

the alternatives and selection of a preferred alternative for presentation in the Proposed Plan. 6 

7 

Unit 2. 8 

9 

5.1.1 Pumose of the Detailed Analysis IO 

The purpose of the detailed analysis is to present relevant information that provides the basis for 

selecting a preferred alternative and preparing a Record of Decision (ROD). The analysis of each 

The detailed analysis evaluates each alternative against nine criteria that 

11 

12 

alternative includes a discussion of the technical and administrative feasibility of the alternative, as 13 

well as a cost evaluation. 14 , 

were developed by EPA to address Comprehensive Environmental Response, Compensation, and 

Liability Act, as amended (CERCLA), requirements. Building on the development and screening of 

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

pertinent remedial investigation (RI) data, which were 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 6.0. The Proposed Plan documents selection of a preferred 

alternative and will be provided to the State and public for comment. 

0 

5.1.2 

Statutory requirements for remedial actions are specified under CERCLA Section 121. These 

requirements include protection of human health and the environment, compliance with applicable or 

relevant and appropriate requirements (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, in the National Oil 

and Hazardous Substance Pollution Contingency Plan [National Contingency Plan (NCP)] [40 CFR 

300.430(e)(9)(iii)], identified nine evaluation criteria that must be evaluated for each alternative 

retained through the screening stage (Figure 5-1). Summaries of the factors that comprise the nine 

criteria and an overview of the approach taken in this Feasibility Study (FS) to address the criteria are 

provided below. The first two criteria, overall protection of human health and the environment and 

Overview of the Detailed Analysis 
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Alternative 

1 

TABLE 5-1 

OPERABLE UNIT 2 SUBUNIT ALTERNATIVES 
SELECTED FOR DETAILED ANALYSIS 

Description 

No Action 

II 2 I Consolidation and Capping 

II 3 I .Excavation and Off-Site Disposal 

Excavation and On-Site Disposal with Off-Site Disposal of Fraction 11- I Exceeding WAC 

FER\CRU2FSUffi\SECTlON5\TAB5-1 \Augustl9, 1994 4:32pm 5-3 
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compliance with ARARs, are the threshold criteria which a remedial alternative must meet in order to 

be selected. Additional detail regarding the threshold criteria is provided for the discussions. Where 

appropriate, reference is made to related discussions elsewhere in this report. The nine evaluation 

criteria are listed below and described in the sections that follow. 

. *  

5.1.2.1 

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 
Community acceptance 

Overall Protection of Human Health and the Environment 

This evaluation criterion assesses whether the alternative achieves and maintains adequate protection 

of human health and the environment in accordance with the remedial action objectives (RAOs) 

established in Section 2.0. Because the scope of this criterion is broad, it also reflects the discussions 

of the four criteria which follow. Evaluation of this criterion should describe how site risks, posed 

through each pathway that is being addressed by the FS, are eliminated, reduced, or mitigated 

through treatment, engineering, or institutional actions. 

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 incremental 

lifetime cancer risk (ILCR) to an individual between 1 x lo4 (1 in 10,000) and 1 x 

1,000,000). 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 an ILCR of less than or equal to 1 x 

(1 in 

and 

a HI of 0.2. This would help to ensure that the remediation goal for the entire FEMP site would not 

exceed 1 x 10" due to the additive nature of risks 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. 

To evaluate the alternatives for the attainment of protection of human health, residual risks were 

evaluated employing the methodologies identified in the Risk Assessment Work Plan (DOE 1992b). 

The evaluation of residual risks is included as Appendix C to this FS. To assess protectiveness, two 

2 . .  -* 1 
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viable future land-use scenarios with representative receptors were evaluated to provide a boundary of I 

risk information to decision makers. 2 

3 

The future land-use scenarios examined were private ownership and federal ownership with access 

controls. The assumptions for these scenarios are summarized in the following section. Consistent 5 

ownership with access controls. Differences associated with the private ownership land-use scenario 

are noted at the end of the analysis of each alternative. 

4 

with Section 4.0, the detailed analyses in this section assume that the site remains under federal 6 

7 

8 

9 

Future Land Use with Private OwnershiD 

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

Under this scenario, Operable Unit 2 is assumed to revert to the primary land use of the land 

IO 

I I  

12 

surrounding the FEMP site, a family farm. 

property resident farmer receptors were evaluated. 

assumptions that the on-property resident farmer would live and actively farm the Operable Unit 2 

subunits and would withdraw water from the Great Miami Aquifer beneath the FEMP for drinking, 

crop irrigation, and consumption by livestock. 

the Operable Unit 2 subunits would require excavation and removal to minimize long-term exposure 18 

to these receptors. 19 

20 

For this scenario, risks to both on-property and off- 13 

Risks to these receptors are based on the 14 

15 

16 

Based on these assumptions, contaminated material at 17 

Exposure pathways that exist for the on-property resident farmer include inhalation [fugitive dust, 

volatile organic compounds (VOCs) (including those associated with groundwater .use in the home), 

21 

22 

and radon gases], ingestion (farm products, soil and groundwater, perched water), external radiation, 

and dermal contact (soil and groundwater). 

23 

24 

25 

Future Land Use with Federal Ownership and Access Controls 

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

26 

27 

incorporates institutional actions. Under this scenario, the FEMP site is assumed to remain under 28 

29 federal ownership to preclude further development of the site. 

preclude activities on the property, including homesteading, farming, and recreational use. 

Continued federal ownership would 

Active 30 

access controls are assumed to be continued following the attainment of RAOs. 31 

32 
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Five-year CERCLA statutory reviews are assumed to continue at the FEMP until the RAOs are 

achieved. 
.C 

To provide an upper-bound estimate of the risk reasonably expected under this land use, a 

hypothetical expanded trespasser is examined in addition to the off-property resident farmer. The 

expanded trespasser is assumed to be an adult or child who routinely trespasses on the site, wanders 

freely over the site, and is exposed to the contaminants of concern (COCs). Pathways that exist for 

the off-property resident farmer include inhalation (fugitive dust) ingestion (farm products and 

groundwater), and dermal contact (groundwater). Pathways that exist for the expanded trespasser 

include inhalation (fugitive dust, VOCs, and gases), ingestion (soil, surface water and sediment), 

dermal contact (soil, surface water; and sediment), and external radiation (soil and sediment). 

5.1.2.2 Comdiance with ARARs 

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

environmental regulatory requirements, and other to be considered (TBC) criteria. If an alternative 

cannot meet an ARAR, a determination may be made that a waiver under CERCLA is appropriate. 

Justification for the waiver would be provided in that case. The principal Operable Unit 2 ARARs 

are discussed in Section 2.3, and a complete detailed listing is contained in Appendix B. 

5.1.2.3 Long-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 

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 that pose potential risks in the future. This discussion is further supported by a 

qualitative description of the potential short- and long-term environmental impacts of the alternative . .  . .  
- 1  
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0 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 actions that 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 actions are considered where they potentially improve the 

effectiveness of engineered measures. 

5.1.2.4 

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 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. 

Reduction of Toxicity. Mobilitv, or Volume through Treatment 

There are three ex situ treatment technologies for contaminated soil that are components of several 

alternatives selected for this detailed analysis: stabilizatiodsolidification, vitrification, and soil 

washing. When treatment is indicated in the following sections, any of these three technologies is 

considered potentially feasible. However, the technology selected will depend on the outcome of 

current treatability studies and the availability of different treatment processes on site. For 

comparison purposes in this FS, stabilizatiodsolidification is assumed. 

5.1.2.5 Short-Term Effectiveness 

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

until the RAOs 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 each alternative's operations. Potential short-term ri ks to the public 
* bo0037 

include inhalation of airborne particulates released during waste removal and treatment operations; 0 
0 a .  . 
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a radiological exposure and physical injury during waste transport off site. Potential short-term risks to 

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

and physical injury or death during construction and transportation activities. Short-term risks to non- 

remediation workers may include exposures to airborne radioactive and chemical contaminants during 

soil-removal operations. The analysis of alternatives also includes an assessment of mitigative 

risks to the public and workers. 

The short term risk assessment evaluated three receptors; the remediation worker, the non-remediation 

worker, and the private citizen living near the site. The primary pathways considered are; inhalation 

of particulates, dermal contact, and direct radiation. The short term risk assessment is summarized in 

this section by indicating the highest subunit risk to the remediation worker, non-remediation worker, 

2 

3 

4 

5 

measures, such as engineering and institutional controls, which are expected to minimize potential 6 

1 

8 

9 

IO 

I 1  

12 

and private citizen from the Operable Unit 2 subunits for each alternative. Risks to injuries and 

fatalities, and risks to transportation are also discussed. 

13 

14 

15 

5.1.2.6 Implementability 

This criterion examines the technical and administrative factors affecting implementation of an 

alternative and considers the availability of services and materials required during implementation. 

operations, the prospects for implementing any needed future actions, and the adequacy of monitoring 

systems to detect failures. Administrative factors examined include permitting and requirements for 

coordination among the lead agency and regulatory agencies. 

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

18 

Technical factors to be assessed include the ease and reliability of initiating construction and 19 

20 

21 

Services and materials considerations 22 

23 

prospective technology applicability or development requirements. 24 

25 

Where proven technologies are proposed for use in 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. 

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. 

26 

27 

For innovative technologies, data from bench-scale 28 

29 

30 

31 

. .  
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The evaluation of administrative feasibility includes a discussion of actions required to coordinate with 

regulatory agencies to establish the framework for complying with any key substantive technical 

requirements that 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. 

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 

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

implement the process. 

5.1.2.7 Cost 
This criterion presents a detailed cost estimate for each alternative. The level of detail provided in 

the estimates is consistent with a conceptual design phase, with costs provided within a range of 

minus 30 percent to plus 50 percent. The items of cost include the following: 

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) 

Annual O&M costs (includes post-closure w e  and actions involving waste material 
remaining on site, groundwater monitoring, O&M labor, maintenance materials, 
administrative costs, and facility reviews every 5 years) 

Net present worth of capital and O&M costs 

The O&M costs assume a period of 30 years in which regular maintenance is required. Since some 

alternatives result in waste being left on site. a 5-year review is required and is included in the cost 

estimate. A discount rate of 2.8 percent was assumed for calculation of the net present worth. Since 

the construction durations of each alternative fall within a narrow range (see Appendix F.l) and are 

based on assumptions about crew size and excavation rate, it was not appropriate to differentiate 

between the costs on this basis, and all cost estimates utilized the same assumed duration. 

5.1.2.8 State Acceotance 

This criterion measures the extent to which the comments made by the State of Ohio through the Ohio 

Environmental Protection Agency (OEPA) on the alternatives being considered for site remediation 

are satisfactorily addressed. This modifying criterion will be addressed in the responsiveness 
. “ I  ‘ d 
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summary and ROD that will be prepared following the public comment period. In addition, OEPA is 

jointly reviewing and commenting on the FS/PP with €PA during its development. 

5.1.2.9 Communitv ACCeDtanCe 

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

being considered for site remediation 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 5.5 present the detailed analysis of four alternatives for the Operable Unit 2 

subunits. Consistent with the approach of applying the alternatives to all 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 alternatives against the CERCLA criteria. A tabular 

summary of the detailed analysis is provided in Section 5.6. 

The detailed analysis of the four alternatives is based on the future land-use scenario assuming federal 

ownership with access controls using the expanded trespasser and off-property resident farmer 

receptors. For completeness of the detailed analysis for each alternative where the future land-use 

scenario could include private ownership, a subsection is included to discuss the difference between 

federal and private ownership land-use scenarios. 

Section 5.7, Irreversible and Irretrievable Commitment of Resources, is not required by CERCLA, 

but has been included in this FS to supplement the CERCLA documentation with NEPA values 

pursuant to DOE implementing regulations (10 CFR $1021). It is DOE policy to integrate the NEPA 

requirements into the procedural and documentation requirements of the RI/FS process wherever 

practical, as previously discussed in Section 1.1. 

5.2 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 baseline against which other alternatives can be evaluated. 
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i 

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. In addition, this alternative would not provide 

monitoring of soil or groundwater and would not provide for institutional actions, such as access 

2 '  

3 

4 

5 

controls or deed restrictions, to reduce the potential for exposure. 6 

7 

5.2.2 Detailed Analysis 8 

9 

5.2.2.1 Overall Protection of Human Health and the Environment 10 

The no action alternative does not meet the RAOs for the site. With this alternative, there is no I I  

protection of human health and the environment beyond current conditions and; therefore, the risk 12 

associated with this alternative is consistent with the Operable Unit 2 Baseline Risk Assessment. 13 

14 

The residual risk for an expanded trespasser and the on-property resident farmer was greater than 

1 x lo4. 

of the receptors would be exposed to COCs with an unacceptable hazard index. 

15 

The risks are primarily from the COCs of radium-228, thorium-228, and beryllium. None 16 

17 

18 

The no action alternative for private ownership does not reduce any exposure pathways, but the no 19 

action alternative with federal ownership mitigates the time of exposure and eliminates some pathways 

(e.g., the on-property produce and milkheef pathways). Compliance with chemical-specific ARARs 

20 

21 

is not achieved, because exposure concentrations in surface water, groundwater, and soils are above 

ARAR levels. The no action alternative does not reduce the residual risk enough to be protective of 

the public, and the reliability of controls is limited (Le., the expanded trespasser can receive 

unacceptable risk from direct exposure to waste). 

The mobility, volume, and toxicity of waste is not addressed because the materials remain in place. 

The mobility of wastes is reduced if the land use is determined to be federal ownership, because 

farming activities are eliminated. The no action alternative does not produce short-term risk to the 

remedial or nonremedial worker, because no remedial activities would be performed. The no action 

scenario does not mitigate current land-use risks. 
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5.2.2.2' Compliance with ARARs 
CERCLA Sectioi 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. 

5.2.2.2.1 Baseline Comparison of Chemical-Specific ARARs 

Although ARARs are not pertinent to the no action alternative, it is useful to compare the modeling 

results for the no action alternative to the chemical-specific ARARs in order to establish a baseline 

against which the action alternatives can be compared to demonstrate compliance. Table 5-2 

compares the ARARs standards to the modeled results for contamination of surface water, air, and 

groundwater under the no action alternative. This modeling was conducted in support of the RI 

Baseline Risk Assessment. The Ohio Water Quality Standards (OAC 3745-1-07) were exceeded for 

only two COCs, dieldrin and PAHs, at Paddys Run. None were exceeded at the Great Miami River. 

The radon-222 emission rate for each subunit is well below the ARAR standard (from 40 CFR 

5192.02). The total uranium drinking water MCL is exceeded under every subunit except the Lime 

Sludge Ponds. This MCL is exceeded at the FEMP fenceline by the Inactive Flyash Pile/South Field 

area only. Although Operable Unit 2 is in compliance with air standards without any additional 

action, engineering and institutional actions are necessary to protect the surface water and 

groundwater from contamination. 

* 

5.2.2.3 Long-term Effectiveness and Permanence 

5.2.2.3.1 Magnitude of Residual Risks 

To determine the long-term risks at the subunits under the no action alternative, the private ownership 

and federal ownership scenarios were evaluated. For the private ownership land-use scenario, the 

total carcinogenic risk to the on-property resident farmer for all media is 3.4 x lo-' ,  and the total 

non-carcinogenic hazard is 23. The carcinogenic risk exceeds the maximum ILCR of 1 x lo4, and 

the non-carcinogenic hazard exceeds the HI of 1 .O; therefore, the no action alternative is not 

acceptable for the private ownership land-use scenario. 
r 

~ * 8 .  . .  - I  2 .  00QOd2 
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COC 

TABLE 5-2 

BASELINE COMPARISON OF OPERABLE UNIT 2 CHEMICALSPECIFIC ARARs 
NO ACTION ALTERNATIVE 

Emission Rate @Ci/m2s) 
ARAR 

Standard Solid Waste Lime Sludge Inactive Flyash Active Flyash 
@Ci/m s) Landfill Ponds Pile South Field Pile 

AIR 

Radon-222 I 20 I 0.53 I 0.09 I 0.68 I 6.8 I 1.52 11 
GROUNDWATER 

Note: The shading indicates where the ARAR standard is being exceeded. 

aThe Lime Sludge Ponds are not included in this part of the table because the berms around the ponds 
keep any surface water from running off. 

bThese are the surface soil COCs for which OEPA has promulgated a water quality standard and that 
Operable Unit 2 does not meet under the no action alternative. 

'This limit is the lowest standard from warmwater habitat, human health, or agricultural water quality 
criteria from the Ohio Water Quality Standards. 

dThis is the sum of anthracene, benzo(a)anthracene, benzo(k)fluoranthene, 3,6benzofluoranthene 
(benzo(b)fluoranthene), benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluorene, indeno( 1,2,3- 
c,d)pyrene, napthalene, phenanthrene, and pyrene. 

000043 ' ;  % .  . 
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For the federal ownership land-use scenario, the total carcinogenic'risk to the expanded trespasser is 

1.4 x 10" and the total non-carcinogenic hazard is 1 . 1  for the off-property resident farmer. The total 

carcinogenic risks are also above the-maximum 1 x lo4 ILCR and 1.0 HI; therefore, the no action 

alternative is not acceptable for the federal ownership land-use scenario. 

5.2.2.3.2 Long-Term Environmental ImDacts 

This alternative would not be protective of human health and the environment in the long term 

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 

contaminants into the environment. This would increase human exposure and potentially impact soil, 

surface water (specifically Paddys Run), groundwater, and biotic resources. 

5.2.2.4 

This alternative would not employ any treatment technologies; therefore, there would be no reduction 

of toxicity, mobility, or volume. 

Reduction of Toxicity. Mobility, or Volume 

5.2.2.5 Short-Term Effectiveness 

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. 

5.2.2.6 IrnDlementability 

No implementation is required for this alternative. 

5.2.2.7 Costs 

There would be no capital or O&M costs associated 

5.3 Alternative 2: Consolidation and CaDuing 

5.3 .1  DescriDtion 

with the no action alternative. 

Under this alternative, soil, flyash, lime sludge, and debris within the Operable Unit 2 subunits with 

contaminant concentrations above the PRLs (refer to Table 5-3) would be consolidated and capped. 

All the contaminated material above the PRLs at the Active and Inactive Flyash Piles would be 
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TABLE 5-3 

a 

SUMMARY OF OPERABLE UNIT 2 RISK-BASED SOIL 
PRELIMINARY REMEDIATION LEVELS (PRLS) 

IN THE SOUTH FIELD AREA 
WITH CONSOLIDATION AND C-APPING 

FOR THE EXPANDED TRESPASSER AND OFF-PROPERTY FARMER 

See footnotes at end of table. 
. ,< . '. 
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-1 

COC Backgrounda 

-. 

Expanded Trespasser 
(pCi/g or mg/kg) 

106 ILCR HI 0.2 ARAR I I 

TABLE 5-3 
(Continued) 

Indeno( 1,2,3-cd)pyrenec 0.0 12000 - 
Phenanthrene 0.0 - - 
Technetium-99 0.0 71 - 
Thorium-230c 1.97 402 - 
Uranium-234' 1.04 8.68 - 
Uranium 239236' 0.15 7.79 - 
Uranium-238' 1.12 6.12 - 
Uranium-Total' 3.4 - 118 

0.496 

0.19 
- 

6.97 
- 
- 
- 

19 

*Background value from revised RI, Table 4-1A, surface concentrations. 

bILCR = Incremental Lifetime Cancer Risk, value shown is ILCR plus background 

'PRL due to off-property farmer receptor 

Uranium-238' 1.12 > loo00 - 
, 

000046 

- 
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removed from the subunits and placed in the northeast portion of the South Field. In the South Field, 

contaminated material would be removed from the southern portion of the subunit where the 

contaminated material directly overlies the Great Miami Aquifer. This contaminated material would 

be placed in the northeast portion of the subunit where the till is at least 4.9 m (16 ft) thick, along 

with the contaminated material from the Inactive Flyash Pile and Active Flyash Pile. 

Before any contaminated material is placed in the northeast area of the South Field and consolidated, 

the area would be graded and a drainage layer would be placed on top of the graded surface area. 

The contaminated material would then be transported to the area and placed on top of the drainage 

layer and compacted. The compacted contaminated material and the remainder of the South Field 

would then be capped, and a subsurface drainage system would be constructed downgradient along the 

southwest and southeast sides of the capped material to collect perched groundwater that may be 

migrating laterally. Collected water from the drainage layer under the capped material and the 

subsurface drainage system down gradient from the capped material would be treated at the AWWT. 

Contaminated material at the Solid Waste Landfill and Lime Sludge Ponds would be capped within 

the boundaries of those subunits. However, a portion of the K-65 trench adjacent to the Lime Sludge 

Ponds would be excavated, crushed, and placed in the Lime Sludge Ponds before it is capped. A new 

slurry line and trench would be constructed south of the consolidation area. Contaminated material 

along the south edge of the Solid Waste Landfill would be excavated to allow placement of a proper 

foundation for the capping system adjacent to the railroad track. The excavated material would be 

spread over the Solid Waste Landfill during consolidatiodcompaction before the cap is placed. 

This alternative includes site preparation; removal, transportation, and capping of the contaminated 

material above the PRLs; site restoration; and access controls. It is anticipated that these activities 

would take 51 months to complete. The block flow diagram for this alternative is shown in 

Figure 5-2. 

5.3.1.1 Site Preparation 

Site preparation involves preparing site-specific operations plans, construction surveying, establishing 

exclusion zones, installing erosion and sediment control measures and runoff conhol facilities, 

clearing and grubbing, installation of site utilities, construction of support facilities, and relocation of a 
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utilities and ditches. The following paragraphs describe each of these activities. Refer to Figures 5-3 1 

and 5-4 for site plans. 2 

3 

5.3.1.1.1 PreDaration of Plans 4 

Site preparation would begin with development of an appropriate health and safety plan, storm water 

identify health and safety concerns regarding the remediation activities and define the safeguards [Le., 

5 

management plan, and an erosion and sediment control plan. The health and safety plan would 6 

7 

engineering controls, monitoring, personnel protective equipment (PPE), etc.] to be taken to alleviate 8 

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 

9 

IO 

construction. I 1  

I2 

5.3.1.1.2 Construction Surveying 13 

Site preparation would continue with construction surveying. 14 The initial surveying would provide the 

baseline vertical and horizontal controls for the construction activities. From this, the areas for 15 

required facilities would be marked for proper location. 

would provide specific control for excavation, backfill, and final grading. 

During construction activities, surveying 16 

Following construction, 17 

final as-built elevations of the area would be prepared. 18 

19 

5.3.1.1.3 Exclusion Zones 20 

Exclusion zones would be established around the subunits to control access in order to minimize the 21 

exposure to and transport of contaminants. The ingresslegress control points would be located 22 

adjacent to the decontamination facilities for both personnel and vehicles. 

5.3.1.1.4 

Before beginning earthwork and removal of contaminated material, 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 sedimentation tanks. One 

sedimentation tank would be located at the South Field to collect runoff fEom the Inactive and Active 

Flyash Piles and South Field. Another sedimentation tank would be loyted near the Lime Sludge 

Ponds and Solid Waste Landfill for collection of runoff from those subunits. 

Erosion and Sediment Control Measures and Runoff Control Facilities 
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0 The construction water from the sedimentation tanks would be conveyed to the advance wastewater 

treatment (AWWT) facility by double-walled high density polyethylene (HDPE) pipe. 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 surface areas 

outside the contaminated zone would be diverted to perimeter ditches. Wind erosion and dust 

generation at the construction areas would be controlled by utilizing water sprays and dust 

suppressants, covering stockpiles, and using temporary vegetative covers. 

-. 

5.3.1.1.5 Clearing and Grubbing 

Clearing and grubbing of vegetated areas in and around the subunits will facilitate construction 

activities that follow. The trees and shrubs in these areas would be collected and screened for 

radiological contamination. Contaminated material would be disposed in the consolidation areas. The 

remainder would be 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 subunits and spread over the 

area as compost during the site restoration activities. 

0 5.3.1.1.6 Site Utilities 

Site utilities would include access roads, security fencing, power supply, and water supply. 

Construction fencing and physical markers would be installed to identify the battery limits of the 

subunits and to limit personnel and equipment access. Existing roadways would be upgraded as 

necessary to accommodate construction equipment. 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 facilities, staging areas, and site lighting. Potable water, shower, and toilet facilities 

would also be supplied, as required. 

5.3.1.1.7 Construction S U D D O ~ ~  Facilities 

Two general construction areas would be established for construction support facilities. One would 

be constructed at the South Field area and the other near the Solid Waste Landfill and Lime Sludge 

Ponds. The construction support facilities would include 

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 

office area, a staging area, a 

parking, and temporary fencing. 0 
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A staging area would be located at the South Field area and another near the Solid Waste Landfill and 

Lime Sludge Ponds. Crushing of debris and material preparation would be performed at the staging 

areas (for staging area details, refer to Appendix E.6). Runoff from the staging area would be 

collected in a concrete sump, pumped to the local sedimentation tank, and later pumped to the 

AWWT facility. 

The decontamination facilities for personnel and equipment would be constructed at the egress points 

next to the staging areas. The decontamination facilities would include a trailer to 

store/remove/dispose of PPE and decontamination areas for construction equipment and personnel. 

(For typical details of decontamination areas, refer to Appendix E.6) Wastewater and runoff from the 

decontamination areas would be collected in a sump, pumped to the local sedimentation tank, and 

later pumped to the AWWT facility. 

5.3.1.1.8 

During site preparation activities at the South Field, a potable water line and the South Plume force 

main along the east side of the South Field would be relocated to prevent possible damage or 

breakage during construction activities. Site preparation activities at the Lime Sludge Ponds would 

include the relocation of the K-65 trench that would be impacted during capping activities. A 

drainage ditch that runs in the northern part of the Solid Waste Landfill would be relocated to the 

north of the subunit's battery limits. Also, a drainage ditch east of the Active Flyash Pile would be 

relocated during site preparation activities. 

Relocation of Utilities and Ditches 

5.3.1.2 Removal of Contaminated Material 

5.3.1.2.1 General Removal 

Contaminated material at the subunits would be removed and consolidated 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 

Occupational Safety and Health Administration (OSHA) guidelines. Shoring would be implemented 

as necessary during excavation, and pumps and tanks needed to remove and store any construction 

water encountered would be used. Monitoring wells in the excavation area would be plugged and 

abandoned as necessary. 
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0 At the Solid Waste Landfill, material along the south side of the landfill would be removed to allow 

placement of a proper foundation for the capping system adjacent to the railroad track. Also, material 

close to the interbedded sand in the southeast comer of the Solid Waste Landfill would be excavated. 

This excavated material would be replaced by clean clay to provide a further safety factor in the 

retardation of contaminants migrating into interbedded sand. All'consolidation would be toward the 

northeast corner of the landfill to simplify the design geometry and construction of the cap. 

At the Lime Sludge Ponds, the free-standing water in the north pond would be removed by forming 

trenches to a sump and pumping to the sedimentation tank. The water would then be pumped to the 

AWWT for treatment. After dewatering, the top 0.9 m (3 ft) of lime sludge in both ponds would be 

stabilized in place to support the cap. The K-65 Slurry Line Trench and associated pipelines would 

then be excavated, staged, shreddedkrushed, and placed in the subunit. 

The contaminated material at the South Field, Inactive Flyash Pile, and Active Flyash Pile would be 

excavated and consolidated at the northeast area of the South Field. The entire volume of 

contaminated material at the Inactive and Active Flyash Piles would be excavated and trucked to this 

area. However, only the contaminated material south of the subsurface drainage system with a 

concentration level above the PRLs would be removed from the South Field. The subsurface 

drainage system would be placed along the southern portion of the South Field where the glacial till 

thickness is less than 5.5 m (18 feet). The soil below the PRLs would not be removed from the 

southern part of the South Field. Trucks would transport the contaminated material to the northeast 

area of the South Field, where it would be placed for consolidation. 

After the contaminated soil and debris has been removed from the South Field, Inactive Flyash Pile, 

and Active Flyash Pile verification sampling would be performed to ensure that removal is complete. 

If results of verification sampling indicate that contaminated material above the PRLs still exists, 

additional excavation and verification sampling would be performed until the remaining material 

shows results less than the PRLs. 

Construction water may be encountered during excavation activities at the subunits and would be 

pumped from the excavations to a sedimentation tank for removal of suspended solids before being 

sent to the AWWT facility via newly constructed pipeline. 
I .  
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, 
5.3.1.2.2 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 the TCLP for lead. Soils that are not a hazardous waste 

would be processed with the other contaminated material in the South Field, and soils that leach lead 

above 5 mg/L would be treated and placed in DOT-approved containers and transported to the 

representative off-site mixed waste disposal facility. In the event that future RODS for the site include 

development of an on-site mixed waste treatment and disposal facility, the feasibility of treatment and 

disposal of the Firing Range soil at the facility will be evaluated. 

5.3.1.3 Treatment of Contaminated Material 

To facilitate handling and consolidation, the size of any large debris excavated from the South Field 

and Inactive Flyash Pile and the K-65 trench material and associated piping at the Lime Sludge 

-Ponds, would have to be reduced (by shredding/crushing). It is estimated that approximately 

12,100 cu m (15,800 cu yd) would require size reduction, which would be performed using a heavy- 

duty crusher. 

To ensure that the Lime Sludge Ponds can support a cap, the top 0.9 m (3 ft) of lime sludge in both 

ponds would be stabilized in place with flyash and/or cement to support the cap. A backhoe with a 

mixer attached to the end of the arm would be used to mix the lime sludge while adding flyash and 

cement. The resulting mixture would have properties similar to lean concrete. 

To treat the lead-contaminated soil from the Firing Range, a standard pug mill type mixer would be 

used to mix the contaminated soil with cement, water, and any required additives. The additives 

required would be based on treatability studies conducted during remedial design. Once the material 

is thoroughly mixed and cured, samples for unconfined compressive strength and TCLP testing would 

be collected. Treated soils found to be above the toxic characteristic for lead would be recycled back 

to the mixer for further mixing until acceptable tests are achieved. During mixing, monitoring of 

particulates generated by mixing would be performed and controlled as necessary. The mixed 

material would be conveyed directly into International Bulk Containers (IBCs) . 
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5.3.1.4 Transportation of Contaminated Material 1 

The contaminated soil, flyash, and debris from the South Field, Inactive Flyash Pile, and Active 

Flyash Pile would be transported by-dump trucks from the excavation site to the northeast area of the 

South Field. No truck transportation of contaminated material at the Solid Waste Landfill and Lime 

Sludge Ponds would be required. The treated soil containing lead from the Firing Range would be 

staged, placed in IBCs, and transported by truck to the representative off-site mixed waste disposal 

facility. 

5.3.1.5 ComDosite Camina System 

Alternative 2 requires the construction of a composite cap over the consolidated contaminated material 

at the Solid Waste Landfill, Lime Sludge Ponds, and northeast area of the South Field. However, 

before any contaminated material is placed in the northeast area of the South Field and consolidated, 

the area would be graded and a drainage layer would be placed on top of the graded surface area. 

The contaminated material would then be transported to the area and placed on top of the drainage 

2 '  
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I I  

12 

13 

14 

layer and compacted. I5 

16 

The composite cap at each consolidation area would be constructed in accordance with applicable 17 

regulations and DOE guidance. The caps would be graded to blend with the existing grade or blend 

with the surrounding topography. Each cap would be constructed on top of the consolidated material 

and consist of the following components from bottom to top: a contouring layer, an infiltrationhadon 

barrier, a drainage layer, a biotic barrier, a filter layer, a vegetative support soil layer, and a topsoil 

surface would be graded with a minimum slope of 4 percent, seeded, and mulched in accordance with 

18 

19 

20 

21 

layer. (For details refer to Appendix E.) Following placement of the capping materials, the cap 22 

23 

the approved erosion and sediment control plan. 24 

25 

5.3.1.6 Site Restoration 26 

Following the construction of the caps, the areas of the site disturbed during construction would be 

regraded and revegetated in accordance with the approved erosion and sediment control plan to 

minimize the effects of surface water erosion and runoff. 

hauled to FEMP from an off-site source. 

27 

28 

Clean fill for the final grading would be 29 

An on-site borrow source will be evaluated during remedial 30 

design. A prospective area for the on-site borrow location is presented in Appendix E.7. All 31 

construction support facilities no longer required for system maintenance would be 32 

33 0 *demobilized/decontaminated, as necessary, and taken off site. (For site restoration plan, refer to . 
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Figure 5-5 through 5-10.) The capped areas and finish graded areas would be designed for surface 

water 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. 

5.3.1.7 Perched Groundwater/Construction Water Collection 

A system to collect perched groundwater would be constructed at the South Field. The groundwater 1 

collection system would consist of a subsurface drainage system (see Appendix E.4). The drainage 

system would consist of a trench with a typical width of 1 m (3 ft) dug to a required depth to 

intercept the perched water zone. A perforated polyvinyl chloride (PVC) pipe wrapped in nonwoven 

geotextile would be placed at the bottom of the trench. Fine aggregate would be placed around the 

pipe up to the top of the sand and gravel zone (perched water zone). The trench would be backfilled 

with common soil up to 3 feet below grade, followed by a layer of compacted clay to prevent surface 

water infiltration. The trench would be located along the southwestern and southeastern edges of the 

capped contaminated material. 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 removal of suspended solids. The water would 

then be pumped through a double-walled pipe to the AWWT facility for treatment. 

In addition to the subsurface drainage system, a drainage layer would be placed under the 

consolidated material in the South Field to collect leachate from the capped material. Leachate from 

the drainage would collect in sumps and be pumped to the AWWT for treatment. No drainage layer 

or groundwater collection system would be constructed at the Solid Waste Landfill and Lime Sludge 

Ponds. 

Water collection and treatment at all the subunits is expected during the construction period, for 

example, 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. 

000057 
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5.3.1.8 Institutional Actions 

5.3.1.8.1 Groundwater Monitoring -/ 

Groundwater monitoring wells would be placed around the three capped areas to monitor the 

effectiveness of the caps in preventing migration of the COCs. (Refer to Figures 5-5 through 5-7.) 

The monitoring wells would include both Type 1-and Type 2 monitoring wells. The wells would be 

sampled semiannually to evaluate the effectiveness of the caps and the continued long-term protection 

to human health and the environment. 

5.3.1.8.2 Access Restrictions 

After construction activities have been completed at the subunits, access restrictions would be 

implemented to deter trespassing and unauthorized access. A fence would be installed around the 

perimeter or boundary of each subunit and capped area with posted "No Trespassing" signs. 

5.3.2 Detailed Analysis 

0 5.3.2.1 

Alternative 2 would be protective of both human health and the environment and would meet the 

RAOs. With this alternative, the material with contaminant concentrations above the PRLs for the 

off-property resident farmer and expanded trespasser would be consolidated and capped. Therefore, 

this alternative would consolidate the source of contamination and provide engineering and 

institutional actions to reduce the potential for exposure. The capping system would prevent direct 

exposure to the contaminants and would be designed for a maximum life of 1,000 years. The in situ 

containment of the waste would protect the groundwater by mitigating the potential for contaminant 

migration to the Great Miami Aquifer. 

Overall Protection of Human Health and the Environment 

. 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. Because material with contaminant concentrations above the relevant PRLs would 

be disposed on site, institutional actions such as groundwater monitoring at the capped areas and 

access restrictions would be employed to provide additional assurance that overall protection is 

maintained. 
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5.3.2.2 Comdiance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of waste classifications, principal ARARs and TBCs is presented in Section 2.3. The 

complete list of ARARs and TBCs is presented in Appendix B. 

~ ~ ~ ~ 

Underneath Subunit <0.002 pg/L CO.0001 pg/L 10.7 p g / L  10.7 pg/L 

1.5 pg/L 1.5 pglL 
Total 
Uranium 2O pgIL FEMP Fenceline <0.002 pg/L <0.0001 p g k  

5.3.2.2.1 Chemical-Specific 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 consolidation and containment of all 

contaminated material above the PRLs from Operable Unit 2. 

The engineering and administrative controls described earlier for the containment areas were 

established for the protection of human health and would ensure that the groundwater MCLs and non- 

zero MCLGs would be met at the boundary of the containment facility; Ohio Water Quality Standards 

would be met at both Paddys Run and the Great Miami River; and air emission standards and radon 

protection standards would be met above each subunit. These standards are identified in Table B-1 of 

Appendix B. The caps over the subunits would prevent surface water from coming into contact with 

waste material; therefore, surface water concentrations of contamination are assumed to be zero under 

this alternative. Table 5-4 demonstrates that consolidation and capping in place brings Operable 

Unit 2 into compliance with the groundwater MCL for uranium, which would not be met under the 

no action alternative. 

TABLE 5-4 

COMPLIANCE WITH OPERABLE UNIT 2 CHEMICAL-SPECIFIC ARARs 

ALTERNATIVE 2 

II GROUNDWATER II 
Point of I Solid Waste I Lime Sludge Inactive F1 ash Active 11 11, 'OC I k y E d  I Compliance Landfill Ponds I Pile/South held I Flyash Pile 
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The maximum groundwater concentration is presented in the table (underneath subunit); therefore, the 

point of compliance, which is at the boundary of the containment facility, would also comply with the 

i 

2 ,' 

uranium MCL. 3 

4 

Water encountered during construction at all subunits and water from the remediation of the 

AWWT facility to meet the Ohio Water Quality Standards found in Table B-1 of Appendix B. 

5 

contaminated perched groundwater in the South Field/Inactive Flyash Pile area would be treated at the 6 

7 

5.3.2.2.2 Action-SDecific ARARs/TBCs 

Alternative 2 would meet the principal action-specific ARARdTBCs discussed in Section 2.3 and 

listed in Tables B-2, B-3, and B-4 of Appendix B. Because Operable Unit 2 includes both low-level 

radioactive wastehesidual radioactive material and solid waste, design and construction of the in situ 

cap 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 up to 1,000 years, to the extent reasonably achievable, and in any 

case, for at least 200 years. DOE Order 5820.2A requires compliance with performance objectives 

for a low-level radioactive waste disposal site, including protection of public health b d  safety, 

protection of the public and the environment from releases of radioactivity, and protection of 

groundwater resources. 

Consolidationkontainment would also meet the less stringent OEPA technical requirements for the 

disposal of solid waste. These requirements include specifications for the design and construction of a 

cap system which consists of a recompacted soil layer, a granular drainage layer, a soil vegetative 

layer, and a surface water control system. Material with contaminant levels that are below the PRLs 

(see Section 2.0) would not be considered waste and would be left in place. 

Material from the South Field Firing Range is assumed to be mixed waste and would be treated and 

shipped to an ofi-site disposal facility that is approved to accept mixed waste. This waste must 

comply with the storage, packaging, and transportation requirements of RCRA, including the manifest 

system, while it is being prepared and shipped from the FEMP. Packaging and transportation of 

these wastes would also be required to meet Department of Transportation (DOT) and DOE 

requirements for the transport of hazardous materials. These RCRA, DOT, and DOE regulations are 

considered to be non-ARAR requirements and are listed in Table B-6 of Appendix B. Operable 
' . (  @ 

000066 
FER\CRUZFS\SECSNEW.TAugust 19, 1994 3:46pm 5-35 

8 

9 

10 

I I  

12 

13 

14 

' 5  1 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

q 

*/ ~ 



-- . 
. .  . .  . .  

-. 
FEiMP-OUO2-5 DRAFT 
August 24, 1994 

Unit 2 must comply with both the administrative and substantive standards of non-ARAR 

requirements. Firing Range material that is not hazardous but contains COCs above the PRLs would 

be considered low-level radioactive wastehesidual radioactive material and would be managed with 

the rest of the South Field material for consolidation and containment. 

5.3.2.2.3 Location-Specific ARARs/TBCs 

Alternative 2 would meet the principal location-specific ARARs/TBCs discussed in Section 2.3 and 

listed 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. 

There is a 0.1 ha (0.2 acre) 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) through a site-wide wetlands management plan . 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 Army Corp of Engineers, 

EPA, and OEPA. The Inactive Flyash Pile and a portion of the South Field are located in the 100- 

year floodplain of Paddys Run. Under this alternative, no adverse impact to the floodplain is 

expected. 

5.3.2.3 Long-Term Effectiveness and Permanence 

5.3.2.3.1 Magnitude of Residual Risks 

The contaminated material in the subunits 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 ILCR or HI of 0.20. The COCs and their respective PRLs and background 

concentrations for the capped material are listed in Table 5-5. Following consolidation and capping 

of materials with contaminant concentrations above the PRLs for the expanded trespasser and 

off-property resident farmer, the exposure risk would be reduced to acceptable levels. 

000067 
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TABLE 5-5 

SUMMARY OF OPERABLE UNIT 2 RISK-BASED SOIL 
PRELIMINARY REMEDIATION LEVELS (PRLs) 

(LATERAL GROUNDWATER MITIGRATION CONTROLS AND 
INFILTRATION SOURCE CONTROLS) 

FOR THE FEDERAL OWNERSHIP - OPTION 3 

Off-Property Resident Farmer' 
(pCi/g or mg/kg) 

ILCR HI 0.2 ARAR COC 

Uranium-234 
Uranium-235/236 
Uranium-238 
Uranium-Total 

ll ADMINISTRATIVE AND INFILTRATION 
CONTROLS 

1.04 > 1E+5 - - 

0.15 > 1E+5 - - 

1.12 > 1E+5 I -  - 

3.4 > 1E+5 > 1E+5 

Uranium-2 3 5 /2 3 6 
Uranium-238 
Uranium-Total 

SOLID WASTE LANDFILL II 

~ ~~ ~ 

0.15 > 1E+5 - - 
1.12 > 1E+5 - 
3.4 - > 1E+5 > 1E+5 

Uranium-234 
Uranium-235/236 

LIME SLUDGE PONDS II 

1.04 > 10,000 
0.15 > 10,000 - - 

- - 

- - Uranium-234 I 1.04 I > 1E+5 I I ~ II 

- - Uranium-23 8 I 1.12 I > 10,000 I I II 
- I > 10,000 I > 10,000 II Uranium-Total I 3.4 I 

aBackground value from RI, Table 4-1A, surface concentrations. 

bILCR = incremental lifetime cancer risk; value shown is ILCR plus background. 

'PRL due to off-property resident farmer receptor only 

dThe Active Flyash Pile, South Field, and Inactive Flyash Pile are consolidated prior to capping. The 
capping controls are performed in conjunction with lateral perched water controls for these subunits. 
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L 

The highest total residual risk for the expanded trespasser is 1.2 x 

highest HI for this receptor is 1.13 for the South Field area. The highest total residual risk to the off- 

property resident farmer is 1.6 x lOdfor the South Field area. The total HI for this receptor is 

1.8 x 10'. 

for the South Field area, The 

5.3.2.3.2 

After remediation, the major source of the risk remaining on site would be contained on site. The 

capping system would contain materials with COCs at concentrations above the PRLs. The capping 

Adeauacv and Reliabilitv of Controls 

system uses proven construction technologies and materials of construction. The capping system 

would be designed to minimize the need for long-term management. 

In addition to design considerations, some long-term operation and maintenance would be required on 

the capping system to maintain proper soil and vegetative 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 ensure 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. 

For the capped material in the South Field, long-term effectiveness depends on the operation and 

effectiveness of the subsurface drainage system. Perched groundwater in the sand lense under the 

capped material would have to be continuously removed and treated. Long-term operation and 

maintenance would also be required for the subsurface drainage system to maintain the pumps and 

clay cover over the trench. Groundwater monitoring would be used to identify contaminant seepage 

to determine the effectiveness of the capping system and subsurface drainage system. Groundwater 

monitoring would also be performed at the capped material of the Solid Waste Landfill and Lime 

Sludge Ponds to determine the effectiveness of the caps. Samples from the monitoring wells would 

be collected and analyzed semiannually. 

Consistent with regulatory requirements (DOE Order 5400.5, 40 CFR 264.114), the performance of 

each Operable Unit 2 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 would require maintenance, modification, or replacement. The 

-. 

m 
2 

3 

4 

5 

6 

7 

8 

9 

IO 

I I  

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

'3) 33 

OOmirG3 5-38 
PER\CRULFS\SECSNEW.lXnAugust 19, 1994 3:46pm 



L i 5 8 5 8  -. 
FEMP-OUO2-5 DRAFT 
August 24, 1994 

risks associated with these activities are generally limited to on-site workers. Consistent with DOE 

Order 5480.11, these potential exposures would be kept to as low as reasonably achievable (ALARA) 

1 

2 

a 
levels and within regulatory limits. 

> 

5.3.2.3.3 Long-Term Environmental Impacts 

The following evaluation discusses the long-term impacts of consolidating and capping Operable 

Unit 2 wastes/soils with three separate composite capping systems. Caps would be implemented at 

the Solid Waste Landfill, Lime Sludge Ponds, and northern portion of the South Field. Note that 

soils contaminated with lead bullets and fragments would be excavated and analyzed by TCLP for 

lead. Those soils that leach above 5 mg/L would be considered a mixed waste and would be treated 

and transported to the representative off-site mixed waste disposal facility. 

The implementation of this alternative may require the use of on-site borrow material if an acceptable 

borrow source can be located on site. It is estimated that the on-site borrow activities at the FEMP 

site would disrupt approximately 8.9 ha (22 ac) of the FEMP site. Potential woodlands and wetlands 

could be disrupted. The compensatory mitigation of the wetlands impact would be performed in 

accordance with 404(b)( 1) guidelines of the Clean Water Act and consultation with the COE, EPA, 

and OEPA. A detailed evaluation of on-site borrow sources would be conducted during remedial 

design. Note however that off-site borrow areas are used for cost estimating purposes under this 

alternative. 

Soil and Geology 

The construction of caps over Operable Unit 2 consolidation areas would cause a permanent loss of 

0.4 ha (1.1 ac) in the Solid Waste Landfill, 0.6 ha (1.5 ac) in the Lime Sludge Ponds, and 5.6 ha 

(13.8 ac) in the South Field (Figures 5-5, 5-6, 5-7). Included under a single cap in the South Field 

would be contaminated material from the Inactive Flyash Pile, Active Flyash Pile, as well as the 

South Field. 

Any disturbed areas would be backfilled and regraded to blend with the grade of the surrounding area 

and revegetated to allow sufficient drainage while resisting heavy erosion of surface soils. A mulch 

pile resulting from remedial activities would be used as compost during the revegetation process. The 

capping system would be designed, constructed, and revegetated for proper drainage and erosion 

control. Geological impacts would not be expected. 

8 

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 

5-39 3 

FER\CRUZFS\SECSNEW .TXnAugust 19. 1994 3:46prn 



-. 
FEMP-OU02-5 DRAFT 
August 24, 1994 

Water Quality and Hydrolow 

The construction of composite caps (see Appendix E) over the Operable Unit 2 subunits would reduce 

the infiltration rate of surface water through the fill material and soil and subsequently reduce leachate 

generation. Groundwater monitoring wells would be installed around the capped areas to detect any 

migration of contaminants. Perched groundwater at the South Field would be collected in a 

subsurface drainage system, pumped to a sedimentation tank, and then transferred to the AWWT 

facility. Semiannual sampling and analysis of the groundwater would be performed. If groundwater 

contamination is discovered, corrective action would be taken. 

Periodic inspections would be performed on the facilities. These activities would include routine 

inspection of the capping system to identify subsidence, erosion, weathering, or biointrusion; and 

removal of dead vegetation that could threaten the integrity of the capping system. Five-year 

CERCLA reviews would also be conducted at the consolidation areas. Damage encountered would be 

promptly repaired. 

In addition, activities within the Storm Sewer Outfall Ditch, waters of the U.S., would be performed 

in accordance with 404 guidelines of the Clean Water Act. Long-term water quality and hydrological 

impacts would not be expected. 

Air Quality 

The placement of caps would prevent or eliminate emissions and, therefore, any long-term impacts to 

air quality associated with the on-property 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. Refer to Appendix E for the various layers of protection 

incorporated in the composite capping system. 

Biotic Resources 

The capping systems 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, remedial activities within and around Operable Unit 2 waste 
I 

areas would result in the loss of habitat. The containment of contaminated material in the South Field 

would cause a loss of 5.6 ha (13.8 ac) of introduced grasslandlleased pasture and old field habitat and 

OQO&$ (10 ac) of pine plantation and associated habitat. The containment of wastes in the Solid Waste 
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0 Landfill and Lime SludgG Ponds would result in the loss of approximately 0.8 ha (2.0 ac) of managed 

grassland habitat. In addition, remedial activities would cause a loss of 2.6 ha (6.5 ac) of early/mid- 

successional and riparian woodlands and 0.10 ha (0.20 ac) of drainage ditch wetland habitat. 

associated with these habitats are discussed in Section 5.3.2.5.3, Short-Term Environmental Impacts. 

i 

2 

Details 3 

4 

Operable Unit 2 would be remediated to meet clean up goals identified by the human health risk 

assessment. However, it is also necessary to ensure residual contaminant concentrations projected to 

remain in the Operable Unit 2 boundaries following remediation provide long-term protection for 

ecological receptors. The 'residual contaminant concentrations following each remedial action 

alternative would be below or at the PRLs. These PRLs were compared to the benchmark values 

identified as being protective of ecological receptors and were below the benchmark values, indicating 

no adverse impact. A quantitative ecological risk assessment is provided in the RI/FS Report for 

Operable Unit 5. 

Wetlands and Floodplains 

Limited excavation in the floodplain, i.e., from the excavation of lead bullets from the Firing Range, 

would occur. Engineering controls (i.e., silt fences and water sprays) implemented during remedial 

activities would minimize indirect impacts to proximal Paddys Run and its 100- and 500-year 

floodplain. Changes in flood elevation would not be expected. In addition, 0.1 ha (0.2 ac) of 

drainage ditch wetlands could be lost during remedial activities in the Solid Waste Landfill. A 

FloodplaidWetlands Assessment was prepared in accordance with 10 CFR 1022 and is provided as 

Appendix H. Compensatory mitigation of wetland impacts will be determined using 404 (b) (1) 

guidelines of the Clean Water Act in consultation with the COE, USEPA, and OEPA. 

Socioeconomics and Land Use 

Future uses of the site would be limited as a result .of on-property containment of wastes. 

Approximately 21 ha (52 ac), including a 300-foot buffer zone and security fence, would be 

committed to waste disposal/containment. 

Cultural Resources 
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All non-controlled areas (which have not been previously disturbed during remedial activities) 31 

associated with Operable Unit 2 would be surveyed and managed appropriately in accordance with the 32 

National Historic Preservation Act (NHPA), Ohio Historic Preservation Office (OHPO), Americd .. -< , .  . 33 
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Indian Religious Freedom Act (AIRFA) and Native American Graves Protection and Repatriation Act 

(NAGPRA). (See Section 5.3.2.5.3, Short-Term Environmental Impacts.) 

5.3.2.4 

Alternative 2 would not treat the contaminated material such that toxicity, mobility, or volume would 

be significantly reduced. The contaminated material would be consolidated and capped, which would 

reduce the potential for migration of the contaminants. Engineered and institutional actions would 

reduce the potential for exposure. 

Reduction of Toxicity. Mobility. or Volume Through Treatment 

Alternative 2 uses stabilizatiordsolidification of an estimated 230 cu m (300 cu yd) of lead 

contaminated soil from the Firing Range. Special requirements for solidification treatment would 

include performing treatability studies on the waste before full-scale operation. Stabilization/ 

solidification reduces the mobility of the contaminants by binding them in a cement mixture. 

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 lead in the soil or reduce its volume. The mobility is expected to be reduced 

by preventing the lead from leaching out of the treated soil and would be verified through treatability 

studies. However, compared to the total volume of contaminated material in the South Field area, the 

increase in volume is insignificant. 

Alternative 2 will also treat perched groundwater that may migrate laterally in the South Field to 

reduce the principal threat of contaminated groundwater. The COCs in the groundwater are 

uranium-234, uranium-235/236, and uranium-238. However, perched groundwater beneath the Solid 

Waste Landfill and Lime Sludge Ponds does not pose a threat and would not be removed or treated. 

The perched groundwater would be treated at the AWWT facility using precipitation and ion exchange 

to concentrate the contaminants. The treatment would be reversible but would not destroy the 

uranium-234, uranium-235/236, and uranium-238 and 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. 
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The sludge generated from the AWWT would be treated as a contaminated material and would be 
disposed appropriately by Operable Unit 5. The exact method of treaunent/disposal will be provided 

in the Operable Unit 5 FS/PP, which will be submitted to EPA on November 16, 1994. 

5.3.2.5 Short-Term Effectiveness 

5.3.2.5.1 Protection of the Communiw During; Remedial Action 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. The short-term risks were evaluated for the private land-use option, which is a worst case 

risk evaluation. The highest short-term risk potentially experienced by the non-remedial worker was 

1.3 x 106 for the South Field/Inactive Flyash Pile. This risk is due to airborne particulates resulting 

from remedial activities. The highest short-term risk potentially experienced by the private citizen at 

the site boundary was 1.0 x lod for the South FielcUhctive Flyash Pile. 

This risk is due to airborne particulates resulting from remedial activities. 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 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 sites 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 sites. In addition, access controls would be implemented 
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to ensure contamination is not transported off site by personnel and vehicles. Risks to the public for 

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. 
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truck transportation injuries and fatalities are minimal, since the contaminated flyash and soil would n 

28 

29 

30 

5.3.2.5.2 Protection of Workers During; Remedial Action 31 

Potential exposure pathways for the on-site workers include dermal contact with. radiation exposure 32 

33 
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from. inhalation of. and ingestion of site contaminants. The short-term risks were evaluated for the 
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private ownership land-use option, which is a worst case risk evaluation. During remediation 

activities, the highest short-term risk potentially experienced by the remedial worker was 2.9 x 
for the Active Flyash Pile. Almost all of this risk is due to direct radiation from radionuclides. The 

dose level for the remedial work was 210 mrem per person, well within the DOE occupational 

requirement of 5 redyear. Also, the risk due to dose is manageable through ALARA principles; 

therefore, the remedial worker risk can be reduced if required. The HI for the remedial worker was 

below 1.0 for all subunits. 

The appropriate levels of PPE, 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 all remedial alternatives 

were also assessed for federal ownership. Risks to on-site workers from truck transportation injuries 

and fatalities are estimated at 3.0 x lo4 and 1.5 x 
fatalities are estimated at 4.0 and 5.8 x lo2,  respectively. 

respectively. Construction injuries and 

All remedial activities would be conducted in accordance with a site-specific health and safety plan 

developed to meet 29 CFR 1910.120 (b)(4). During excavation and remediation activities, personnel 

monitoring would be coiducted 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 to the remedial worker are considered acceptable. 

5.3.2.5.3 Short-Term Environmental Imacts 

The following short-term evaluation includes FEMP background information (e.g., wetland 

delineation, habitats, etc.) applicable to all remedial action alternatives. For brevity, this information 

will not be repeated throughout Alternatives 3 and 6. Reference will be made to this section. 

Soil and Geology 

Consolidation and construction activities, including the installation of erosion and runoff control 

measures, site utilities, and support facilities, would disturb approximately 14.2 ha (35 ac). Note that 
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0 the flyash piles would be excavated, consolidated, and capped in the northern portion of the South 

Field, because they currently lie directly on the Great Miami Aquifer, providing a source of 

contamination to the aquifer. In addition, the K-65 Slurry Line Trench and associated pipelines 

would be excavated, shredded if necessary, and capped in the Lime Sludge Ponds. Erosion control 

measures (Le., silt fences, straw bales, vegetative covers, tarps, and dust suppressants) would be 

implemented during remedial activities. Excavated trees and shrubs would be collected, chipped, and 

transported to temporary storage until they can be used in the revegetation process. 

No impacts to the geology of the FEMP site and surrounding areas would be expected during 

remedial activities. 

I I  

Water Quality and Hydrology 12 

A perched groundwater collection system would be installed in the South Field to extract groundwater 

from a sand lense layer in the till. 

13 

The groundwater would then be treated at the AWWT facility. 14 

Construction water resulting during excavation and consolidation activities would be collected in 15 

ditches, low lying areas, and the bottoms of excavated areas and then pumped to the AWWT facility. 

Runoff from the contaminated zone would be collected in a sedimentation tank before being conveyed 

to the AWWT facility. The runoff collection system would be designed to collect flows generated 

from a 25-year, 24-hour storm event. 

0 

In addition, engineering controls (i.e., a silt fence) would be constructed around the excavated areas 

to prevent flyash and soil particles from migrating outside of containment areas. Surface water 

controls would include the construction of on-property perimeter water control dikes, berms, and 

collection points. The water in the collection points would be pumped to sedimentation tanks and 

then to the AWWT facility. Any wastewater sludges generated at the AWWT facility would be 

treated and disposed of by Operable Unit 5. Impacts to water quality and hydrology would be 

minimal. 
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Air Quality 29 

Excavation and construction activities would create the potential for air quality impacts due to the 

disturbance of contaminated material. 

implemented to ensure that on-site workers and ecological receptors are not exposed to unacceptable 

30 

Personnel and environmental air monitoring would be 31 

32 0 levels of airborne emissions, and also that these emissions do not migrate off site. If exposure or off- 33 
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site migration of emissions is detected, work would be stopped until 

implemented. The emissions would be controlled by utilizing water 

proper response actions could be 

sprays, covering stockpiles, using 

temporary vegetative covers, and covering loads during transportation activities. Fenceline exposure 

concentrations to the public would be consistent with background levels (less than 0.5 pCi/L). 

Existing air monitoring stations would be evaluated for their effectiveness during construction 

remedial activities, and additional stations would be added if necessary. Mobile air samplers would 

be used at work areas to ensure that airborne releases would be maintained at acceptable levels. In 

addition, access points with monitoring devices would be used for entering and leaving Operable 

Unit 2 subunits. The access points would be the only way to enter and leave and would 

ControVprevent the spread of contamination. 

Biotic Resources 

Remedial activities at and around the Solid Waste Landfill and Lime Sludge Ponds would disturb 

managed grassland habitat. Capping activities would result in the loss of 0.8 ha (2 ac) of managed 

grassland. 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. Excavation activities within and around the Solid Waste Landfill would 

also result in the filling of the 0.10 ha (0.20 ac) drainage ditch wetland just north of the landfill and 

loss of its associated habitat. In addition, increased surface water runoff, sedimentation, and/or 
I 

fugitive dust to the drainage ditch wetlands north and northwest of the Lime Sludge Ponds could 

occur. Aquatic floral and faunal co-munities and the associated food web interactions within and 

around the wetlands would be impacted. Erosion and sediment controls (e.g., silt fences, straw bales) 

would be implemented to minimize impacts. 

At the Inactive Flyash Pile, excavation and construction activities within and around the subunit 

would result in the loss of approximately 2.6 ha (6.5 ac) of earlylmid-successional and riparian 

woodlands habitat that has developed since the Inactive Flyash Pile was abandoned in the mid 1960’s. 

This habitat is used by wildlife as a shelter, food source, and nesting ground. 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 (Digitaria jiliformis), 

which were found in the riparian areas of Paddys Run during the 1986 botanical survey by Facemire 

et al. (1990). The riparian area also provides potential habitat for running buffalo clover (Trifolium 
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sroloniferurn) 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. 

At the South Field, approximately 5.6 ha (13.8 ac) of introduced grassland/leased pasture and old 

field habitat in and around the subunit would be disturbed and eventually lost. The introduced 

grassland habitat that would be lost may also be suitable habitat for the running buffalo clover. 

Surveys will be completed in the summer of 1994 for this species. Additionally, containment 

activities in the South Field would result in the loss of approximately 4 ha (10 ac) of pine plantation. 

The pine plantation, which contains alternating blocks of white pine (Pinus strobus), Austrian pine 

(Pinus nigra), and occasional Norway spruce (Piceu excelsa), also provides potential habitat for the 

mountain bindweed in addition to providing habitat for white-tailed deer and small mammals. 

No impacts or loss of habitat are expected at the Active Flyash Pile. Additionally, surface water 

runoff into the Storm Sewer Outfall Ditch and/or Paddys Run during excavation activities could 

potentially impact the intermittent aquatic habitat, including the Sloan’s crayfish (Orcunectes sloanii) 

in Paddys Run. Habitat in the Storm Sewer Outfall Ditch is minimal due to the dryness of the ditch 

the majority of the year. Proper runoff and erosion control measures would minimize or eliminate 

this impact. 

Wetlands and Flooddains 

A wetlands delineation for the FEMP site was conducted in December 1992 (Ebasco 1993) and was 

approved by COE in August 1993. The delineation identified approximately 0.1 ha (0.2 ac) of 

drainage ditch wetlands north of the Solid Waste Landfill and 0.02 ha (0.04 ac) of drainage ditch 

wetlands north and northwest of the Lime Sludge Ponds that could be impacted. Excavation activities 

and the operation of heavy equipment would result in direct physical impact (Le., backfilling) to the 

wetland area north of the Solid Waste Landfill. The 0.02 ha (0.04 ac) of drainage ditch wetlands 

north of the Lime Sludge Ponds could be indirectly impacted (Le., runoff, sedimentation, and fugitive 

dust) during remedial activities. Engineering controls would be implemented to minimize impacts to 

the extent possible. 

Engineering controls (e.g., silt fences implemented during remedial activities) would minimize 

indirect impacts (e.g., runoff, sedimentation) to proximal Paddys Run and its 100- and 500-year 0 
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floodplain. However, limited excavation in the floodplain could result in direct impact. No change 

in flood elevations would be expected. A FloodplaidWetlands Assessment is provided as 
Appendix H. ~ 

Socioeconomics and Land Use 

Short-term impacts to socioeconomics and land use would be minor. 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. (A discussion of the Consolidated Metropolitan Statistical Area, or CMSA can be found 

in Section 1.5 .) -. 

To better assess economic impacts, it is assumed that all resources needed for all Operable Unit 2 

remedial activities, excluding disposal costs at the representative off-site disposal facility 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 million. The present worth 

capital cost of implementing consolidation and capping (Alternative 2) is estimated at $69.6 million. 

The collective revenue for the CMSA would increase by 8.7 percent during the performance of the 

alternative. 

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, most of the of revenue increase for 

the CMSA as a result of implementing an alternative would occur during the performance of the 

alternative, which in the case of Alternative 2, is a period of approximately 4 years. Minimal 

increase would occur for the remainder (26 years) of the 30 years for operations and maintenance 

activities. 

It is expected that noise levels at the FEMP site would fluctuate according to the type of activity 

being conducted during implementation of 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. 
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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 (that have not been previously 

disturbed during remedial activities) to be impacted by Operable Unit 2 remedial action alternatives. 

Any areas determined to be of significance from a cultural resources standpoint would be managed 

consistently with the requirements of the NHPA, OHPO, AIRFA, and NAGPRA. 

If possible, impact area boundaries would be designated to avoid cultural resources; however, if this 

is not feasible and cultural resources could be affected, the OHPO would be contacted to begin 

consultation for determining the appropriate treatment. In situ cultural resources would be preserved 

through agreement with the OHPO and other interested parties (i.e., Luce 1987). Should it be agreed 

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. 

Any cultural resources identified would either be avoided or managed appropriately; hence, no 

impacts to cultural resources would be expected at the FEMP site. 0 
5.3.2.5.4 Duration of Remediation Activities 

Remediation activities for Alternative 2, including excavation, consolidation, and capping are expected 

to be completed and RAOs achieved within 51 months. 

5.3.2.6 Implementability 

5.3.2.6.1 Technical Feasibility 

The technical feasibility of excavating, transporting, consolidating, and capping the contaminated 

material from the subunits is commonly performed and reliable. This alternative 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 subunits in 

accordance with the remediation goals, and no future remedial action would be anticipated for this 0 . 
* ' , '; $ (  ip: j ;) 
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alternative. No migration or exposure pathways exist that cannot be monitored adequately to 

determine the effectiveness of the remediation. Groundwater monitoring would effectively monitor 

the performance of this alternative. The removal of contaminated material and containment would 

control the potential pathways to contaminant migration and exposure. 

Several minor difficulties may be encountered during implementation of this alternative. First, visual 

segregation of material would not be exact; however, this is not critical to the success of the 

alternative. Second, the radiological sampling and confirmation during excavation activities would be 

time consuming; however, timing is not a critical issue. 

5.3.2.6.2 Administrative Feasibility 

All excavation, construction, and other activities associated with this alternative would be conducted 

entirely on site, except for the off-site disposal of a small amount of mixed waste from the Firing 

Range. Substantive provisions of permits that would otherwise be required for these activities are 

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 and EPA. Pursuant to 

CERCLA and the ACA, EPA will review and approve 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. 

Off-site waste disposal of a small amount of mixed waste would be required with this alternative. In 

addition to a RCRA manifest, various DOT, state, and local permits for transportation of the 

contaminated material from FEMP to the representative off-site disposal facility would be required. 

However, shipment of such material throughout all regions of the country is performed routinely, so 

such approvals should be possible. It will be necessary to obtain approval from representative 

commercial facility for disposal of contaminated material from the subunits. 
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PRESENT WORTH COSTS 
CAPITAL O&M NET 

$55,600,000 $14,000,000 $69,600,000 

58  -. 

ANNUAL O&M 
Year 1 Years Years 5-Year 

2-5 6-30 Review 

$1,000,000 $900,000 $800,000 $100,000 
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5.3.2.6.3 

Personnel with highly specialized skills would not be required for the construction of the capping 

system or excavation and disposal of the contaminated material. However, health and safety 

professionals would be required to perform personnel monitoring. These personnel and others 

required for implementation of this alternative are readily available. 

Availabilitv of Services and Materials 

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. 

5.3.2.7 Costs 

The estimated capital, annual O&M, and present worth costs for Alternative 2 are summarized in 

Table 5-6 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 5-6 

ALTERNATIVE 2 
CONSOLIDATION AND CAPPING 

CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

The present worth cost is calculated based on the time period of 51 months for construction and 30 

years for O&M after remediation. 

5.3.2.7.1 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 0 is provided in Appendix F. :,, 
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5.3.2.7.2 O&M Costs 

O&M costs include any associated long-term maintenance and monitoring that 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. 

5.3.3 

In the detailed description and analysis for Alternative 2, the receptors are the expanded trespasser 

and the off-property resident farmer and the PRLs were calculated for a 1 x ILCR and 0.2 HI. 

However, to assess the sensitivity of alternative risk levels, the same receptors were also evaluated 

with PRLs based on 1 x 10” ILCR and 0.2 HI. The on-property resident framer receptors were not 

evaluated for this alternative since the contaminated material remains at the subunits, thereby 

preventing a farmer from residing on the property. 

Sensitivitv Analysis of Alternative 2 

t 

5.4 Alternative 3: Excavation and Off-Site Disuosal 

5.4.1 Descriution 

Under Alternative 3, soil, flyash, lime sludge, and debris within the Operable Unit 2 subunits with 

contaminant concentrations above the PRLs (refer to Table 5-7) would be excavated and disposed off 

site. During excavation, the excavated material would be visually segregated based on size. Larger 

debris would be staged for shreddingkrushing, packaged, and transported to the representative off-site 

facility for disposal. The contaminated material not requiring shreddingkrushing would be staged, 

tested for moisture content, dried as necessary to meet acceptance criteria, packaged, and transported 

to the representative off-site disposal facility. 

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 51 months. Figure 5-11 illustrates the block flow diagram for this alternative. 

5.4.1.1 Site Preuaration 

Site preparation involves prepare 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; construction of support facilities; and 
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COC 

TABLE 5-7 

Expanded Trespasser 
wi/g or mg/k_g) 

Backgrounda lo4 ILCR I HI 0.2 I ARAR 

SUMMARY OF OPERABLE UNIT 2 RISK-BASED SOIL 

FOR THE EXPANDED TRESPASSER AND OFF-PROPERTY FARMER 
PRELIMINARY REMEDIATION LEVELS (PRLS) 

Radium-228 

Thorium-228 

Thorium-232 

1.25 2.0 6.25 

1.43 1.8 . -  

1.36 1.5 6.36 

Radium-226 1.42 T 1.8 I I 6:42 
~ ~~ 

Urani~m-234~ 1 .a4 62.9 

Urani~m-235/236~ 0.15 63.1 

Uranium-238 1.22 54.8 

Uranium-Total' 3.4 

- 

956 38.6 

Uranium-2Mc 1.04 1% 

Urani~m-235/236' 0.15 195 

Uranium-238 1.22 54.8 

Uranium-Total' 3.4 

~ 

Arsenic - 1  8.2 1 16.9 I I 

- 

3000 136 

Arsenic 8.2 16.9 

Neptuni~m-237 0.0 4.99 

Uranium-234' 1.04 8.64 

Uranium-235/236' 0.15 7.75 

Uranium-238' 1.12 6.12 

Uranium-Total' 3.4 

- 

172 28 

See footnotes at end of table. 
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TABLE 5-7 
(Continued) a 

Expanded Trespasser 
@c@ or mg/kg) 

COC Backgrounda lP ILCR HI 0.2 ARAR I I 
ALL SUBUNITS 
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Thorium-230' 

Uranium-2Mc 

TABLE 5-7 
(Continued) 

1.97 402 6.97 

1.04 4.24 

cot 

Uranium 235/236' 

Uranium-238' 

0.15 , 3.35 

1.12 3.22 

ALL SUBUNITS 

SOUTH FIELD (SOURCE OVER THE GLACIAL TILL) 

1 3.4 I I 50 I 8 
~ ~~ 

Uranium-Total' 

aBackground value from revised RI, Table 4-1A, surface concentrations. 
bILCR = Incremental Lifetime Cancer Risk, value shown is ILCR plus background 
'PRL due to off-property farmer receptor 
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relocation of utilities and ditches. The following paragraphs describe each of these activities. Refer 

to Figures 5-12 and 5-13 for site plans. 
- -- 

5.4.1.1.1 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 

(i.e., engineering controls, monitoring, PPE) 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. 

5.4.1.1.2 Construction Surveying 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline vertical and horizontal controls for the construction activities. From this, the areas 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 prepared. 

5.4.1.1.3 Exclusion Zone 

Exclusion zones would be established around the subunits to control access and minimize the exposure 

to and transport of contaminants. The ingresdegress control points would be located adjacent to the 

decontamination facilities for both personnel and vehicles. 

5.4.1.1.4 

Before beginning earthwork and removal of contaminated material, 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 

Erosion and Sediment Control Measures and Runoff Control Facilities 

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 one of two sedimentation tanks. 

One sedimentation tank would be located at the South Field to collect runoff from the Inactive and 

Active Flyash Piles and 'South Field. Another sedimentation tank would be located near the Lime 

Sludge Ponds and Solid Waste Landfill for collection of runoff from those subunits. 
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The construction water from the sedimentation tanks would be conveyed to the AWWT facility by 

double-walled HDPE pipe. The runoff control facilities would be designed to control runo-ff from a 

10-year, 24-hour rain event and checked for the potential impact from a 25-year, 24-hour rain event. 

Runoff from areas outside the contaminated zone would be diverted to perimeter ditches. Wind 

erosion and dust generation at the construction areas would be controlled by utilizing water sprays and 

dust suppressants, covering stockpiles, and using temporary vegetative covers. 

5.4.1.1.5 Clearing and Grubbing 

Clearing and grubbing of the vegetated areas in and around the subunits, access roads, and staging 

areas will facilitate construction activities that follow. The trees and shrubs in these areas would be 

collected and screened for radiological contamination. Contaminated material would be disposed off 

site. The remainder would be 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 subunits and spread 

over the areas as compost during site restoration activities. 

5.4.1.1.6 Site Utilities 

Site utilities would include security fencing, access road, power supply, and water supply. 

Construction fencing and physical markers would be installed to identify the boundaries of the 

subunits and to limit personnel and equipment access. Existing roadways would be upgraded as 

necessary to accommodate construction equipment. A power line would be installed from the on-site 

power source to the construction power centers. From there, power would be distributed to the 

construction facilities, staging areas, and site lighting. In addition, a gravel roadway would be 

constructed from the South Field area and Solid Waste LandfiWLime Sludge Ponds area to the 

railroad loading facility. (See Appendix E for typical section.) Potable water, shower, and toilet 

facilities would also be supplied, as required. 

5.4.1.1.7 Construction Suuuort Facilities 

Two general construction areas would be established for construction support facilities. One would 

be constructed in the South Field area and the other at the Solid Waste LandfiWLime Sludge Ponds 

area. The 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. 
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A staging area for temporary storage, shredding/crushing, drying of contaminated material would be 

provided at each general construction area. The drying facilities would only be required for the Lime 

Sludge Ponds and therefore, would only be located at the common staging area for the Solid Waste 

Landfill and Lime Sludge Ponds. Crushing of debris and material preparation would be performed at 

the staging areas. (See.Appendix E.6 for details.) Runoff from the staging area would be collected 

in a concrete sump, pumped to the local sedimentation tank, and later pumped to the AWWT facility. 

A railroad loading facility would be constructed for loading the contaminated material into gondolas 

for transport to the representative off-site disposal facility (see Figure 5-13). The railroad loading 

facility would have a total of three sidings for operational storage and load-out facilities. In addition 

to the existing siding that continues to the south side of the former production area, four additional 

switches, and two 1,000-foot long sidings are planned. These new sidings would extend south to just 

before the road leading to the Waste Pit Area. Silos would be located over one of the two new 
- 

sidings. To accommodate train movement and makeup, a wye ("y") would be incorporated at the 

north end of the existing siding. The wye would require two new switches and approximately 180 m 

(600 feet) of track. 

The decontamination facilities for personnel and equipment would be constructed at the egress points 

next to the staging areas. 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 local sedimentation tank, and 

later pumped to the AWWT facility. 

5.4.1.1.8 

During site preparation'activities at the South Field, a potable water line and the South Plume force 

main that exist along the east border of the South Field would be relocated to prevent possible 

damage or breakage during construction activities. 

Relocation of Utilities and Ditches 
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5.4.1.2 Removal of Contaminated Material i 

5.4.1.2.1 General Removal 

Contaminated material at the subunits would be removed using conventional construction equipment, 

such as track-type excavators, front-end loaders, and dump trucks. Safe excavation slopes would be 

maintained in accordance with OSHA guidelines. Shoring would be implemented as necessary during 

excavation, and pumps and tanks needed to remove and store any construction water encountered 

would be used. Monitoring wells in the excavation areas would be plugged and abandoned as 

necessary. 

The contaminated soil, flyash, lime sludge, and debris would be excavated from all the subunits and 

placed in dump trucks. The trucks would then transport the contaminated material to the staging area 

for temporary storage. 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 or stabilized as necessary to meet the 

acceptance criteria for the representative off-site disposal facility. The material would be staged until 

it could be loaded into the storage silos. Tests would be performed on the material during packaging 

to determine compliance with waste acceptance criteria. These tests would include the paint filter 

test, full radionuclides analysis, metals analysis, and organics analysis. 

Before excavation would be performed at the Lime Sludge Ponds, free-standing water in the north 

pond would be removed by forming trenches to a sump, and pumped to the sedimentation tank. The 

construction water encountered during excavation in each subunit 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 lime sludge would require drying and/or stabilization before being loaded and shipped to the 

representative off-site disposal facility. The liquids coming from the wet material would be collected 

and pumped to the AWWT facility for treatment. 

After the contaminated soil, flyash, lime sludge, and debris have been removed, verification sampling 

at the subunits would be performed to ensure that removal is complete. If results of verification 

sampling indicate that contamination still exists, additional excavation and verification kampling would 
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be performed. Once it is determined that the contaminated material has been removed, restoration of 

the site would begin. 

5.4.1.2.2 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 the TCLP for lead. Soils that are not a hazardous waste 

would be processed with the other contaminated material in the South Field, and soils that leach lead 

above 5 mg/L would be treated and placed in DOT-approved containers and transported to the 

representative off-site mixed waste disposal facility. In the event that future RODS for the site include 

development of an on-site mixed waste treatment and disposal facility, the feasibility of treatment and 

disposal of the Firing Range soil at that facility will be evaluated. 

5.4.1.3 Treatment of Contaminated Material 

It is assumed that large debris, including concrete, steel, etc., will be encountered during excavation 

of the Solid Waste Landfill, Inactive Flyash Pile, and South Field. Size reduction (shredding/ 

crushing) of this debris would be required to facilitate handling and packaging. It is estimated that 

approximately 12,100 cu m (15,800 cu yd) of debris would require size reduction, which would be 

performed using a heavy-duty crusher. 

A portion of the contaminated material excavated from the subunits would be dried to reduce the 

moisture content of the material to meet acceptance criteria for the representative off-site disposal 

facility, as described in Appendix E.2. 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 

25,000 cu m (32,700 cu yd) of contaminated material would require drying. 

To treat the lead-contaminated soil from the Firing Range, a standard pug mill type mixer would be 

used to mix the contaminated soil with cement, water, and any required additives. The additives 

required would be based on treatability studies conducted during remedial design. Once the material 

is thoroughly mixed and cured, samples for unconfined compressive strength and TCLP testing would 

be collected. Treated soils found to above the toxic characteristic for lead would be recycled back to 

the mixer for further mixing until acceptable levels are achieved. During mixing, monitoring of 
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particulates generated by mixing would be performed and controlled as necessary. The mixed 

material would be conveyed directly into IBCs. 
~ 

5.4.1.4 Transportation of Contaminated Material 

The contaminated material would be transported by rail to an off-site disposal facility such as the one 

located in Clive, Utah. The material would be hauled from the subunits in dump trucks to the staging 

area and/or the rail loading facility. The trucks would be lined and covered to prevent them from 

becoming contaminated and to prevent the spread of contamination during transportation. At the rail 

loading facility, the contaminated material would be placed on a covered conveyor system that would 

discharge into one of five elevated steel silos. The silos would be adjacent to each other over a new 

rail siding for direct load-out to the rail cars. 

The storage silos would discharge the material directly into 45-foot long, 80-ton capacity gondola 

railcars. Disposable reinforced polyethylene liners would be placed in the empty and clean railcars 

prior to material load-out . The liners would be draped over the sides of the railcar to avoid 

interference during loading of the waste material. The liners would have a lap-over top that is laced 

shut after the railcar is filled. The empty gondolas would be returned to the FEMP for the future 

shipments. Stabilized/solidified lead-contaminated soil from the Firing Range would be placed in 

IBCs and loaded onto flatbed railcars for transport to the representative off-site mixed waste disposal 

facility. 

5.4.1.5 Disposal of Contaminated Material 

A disposal facility located in Clive, Utah, has been assumed as the representative off-site disposal 

facility for developing costs associated with off-site disposal. The disposal facility is licensed to 

receive naturally occurring radioactive materials, low-level radioactive materials, and mixed 

hazardous and low-level radioactive materials. The contaminated material from Operable Unit 2 

subunits would meet the representative off-site disposal facility waste acceptance criteria. Treatment, 

such as solidification and vitrification, is not required for most of the contaminated material in the 

Operable Unit 2 subunits to meet the waste acceptance criteria. 

5.4.1.6 Site Restoration 

After removal of the contaminated material from the subunits, a post-removal survey of each subunit 

would be performed to determine earthwork requirements for the final grading. The subunits would: 
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be graded to blend with the surrounding topography (refer to Figures 5-14 through 5-18). Clean fill 

for the final grading would be hauled to FEMP from an off-site source. An on-site borrow source 

would be evaluated during remedial design. A prospective area for the on-site borrow location is 

presented in Appendix E.7. All construction support facilities no longer required for maintenance 

would be demobilized, decontaminated, as necessary, and taken off site. Final graded areas would be 

vegetated to minimize erosion; grass and trees native to the area would be used. The runoff control 

system for the final 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. 

5.4.1.7 Perched GroundwaterKonstruction Water Collection 

After removal of the contaminated material, no groundwater collection system would be required, 

since the contaminated material that impacts the perched groundwater is no longer present. However, 

water encountered during excavation would be collected and pumped to a sedimentation tank for 

removal of suspended solids 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. 

5.4.1.8 Institutional Actions 

5.4.1.8.1 Groundwater Monitoring 

Groundwater monitoring wells would be installed at the subunits upon completion of construction 

activities to monitor the effectiveness of remediation at the subunits. Sampling of the wells would be 

performed as necessary to verify the long-term effectiveness and continued protectiveness to human 

health and the environment. 

5.4.1.8.2 Access Restrictions 

Access restrictions would be implemented after construction activities have been completed at the 

subunits to deter trespassing and unauthorized access. A fence would be installed and maintained 

around the perimeter or boundary of each subunit with posted "No Trespassing" signs. 
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5.4.2 Detailed Analysis i 

2 

5.4.2.1 Overall Protection of Human Health and the Environment 3 

Alternative 3 would be protective of both human health and the environment and would meet the 4 

RAOs. This alternative would remove the source of contamination and reduce the potential for 

of the groundwater by removing the source of contamination, which has the potential to migrate to the 

Great Miami Aquifer. 8 

5 

exposure through the identified pathways to acceptable levels. Off-site disposal would be protective 6 

7 

Alternative 3 wpuld not reduce the toxicity, mobility, or volume of contaminants through treatment. 

However, segregation and crushing during construction is expected to slightly reduce the volume of 

contaminated material requiring management. Engineered controls and institutional actions would 

protect the community and workers during implementation of this alternative. Institutional actions 

such as groundwater monitoring and access restrictions would be employed to provide assurance that 

overall protection is maintained. 

0 5.4.2.2 Comuliance with ARARs 

Compliance with the chemical-, action-, and location-specific ARARs is discussed below. Detailed 

discussion of the principal ARAR and TBCs is presented in Section 2.3. The complete list of 

ARARs and TBCs is presented in Appendix B. 

5.4.2.2.1 Chemical-Suecific ARARsITBCs 

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 all contaminated material 

above PRLs from Operajjle Unit 2. This material would be disposed at an approved off-site disposal 

facility. 

The removal of contamination from the Operable Unit 2 subunits would ensure that the groundwater 

MCLs and non-zero MCLGs would be met at the boundary of the subunit, Ohio Water Quality 

Standards would be met at both Paddys Run and the Great Miami River, and air emission standards 

and radon protection standards would be met above each subunit. These standards are identified in 

Table B-1 of Appendix B. 0 
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COC 

Total Uranium 

-. 

ARAR Point, of Solid Waste Lime Sludge Inactive FI ash Active 
Standard Compliance Landfill Ponds PilelSouth held Flyash Pile 

Under Subunit 18 3.2 pglL 18.4 pg/L 10.7 pg/L 
20 pg/L 

FEMP Fenceline 0.7 pg/L 0.1 pg/L 2.2 pg/L 1.5 pg/L 

The South Field was the only subunit that would exceed the surface water ARARs for the no action 

alternative. Under Alternative 3, the concentrations of dieldrin and PAHs at Paddys Run would be 

equal to the ARAR standards of 7.6 x 10" pg/L and 0.31 pg/L, respectively. The concentrations at 

the Great Miami River would be 9.8 x pg/L for dieldrin (below the 7.6 x lo4 pglL standard) and 

4.1 x 10" pg/L for PAHs (below the 0.31 pg/L standard). These concentrations are for the expanded 

trespasser scenario, which would have higher soil cleanup levels than the on-property farmer. 

Therefore, since the expanded trespasser scenario would meet the ARAR standards, the on-property 

farmer scenario would meet them also. 

Table 5-8 demonstrates that off-site disposal also brings Operable Unit 2 into compliance with the 

groundwater MCL for uranium, which would not be met under the no action alternative. The 

maximum groundwater concentration is presented in the table (under subunit); therefore, the point of 

compliance, which is at the boundary of the subunit, would also comply with the uranium MCL. 

TABLE 5-8 
COMPLIANCE WITH OPERABLE UNIT 2 CHEMICAL-SPECIFIC AIWRs 

ALTERNATIVE 3 

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. 

5.4.2.2.2 Action-SDecific ARARs/TBCs 

Excavation and off-site disposal of the contaminated material from Operable Unit 2 would not activate 

any of the principal action-specific ARAWTBC requirements identified in Section 2.3 or the detailed 

listing 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 waste disposal facility, the waste would be 

classified as low-level radioactive wastekesidual radioactive material. Packaging and transportation of 
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0 these wastes would be required to meet DOT and DOE requirements for the transport of hazardous 

listed in Table B-6 of Appendix B. Operable Unit 2 must comply with both the administrative and 

substantive standards of non-ARAR requirements. Material with contaminant levels that are below 

the PRLs (see Section 2.0) would not be considered waste-and would be left in place. 

i 

materials. The DOT and DOE regulations are considered to be non-ARAR requirements and are 2 

3 

4 

5 

6 

Material from the South Field Firing Range is assumed to be mixed waste and would be treated and 

shipped to an off-site disposal facility that is approved to accept mixed waste. In addition to the DOT 

and DOE requirements discussed above, this waste must comply with the storage, packaging, and 

transportation requirements of RCRA, including the manifest system, while it is being prepared and 

shipped from the FEMP. These RCRA regulations are also considered to be non-ARAR requirements 

and are listed in Table B-6 of Appendix B. 

5.4.~2.2.3 Location-SDecific ARARs/TBCs 

There is a 0.1 ha (0.2 acre) area of wetlands located to the north of the Solid Waste Landfill that 

7 

8 

9 

IO 

I I  

12 

13 

14 

15 

would be adversely impacted during the removal of contaminated material. 

comply with the substantive permitting requirements for impacts to wetlands under the Clean Water 

Act (33 CFR §§ 323-330) through a site-wide wetlands management plan. 

impacted by Operable Unit 2 activities would be determined using 404(b)(l) [33 U.S.C. $1344(b)(l)] 

Operable Unit 2 would 16 0 17 

Mitigation for wetlands 18 

19 

guidelines of the Clean Water Act in consultation with the COE, EPA, and OEPA through a site-wide 

mitigation program. The Inactive Flyash Pile and a portion of the South Field are located in the 100- 

year floodplain of Paddys Run. Under this alternative, no adverse impacts to the floodplain would be 

20 

21 

22 

expected. 

5.4.2.3 Long-Term Effectiveness and Permanence 

5.4.2.3.1 Magnitude of Residual Risks 

The contaminated materials in the subunits 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 

background concentrations are listed in Table 5-6. Following removal and off-site disposal of the 

contaminated material with COCs above the PRLs, the exposure risk would be reduced to acceptable 

levels. The groundwater would be protected because the source of contamination is removed. 

ILCR or a HI of 0.20. The COCs and their representative PRLs and 

O Q O l O 4  
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For future federal ownership, the highest residual risk and HI for the expanded trespasser are 

2.5 x 

residual risk and HI for the off-property resident farmer under future federal ownership are 2.2 x 

and 2.7 x 

resident farmer under future private ownership is 6.4 x 

is 0.76 for the on-property resident child for the Solid Waste Landfill. The highest residual risk for 

the off-property resident farmer under future private ownership is 1.4 x for the South Field area. 

The highest HI is 3.5 x 10” for the off-property resident child for the South Field. 

(ILCR) for the South Field and 2.8 x lo-’ (HI) for the Lime Sludge Ponds. The highest 

respectively, for the South Field. The highest residual risk for the on-property 

for the South Field area. The highest HI 

5.4.2.3.2 

Because this alternative includes removal of contaminated material and off-site disposal, there would 

be limited controls required after remediation of the subunits. CERCLA 5-year reviews would be 

conducted at the subunits, along with semiannual groundwater monitoring to ensure that residual 

contamination does not impact groundwater. This alternative utilizes standard construction practices 

for implementation. After the contaminated material is removed, the subunits would not require 

maintenance, or future remedial actions. Therefore, there would be no uncertainties associated with 

operation and maintenance, nor would there be any technical components that would require 

replacement. Removal and off-site disposal would reduce future on-site risks associated with the 

remedial action to within acceptable levels. 

Adeauacv and Reliabilitv of Controls 

All removed contaminated material would be disposed at the representative off-site disposal facility. 

All waste acceptance criteria requirements would be met prior to off-site disposal. 

5.4.2.3.3 LonpTerm Environmental Impacts 

The following evaluation discusses the long-term impacts of excavation and off-site disposal of 

Operable Unit 2 wastedsoils from the five subunits. Detailed information on the environmental 

setting at the representative off-site disposal facility can be found in Appendix G of this FS. 

Note that soils contaminated with lead bullets and fragments would be excavated and analyzed for 

lead. Those soils that leach above 5 mg/L would be considered a mixed waste and would be treated 

and transported to the representative off-site mixed waste disposal facility. 

The implementation of this alternative may require the use of on-site borrow material if an acceptable 

borrow source can be located on site. It is estimated that the on-site borrow activities at the FEMP 
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site would disrupt approximately 8.9 ha (22 ac) of the FEMP site. Potential woodlands and wetlands 

could be disrupted. The compensatory mitigation of the wetlands impact would be performed in 

accordance with 404(b)( 1) guidelines of the Clean Water Act and consultation with the COE, EPA, 

and OEPA. Note, however, that off-site borrow areas are used for cost estimating purposes under 

this alternative. I 

Soil and Geolonv 

Approximately 6.5 ha (16 ac) of soil at the representative off-site disposal facility would be 

permanently disturbed for the disposal of Operable Unit 2 wastes. The design of the disposal cell and 

the high evapotranspiration rate characterized in the permitted area would reduce the potential for 

contaminant transport. All disturbed areas at FEMP as a result of excavation and off-site disposal 

would be backfilled and regraded to blend with the surrounding grade of the area and revegetated to 

allow sufficient drainage while resisting heavy erosion of surface soils. A mulch pile resulting from 

remediation activities would be used as compost during the revegetation process. Geologic impacts 

would not be expected. 

@ Water Oualitv and Hvdrology 

The disposal of waste at the representative off-site disposal facility is not expected to impact water 

quality or hydrology. No surface water bodies are present on the representative off-site disposal area 

and long-term groundwater seepage from the cell on the groundwater would be essentially zero due to 

the arid environment, low precipitation, high evaporation, and low permeability design components of 

the cell. Long-term water quality and hydrological impacts are not expected at the FEMP site. 

Air Oualitv 

After excavating the contaminated material at the subunits, the areas would be revegetated to prevent 

wind erosion. The disposal of Operable Unit 2 wastes off site would not be expected to impact 

existing conditions at the representative off-site disposal facility 

Biotic Resources 

Long-term biotic impacts at the FEMP site as a result of remedial activities would be the loss of 2.6 

ha (6.5 ac) early/mid-successional and riparian woodlands habitat, 5.6 ha (1 3.8 ac) introduced 

grassland/leased pasture and old field habitat, and 0.10 ha (0.20 ac) of drainage ditch wetland habitat. 

Refer to Section 5.3.2.5.3 for an explanation of the wildlife and potential threatened or endangered @ 
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species that reside in these FEMP habitats. Existing plant communities (primarily shadscale-gray 

molly) and associated habitats at the representative off-site disposal facility would be displaced or 

disturbed as a result of the implementation of Alternative 3. The plant community is neither unique 

nor particularly valuable. The flora and fauna in the potentially disturbed area are neither endangered 

nor threatened. Species diversity is low, and aquatic ecosystems do not occur. Hence, biotic impacts 

would be minor at the representative off-site disposal facility. 

Wetlands and Floodolains 

Approximately 0.10 ha (0.20 ac) of drainage ditch wetland at the FEMP site would be lost as a result 

of remedial activities. Impacts would be minimized to the extent practicable. Remedial activities at 

the FEMP site would impact the floodplain; however, no change in flood elevations would be 

expected. No wetlands or floodplains have been delineated at the representative off-site disposal 

facility. A floodplaidwetlands assessment is provided in Appendix H. 

Socioeconomics and Land Use 

The representative off-site disposal facility is located in Tooele County, Utah, which encompasses 700 

square miles within the state and had a population of 26,000 people in 1990. Most lands within a 

16 km (10 mi) radius of the site are used very rarely because of their remoteness from urbanized 

areas, poor quality soil, and sparse vegetation characteristic of the region. Because the facility is 

located in an area with an arid climate far away from any population centers, the lack of human 

habitation offers many advantages from a long-term risk standpoint. 

Social and economic impacts occurring at the representative off-site disposal facility as a result of the 

implementation of Alternative 3 would be minor. Excess revenue gained by the State of Utah from 

disposal costs paid by the FEMP site would be expected to have extremely limited economic impacts. 

The work force population at the off-site facility is expected to remain the same resulting in minor to 

no impact. 

Cultural Resources 

A cultural resource inventory for the facility was performed in August 1981 by the Archaeological 

Environmental Research Corporation (DOE 1984). No cultural resource sites were found. No long- 

term impacts to cultural resources at the FEMP site would occur as a result of identification and 

management practices (as discussed in Section 5.3.2.5.3). 

1OOG:.'8,'8'7 
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5.4.2.4 Reduction of Toxicitv. Mobilitv. or Volume Throuph Treatment 1 

Alternative 3 would not treat the contaminated material from the subunits such that toxicity, mobility, 

or volume would be significantly reduced. The segregation and crushmg of the excavated material 

during construction is expected to slightly reduce the volume of contaminated material requiring 

2 

3 

4 

management. Removal of the contaminated material from the subunits would eliminate the potential 5 

for migration of contaminants. 6 

7 

Alternative 3 involves stabilization/solidification of an estimated 230 cu m (300 cu yd) of lead- 
contaminated soil from the Firing Range. Special requirements for solidification treatment would 

include performing treatability studies on the waste before full-scale operation. Stabilization/ 

solidification reduces the mobility of the contaminants by binding them in a cement mixture. 

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 lead in the soil or reduce its volume. Mobility is expected to be redud by 

preventing the lead from leaching out of the treated soil and would be verified through Wealability 

studies. However, compared to the totai volume of contaminated material to be disposed, the increase 

in volume in insignificant. 

5.4.2.5 Short-Term Effectiveness 

5.4.2.5.1 Protection of the Communitv During Remedial Action 

Implementation of this alternative would result in increased risks to the public dunng remediation 

activities. The short-term risks were evaluated for the private ownership land-use option, which is a 

worst case risk evatuation. The highest short-term risk potentially experienced by the non-remedial 

worker was 2.6 x 106 for the Active Flyash Pile. This risk is due to airborne particulates resulting 

for remedial activities. The highest short term risk potentially experienced by the private citizen at 

the site boundary was 2.0 x 10-6 for the Active Flyash Pile. 

This risk is due to airborne particulates as a result of remedial activities. Excavation. transportation. 

and disposal would a u s e  increased particulate emissions. Also, there would be increased rail uaffic 

associafed with o f f a  disposal of excavated material as contamhated material is transported over rail 
f , I  

000108 
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lines. Injuries and fatality risks related to train transportation for the private ownership land-use 

option are estimated at 1.8 and 0.48, respectively. Injuries and faxality risks related to train 

transportation for the private ownership land-use option are estimated at 0.73 and 0.19, respectively. 

The total dose to the public from an incident-free rail trip is estimated to be 4.6 x lod rem per 

person. During a simulated rail accident, the most severely impacted public population was a 

suburban or rural population, with a 2.7 x lo-' rem per person dose. 

Misting of the excavation area, haul roads, and staging areas during excavation and disposal would 

reduce particulate emissions. Vehicular traffic through the site could cause transport of 

contamination, but this 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. Airborne 

emissions would be monitored. 

Disposing of contaminated material From the Operable Unit 2 subunits at the representative 

commercial facility is not expected to exceed protective levels for the community near the facility in 

the short term. The material would meet the representative facility's waste acceptance criteria and 

would be managed within the facility's protective criteria. 

5.4.2.5.2 

Potential exposure pathways for the on-site workers include inhalation of particulates, dermal contact, 

ingestion, and external radiation. The short-term risks were evaluated for the private ownership 

land-use option, which is a worst case risk evaluation. During remediation activities, the highest 

short-term risk potentially experienced by the remedial worker was 5.1 x lo5 for the Active Flyash 

Pile. Almost all of this risk is due to direct radiation From radionuclides. The dose level for the 

remedial work was 210 mrem per person, well within the DOE occupational requirement of 5 

redyear. Also, the risk due to dose is manageable through ALARA principles; therefore, the 

remedial worker risk can be reduced if required. The HI for the remedial worker was below 1.0 for 

all subunits. 

Protection of Workers During Remedial Action 
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0 Appropriate levels of PPE, 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. 

General accident injuries and fatalities for remedial workers associated with remedial activities for the 

federal ownership land-use option are estimated at 11 .O and 0.16, respectively. Truck transportation 

injuries and fatalities for remedial workers associated with remedial activities for the federal 

ownership land-use option are estimated at 1.1 x 

transportation injuries and fatalities for remedial workers associated with remedial activities for the 

private ownership land-use option are estimated at 2.4 x and 1.3 x respectively. Train 

transportation injuries and fatalities for train workers for the federal ownership land-use option are 

estimated at 0.5 and 5.0 x lo”, respectively. Train transportation injuries and fatalities for train 

workers for the private ownership land-use option are estimated at 1.2 and 1.2 x 

and 5.8 x lo”, respectively. Truck 

respectively. 

J 

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 the potential for worker exposure to 

unacceptable contaminant concentrations. Training, procedures, and personnel monitoring would 

ensure that worker exposure would be ALARA. Therefore, short-term risks for remedial workers 

would be acceptable. 

0 

5.4.2.5.3 Short-Term Environmental ImDacts 

Short-term impacts at the representative permitted commercial disposal facility would be expected to 

be minor and are not evaluated in the following discussion. The impacts at the FEMP site as a result 
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of excavation and construction activities would be similar to Alternative 2, Short-Term Environmental 

Impacts (Section 5.3.2.5.3), with a few exceptions. Hence, the following evaluation will provide 

26 

21 

summarized information. 28 

29 

Soil and Geology 30 

Waste excavation and construction support activities would disrupt approximately 24.2 ha (60 ac), 

including upgraded access roads and a rail loading area that would be installed west of the AWWT 

31 

32 

Facility. Any trees and shrubs in these areas would be collected, chipped, and transported to a mulch 33 

FER\CRU2FS\SECSNEW.TXnAugusr 19, 1994 5 :  16pm 5-79 000110 



-. 
FEMP-OU02-5 DRAFT 
August 24, 1994 

pile. The pile would be temporary storage until utilized for restoration. Erosion control measures 

(e.g., silt fences, straw bales, vegetative covers, and dust suppressants) would be implemented during 

remedial activities to minimize erosion. Geological impacts would not be expected. 

A construction water and surface water control system would be installed to collect construction and 

surface water generated during construction. Surface water controls would include construction of 

on-property perimeter water control dikes and collection points. Water treatment would be performed 

as necessary. Perched groundwater to the South Field would not be collected under Alternative 3. 

Refer to Section 5.2.3.5.3 for more detail. 

Air Quality 

Excavation and construction activities would create the potential for air quality impacts due to the 

disturbance of contaminated material. 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. Refer to Section 

5.2.3.5.3 for more detail. 

Biotic Resources 

Waste excavation activities would cause similar short-term impacts as described in Section 5.3.2.5.3, 

with the exception of losing pine plantation habitat. 

Wetlands and Floodplains 

Refer to Section 5.3.2.5.3 for more detail on expected wetland and floodplain impacts as a result of 

waste excavation activities. A FloodplaidWetlands Assessment is provided in Appendix H. 

Socioeconomics and Land Use 

Short-term impacts to socioeconomics and land use would be minor with the implementation of 

Alternative 3. The present worth capital cost of implementing Alternative 3 is estimated at $212.7 

million. The collective revenue for the CMSA would increase by 26.5 percent. Most of the increase 

would occur during the performance of the alternative (the first 4 years). Minimal increase would 

occur during the remainder of the 30 years. Consequently, minor economic impacts would be 

000115 
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0 expected for the CMSA as a result of implementing - off-site disposal. Refer to Appendix C for 

information related to transportation risks associated with off-site disposal. 
-> 

Cultural Resources 

All non-controlled areas (not previously disturbed) associated with Operable Unit 2 would be 

surveyed and managed appropriately in accordance with the NHPA, OHPO, AIRFA, and NAGPRA. 

(Refer to Section 5.3.2.5.3.) 

5.4.2.5.4 Duration of Remedial Activities 

RAOs for Alternative 3 would be achieved within 51 months. This time includes excavation and 

transportation of the contaminated material off site for disposal. 

5.4.2.6 Imdementabilitv 

5.4.2.6.1 Technical Feasibilitv 

The technical feasibility of excavation, transportation, and off-site disposal of contaminated material 

from the subunits is commonly performed and reliable. The transportation, excavation, segregation, 

crushing/shredding, drying, and packaging activities can be easily implemented using standard 

construction equipment and techniques. Off-site transport would consist of rail transport of the 

gondola cars directly to the facility. 

Several minor difficulties may be encountered during implementation of this alternative. First, visual 

segregation of material would not be exact; however, this is not critical to the success of the 

alternative. Second, the radiological sampling and confirmation during excavation activities would be 

time consuming; however, timing is not a critical issue. Finally, certification of compliance with 

acceptance criteria for disposal at the representative off-site disposal facility will require special 

attention. 
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5.4.2.6.2 Administrative Feasibility 29 

All excavation, segregation, and packaging of contaminated material generated with this alternative 

will be conducted entirely on site. 

for these activities are ARARs. 

30 

Substantive provisions of permits that would otherwise be required 31 

Compliance with ARARs is required of any selected remedial 32 

alternative. EPA and OEPA are the key agencies that will determine if (1) the proposed/selected 
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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 actio& and responsibilities between the DOE 

and EPA. Pursuant to CERCLA and the ACA, EPA will review and approve the FS, and ultimately 

the remedial design. OEPA actively participates in the review process. Off-site activities are 

required to meet all applicable state and federal requirements. 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. In addition to a RCRA manifest, 

various DOT, state, and local permits for transportation of the contaminated material from FEMP to 

the representative off-site disposal facility would be required. However, shipment of such material 

throughout all regions of the country is performed routinely; therefore, such approvals should be 

possible albeit time consuming. It will be necessary to obtain approval from representative 

commercial facility for disposal of contaminated material from the subunits. 

5.4.2.6.3 

Personnel with highly specialized skills would not be required for excavation or disposal activities. 

Laborers capable of operating standard driers, crushers, and material-handling equipment would be 

available. However, health and safety professionals would be required to perform personnel 

monitoring. These personnel and others required for implementation of this alternative are readily 

available. 

Availabilitv of Services and Materials 

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. 

5.4.2.7 Costs 

The estimated capital cost and annual O&M costs for this alternative are summarized in Table 5-9 and 

presented in detail in Appendix F. The cost estimates for this alternative have a minus 30 percent to 

plus 50 percent accuracy. 
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PRESENT WORTH COSTS 
CAPITAL O&M NET 

$200,200,000 $12,500,000 $2 12,800,000 

TABLE 5-9 

ANNUAL O&M 
Year 1 Years 2-5 Years 6-30 5-Year Review 

$900,000 $800,000 $700,000 $100,000 

ALTERNATIVE 3 

CAPITAL, O&M, AND NET PRESENT WORTH COSTS 
EXCAVATION AND OFF-SITE DISPOSAL 

The present worth costs are calculated based on a 51-month implementation period. 

5.4.2.7.1 CaDital Cost 

Capital cost consists of both direct and indirect costs. Direct capital cost includes costs for materials, 

subcontracts, equipment, and labor. Indirect capital cost includes costs for engineering, corktruction 

management, health and safety requirements, and contingencies associated with the alternative. A 

more detailed description of the capital costs, O&M cost, and assumptions used to determine costs is 

provided in Appendix F. a 
5.4.2.7.2 O&M Costs 

O&M costs include minimal long-term maintenance and monitoring. 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. 

5.4.3 

In the detailed description and analysis for Alternative 3, the receptors are the expanded trespasser 

and off-property resident farmer and the PRLs were calculated for a 1 x 

However, to assess the sensitivity of the effects of alternative receptors, the on-property resident 

farmer receptor (private ownership) was also evaluated with PRLs based on the same risk goals of 1 x 
ILCR and 0.2 HI, as previously discussed. In addition, the expanded trespasser and off-property 

ILCR and 0.2 HI for this alternative as well as the 

Sensitivitv Analysis of Alternative 3 

ILCR and 0.2 HI. 

resident farmer receptors are evaluated at 1 x 

on-property resident farmer. The volumes of contaminated material requiring excavation and disposal 

for the different receptors and PRLs are presented in Appendix E. Costs for the different receptors 

and PRLs are provided in Appendix F. 0 
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If the government released the property of the Operable Unit 2 subunits for private ownership, 

additional volumes of contaminated material would have to be removed. Under private ownership, 

which the FEMP property could be free-released to the public, the cleanup criteria would be more 

stringent and would have to meet the PRLs for the on-property resident farmer for the individual 

subunits, as presented in Table 5-10. No engineering controls or protective measures could be 

implemented at the subunits to reduce the risks to an on-property resident farmer. To meet those 

PRLs, all material with contaminant levels above background would have to be removed from the 

subunits. The volume of material to be excavated is 599,000 cu m (784,000 cu yd). The major 

in 

differences in the evaluation criteria between cleaning up the subunits to the PRLs for an on-property 

resident farmer versus maintaining the subunits under federal ownership with access controls are 

overall protectiveness, long-term effectiveness, cost, and over site decisions. 

Overall protectiveness and increased flexibility in land use would increase due to removal of 

additional quantities of the source of contamination. The additional quantities of contaminated 

material would contain smaller concentrations of the contaminants than under the expanded trespasser 

scenario with administrative controls, because the higher concentrations would be removed. By 

reducing or eliminating the source, restrictions to access and/or use of groundwater could be lessened 

or eliminated completely. Under federal ownership with access controls, the source of contamination 

would be reduced to acceptable ,levels and access controls would have to be implemented at the 

subunits. 

Additionally less groundwater monitoring would be required to ensure effectiveness of the remedial 

actions. Also, no maintenance activities would be required, and 5-year CERCLA reviews would not 

be required. Since the contaminated material would be removed, no future remediation activities 

would be needed at the subunits. The HI is less than 1.0. 

The net present worth cost for achieving the on-property resident farmer PRLs for this Alternative 3 

is $465 million, which is $252 million more than excavating the subunits to the expanded trespasser 

and off-property farmer P u s .  

The short-term effectiveness would increase because more volume of contaminated material would be 

excavated to allow additional exposure to the workers and the community during construction and 

transportation activities. 
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L 

TABLE 5-10 

SUMMARY OF OPERABLE UNIT 2 PRLS 
-FOR PRIVATE OWNERSHIP 

See footnotes at end of table. 
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TABLE 5-10 
(Continued) 

COC 
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PRIVATE OWNERSHIP 
Background On-Property Resident Farmer (RME)a 

I ARAR ValueC 10" ILCR HI 0.2 

Beryllium 
Uranium-234 
Uranium-235/236 
Uranium-238 
Uranium-Total 

II cesium-137 I 0.71 I 0.72 I I II 

0.6 0.6 
1.24 2.0 
0.15 0.24 
1.22 1.47 
3.4 24 . 28 

11 Ne~tunium-237 I 0.0 I 4.3E-2 I I 11 

Dibenzo(a,h)anthracene 
Uranium-234 
Uranium-235/236 
Uranium-238 
Uranium-Total 

11 Arsenic 

0.0 4.6E-4 
1.24 2.0 
0.15 0.24 
1.22 1.41 
3.4 21 24.8 

I 8.2 I 8.2 I I 

11 Arsenic I 8.2 I 8.2 I I 

See footnotes at end of table. . .  
. I  , .  

..I ,_ 0 9 0 ii7 FER\CRWFS\NM&ABS- 10. NEW\Augustl9. 1994 5:59pm 5-86 



-. 
FEMP-OUO2-5 DRAFT 
August 24, 1994 

COC 

TABLE 5-10 
(Continued) 

Background On-Property Resident Farmer (RME)a 

Value' 10" ILCR HI 0 . 2  I ARAR 

I I PRIVATE OWNERSHIP 

Indeno(l,2,3-cd)pyrene 

Phenanthrene 

0.0 7.3E-3 0.496 
0.0 0 .19  

aRME = reasonable maximum exposure. 

bILCR = incremental lifetime cancer risk; value shown is ILCR plus background. 

'Background value from RI, Table 4-la, surface concentrations. 
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Alternative 6: Excavation and On-Site Disuosal with Off-Site Disuosal of Fraction 
ExceedinP Waste Acceutance Criteria 2 

3 - -- 

Descriution 4 

Alternative 6, soil, flyash, lime sludge, and debris within the Operable Unit 2 subunits with 5 

contaminant concentrations above the PRLs (refer to Table 5-7) would be excavated and disposed at 

an on-site disposal facility. During excavation, the material would be visually segregated according to 

size. Larger debris would be staged for shreddinghushing before being deposited in the disposal 

cell. During excavation, the contaminated soil below the PRLs for dermal contact would be separated 

and used to construct the interior portions of the berms for the on-site disposal facility. The 

contaminated material with COC concentrations above the on-site disposal waste acceptance criteria 

(WAC) would be separated and disposed off site at a permitted facility. (Refer to Appendix E.2 for 

WAC.) 

This alternative includes site preparation; removal, transportation, and disposal of contaminated soil 

and debris; site restoration; and institutional actions. It is anticipated that this alternative would take 

51 months to complete. The block flow diagram for this alternative is shown in Figure 5-19. 
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5.5.1.1 Site Preuaration 

Site preparation involves preparing site-specific operations plans; construction surveying; establishing 

exclusion zones; installing erosion and sediment control measures and runoff control facilities; 

clearing and grubbing; and installing site utilities, and construction support facilities, and relocating 

utilities and ditches. The following paragraphs describe each of these activities. Refer to Figures 

5-12 and 5-20 for site plans. 

5.5.1.1.1 Preuaration 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 
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identify health and safety concerns regarding the remediation activities, and define the safeguards 

(i.e., engineering controls, monitoring, PPE) to be taken to alleviate or minimize these concerns. 

The storm water management plan and erosion and sediment control plan would describe the methods 
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and facilities to handle storm water and minimize erosion during construction. 
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5.5.1.1.2 Construction Survevinq 

Site preparation would continue with construction surveying. The initial surveying would provide the 

baseline vertical and horizontal controls for-the construction activities. From this, the area 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 would be prepared. 

5.5.1 . 1 .3 

Exclusion zones would be established around the subunits and at the on-site disposal cell to control 

access in order to.minimize the exposure to and transport of contaminants. The ingresdegress control 

points would be located adjacent to the decontamination facilities for both personnel and vehicles. 

Exclusion Zones 

5.5.1.1.4 

Before beginning earthwork and removal of contaminated material, 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 one of two sedimentation tanks. 

One sedimentation tank would be located at the South Field to collect runoff from the Inactive and 

Active Flyash Piles and South Field. Another sedimentation tank would be located near the Lime 

Sludge Ponds and Solid Waste Landfill for collection of runoff from those subunits. In addition to 

Erosion and Sediment Control Measures and Runoff Control Facilities 
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the sedimentation tanks at the subunits, a sedimentation tank would be installed at the disposal cell for 22 

collection of surface water runoff during construction activities. 

The construction water from the sedimentation tanks would be conveyed to the AWWT facility by a 
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double-walled HDPE pipeline. 

a 10-year, 24-hour rain event and checked for the potential impact from a 25-year, 24-hour rain 

event. Runoff from areds outside the contaminated zone would be diverted to perimeter ditches. 

Wind erosion and dust generation at the construction areas would be controlled by utilizing water 

sprays and dust suppressants, covering stock piles, and using temporary vegetative covers. 

The runoff control facilities would be designed to control runoff from 26 
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5.5.1.1.5 Clearing and Grubbing 

Clearing and grubbing of the vegetated areas in and around the subunits, access roads, staging areas, 

and on-site disposal facility will facilitate construction activities that follow. The trees and shrubs in 

these areas would be collected and screened for radiological contamination. Contaminated material 

would be placed in the on-site disposal facility. The remainder would be 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 subunits and spread over the areas as compost during site restoration activities. 

5.5.1.1.6 Site Utilities 

Site utilities would include security fencing, access road, power supply, and water supply. 

Construction fences and physical markers would be installed around the subunits and disposal cell to 

identify their boundaries and to limit personnel and equipment access. Existing roadways would be 

upgraded as necessary to accommodate construction equipment. A power line would be installed 

from the on-site power source to the construction power centers. From there, power would be 

distributed to the construction facilities, staging areas, and site lighting. Potable water, shower, and 

toilet facilities would also be supplied, as required. 

Access roads would be constructed from the South Field area and Solid Waste LandfiWLime Sludge 

Ponds area to the disposal facility site for transportation of the contaminated material. Also, the 

South Access Road to FEMP would be relocated east of the disposal cell to allow the existing road to 

be crossed during transportation of the contaminated material. Security fencing would be installed 

around the disposal cell. 

5.5.1.1.7 Construction S U D D O ~ ~  Facilities 

Three general construction areas would be established for construction support facilities. One would 

be constructed at the South Field area, another at the Solid Waste LandfiWLime Sludge Ponds area, 

and a third at the on-site disposal cell. The construction support facilities would include an office 

area, staging areas, 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. 

A staging area for temporary storage, shreddinglcrushing, drying of contaminated material would be 

pro ided at each general construction area. Drying facilities would only be required for the Lime 
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Sludge Ponds, and therefore, would only be located at the common staging area for the Solid Waste 

LandfiWLime Sludge Ponds. 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 would be constructed at the egress points next to the 

staging areas. The decontamination facilities would include a trailer to remove/store/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 local sedimentation tank, and later pumped to the 

AWWT facility. 

5.5.1.1.8 

During site preparation activities at the South Field, a potable water line and the South Plume force 

Relocation of Utilities and Ditches 

main that exist along the east border of the South Field would be relocated to prevent possible 

damage or breakage during construction activities. 

5.5.1.2 Removal of Contaminated Material 

5.5.1.2.1 General Removal 

Contaminated material from the subunits would be removed in layers to enable the contaminated soil 

to be separated from construction debris by visual observation. Types of equipment to be used 

include track excavators, front-end loaders, and backhoes. Safe excavation slopes following OSHA 

guidelines would be maintained. Shoring would be implemented as necessary during excavation, and 

pumps and tanks needed to remove and store any water encountered would be used. Monitoring 

wells in the excavation area would be plugged and abandoned as necessary. 

The contaminated material would be excavated from the subunits and placed in dump trucks. After 

excavation, confirmation sampling would be performed around the excavated areas to ensure PRL had 

been met. The trucks would then transport the contaminated material to a transfer point near the 

on-site disposal cell and 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. ' 
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located in a field trailer near the excavation area. Based on the field screening, contaminated soil 

with apparent radiological contamination below the PRLs for dermal contact would be staged and 

sampled for verification of contamination levels. At the same time, contaminated material with 

apparent radiological contamination above the WAC based on field correlated screening for the on-site 

disposal facility would be segregated, staged, and packaged for off-site disposal. Soil 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 facility. The remainder of the contaminated 

material would be segregated based on size. Larger material (debris) would be shredded/crushed and 

deposited in the disposal facility. The material not requiring crushing/shredding would be deposited 

directly in the disposal facility. 

Before excavation would be performed at the Lime Sludge Ponds, free-standing water in the north 

pond would be removed by forming trenches to a sump and pumping the water to the sedimentation 

tank. Material with an appreciable amount of water would be transported to the staging area for 

dewatering. Any construction water encountered during excavation in each subunit would be pumped 

from the excavation to a sedimentation tank for removal of suspended solids before being sent to the 

AWWT facility via newly constructed pipeline. 

After the contaminated material has been excavated from the subunits, 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 subunit would begin. 

5.5.1.2.2 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 the TCLP for lead. Soils that are not a hazardous waste 

would be processed with the other contaminated material in the South Field and soils that leach lead 

above 5 mg/L would be treated and placed in DOT-approved containers and transported to the 

representative off-site mixed waste disposal facility. In the event that future RODS for the site include 

development of an on-site mixed waste treatment and disposal facility, the feasibility of treatment and 

{disposal of the Firing Range soil at the facility will be evaluated. 
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5.5.1.3 Treatment of Contaminated Material 

It is expected that large debris, including concrete and steel, will be encountered during excavation of 
the Solid Waste Landfill, Inactive Flyash Pile, and South Field. Size reduction (shredding/crushing) 

of this debris would be required to facilitate handling and packaging. It is estimated that 

approximately 12,100 cu m (15,800 cu yd) of debris would require size reduction. which would be 
performed using a heavy-duty crusher. 

To treat the lead-contaminated soil from the Firing Range, a standard pug mill type mixer would be 

used to mix the contaminated soil with cement, water, and any required additives. The additives 

required would be based on treatability studies conducted during remedial design. Once the material 

is thoroughly mixed and cured, samples for unconfiied compressive strength and TCLP testing would 
be collected. Treated soils that exceeded the toxic characteristic level for lead would be recycled back 

to the mixer for further mixing until acceptable tests are achieved. During mixing, monitoring of 

particulates generated by mixing would be performed and controlled as necessary. The mixed 

material would be conveyed directly into IBCs. 

5.5.1.4 'I'ransDonation of Contaminated Material 
The waste would be transported by dump trucks from the subunits to the on-site disposal facility. 

The dump trucks would be lined and covered to prevent the trucks from becoming contaminated and 

to prevent the spread of contamination during transportation. Contaminated material requiring off-site 

disposal would be placed in IBC containers and transported by trucks to the representative off-site 

disposal facility. 

5.5.1.5 DisDosal of Contaminated Material 

5.5.1.5.1 On-Site Dismsal 

For this FS, an on-site disposal facility is assumed to be constructed in the southeast comer of the 

FEMP site east of the site access road. (For location, refer to Figure 5-21.) The location of the 

disposal cell (refer m Appendix E.3) was selected based on m W h g  the potential conflicts with 

other operable units' on-site disposal plans identified in the selected LRAS. 

Based on a series o# soil boring in the area, the geology of the disposal facility location identified in 
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other FEMP operable units, the disposal facility capacity and footprint would be adjusted accordingly 

during the Remedial Design process. 

1 

2 

The contaminated material with COC concentrations exceeding the PRLs, including the flyash and 

lime sludge from the Operable Unit 2 subunits, would be consolidated and disposed in this facility. 

The disposal facility would be constructed in accordance with the applicable ARARs and DOE 

guidelines. The disposai cell would be designed for a minimum of 200 years design life with 1,OOO 

years expected effective life with proper maintenance. Approximately 134,OO cu m (315,000 cu yd) 

of contaminated soil, lime sludge, flyash, debris, and generated waste from Operable Unit 2 would be 

placed in the disposal cell. 

Construction of the disposal cell would include site preparation, a decontamination facility for 

personnel and equipment, a liner system, leachate collection and treatment system, disposal of the 

contaminated material, and a capping system.. (Refer to Figure 5-22 and 5-23.) , '  

DisDosal Cell Liner Svstem 

The liner system (see Appendix E) would be constructed before the contaminated material is 

excavated from the Operable Unit 2 subunits. The construction of the liner system would begin with 

site preparation, which would include clearing and grubbing; 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. 

Subgrade for the liner would be graded and compacted to at least 95 percent of the maximum 

standard Proctor density. The components of the liner from top to bottom include a cushion layer, a 

leachate collection system layer, a primary liner system layer, a leak detection system layer, and a 

secondary liner system layer. Contaminated material placed on top of the cushion 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 below the cushion layer. No heavy equipment would be 

operated over the liner until the cushion layer is placed. 

The leachate collection system and leak detection system would include perforated HDPE leachate 

collection piping in the drainage layer, two HDPE leachatel/collection sumps outside the liner area, 

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. a 
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Placement of Contaminated Material 1 

Placement of the contaminated material would begin after the completion of the liner system and 

when the cell is ready to accept the material from the subunits. 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 within the cell would be collected and pumped to the 

2 .  

3 

4 

5 

sedimentation tank before conveying to the AWWT facility for further treatment. 6 

Capping Svstem 

The composite cap would be constructed after the consolidation of the contaminated material in the 

disposal cell. The composite cap would be constructed in accordance with applicable regulations and 

DOE guidance. The cap would consist of the following components from bottom to top: a 

contouring layer, an infiltration/radon barrier, a drainage layer, a biotic barrier, a filter layer, 

vegetative support soil layer, and a topsoil layer. 

Following placement of the capping materials, the cap surface would be finish graded with a 

minimum slope of 4 percent, seeded, and mulched in accordance with the approved erosion and 

sediment control plan. 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. 

Various activities would be performed at the disposal facility 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. 

5.5.1 S . 2  Off-Site Disposal 

Approximately 2,300 cu m (3,100 cu yd) of the contaminated material excavated from the subunits 

would contain elevated concentrations of uranium-238 that exceed the waste acceptance criteria for the 

on-site disposal facility (see Appendix E.2). The contaminated material exceeding the WAC would be 

packaged in IBCs at the staging area and loaded on trucks for transportation to the representative off- 

site disposal facility. - 
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a The representative off-si% disposal facility is licensed to receive naturally occurring radioactive 

materials, low-level radioactive materials, and mixed hazardous and low-level radioactive materials. 2 

Treatment, such as solidification and-vitrification, is not required for the contaminated material in the 

Operable Unit 2 subunits to meet the representative off-site disposal facility waste acceptance criteria. 

3 

4 

5 

5.5.1.6 Site Restoration 6 

After removal of the contaminated material from the subunits, a post-removal survey of each subunit 

be graded to blend with the surrounding topography. (Refer to Figures 5-14 through 5-18.) Clean 

fill for the final grading would be hauled to FEMP from an off-site source. 

7 

- 
would be performed to determine earthwork requirements for the final grading. The subunits would 8 

9 

An on-site borrow source IO 

would be evaluated during remedial design. A prospective area for the on-site borrow location is 

presented in Appendix E.7. All construction support facilities no longer required for maintenance 

I I  

12 

would be demobilized, decontaminated, as necessary, and taken off site. 

vegetated to minimize erosion; 

Final graded areas would be 13 

grass and trees native to the area would be used. The runoff control 14 

system for the final grade areas would be designed for runoff from a 25-year, 24-hour storm event 15 

and checked for potential impact from a 100-year, 24-hour storm event. 

5.5.1.7 Perched GroundwaterKonstruction Water Treatment 18 

After removal of the contaminated material, no groundwater collection system would be required 

because the contaminated material that impacts the perched groundwater is no longer present. 

However, water encountered during excavation would be collected and 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. 

5.5.1.8 Institutional Actions 

5.5.1.8.1 Groundwater Monitoring 

Groundwater monitoring wells would be placed around the disposal facility to monitor its 

effectiveness in preventing migration of the COCs. (Refer to Figure 5-22.) The monitoring wells 

would include both Type 1 and Type 2 monitoring wells. The wells would be sampled semiannually . . ) ,  
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0 to evaluate the effectiveness of the facility and the long-term protection to human health and the 

environment. 

In addition, groundwater monitoring wells would be installed at the subunits upon completion of 

construction activities to monitor the effectiveness of remediation at the subunits. Sampling of the 

wells would be performed as necessary to verify the long-term effectiveness and continued 

protectiveness to human health and the environment. 

5.5.1.8.2 Access Restrictions 

Access controls would be implemented after construction activities have been completed at the 

disposal cell and the subunits to deter trespassing and unauthorized access. A fence would be 

installed around the perimeter or boundary of each subunit and the disposal cell with posted "No 

Trespassing" signs. 

5.5.2 Detailed Analysis 

5.5.2.1 

Alternative 6 would be protective of both human health and the environment and would meet the 

RAOs. Following removal, the soil and debris with contaminant concentrations above the PRLs for 

the off-property resident farmer and expanded trespasser would be disposed at the on-site disposal 

facility. Therefore, this alternative would consolidate the source of contamination and provide 

engineering and institutional actions to reduce the potential for exposure through the identified 

pathways. The facility would prevent direct exposure to the contaminants and would be designed for 

a maximum life of 1,000 years. 

Overall Protection of Human Health and the Environment 

Placement of the contaminated material in the disposal facility would be protective of human health 

and the environment. The liner system would include leachate collection and leak detection layers 

which provide the ability to effectively remove leachate that is generated and monitor the liner system 

for leaks. The leak detection system would allow corrective measures and/or repairs to the liner 

before leachate/contamination reached the ground and entered the groundwater. The liner with 

leachate collection and leak detection layers would reduce the potential for contamination to migrate 

from the cell and provide protectiveness to the Great Miami Aquifer. Groundwater monitoring at the 

disposal cell would be performed to ensure protection of the Great Miami Aquifer below the cell. @ 
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Alternative 6 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. 

Engineering controls and institutional actions would protect the community and workers during 

implementation of this alternative. Institutional actions (e.g., groundwater monitoring at the disposal 

cell and access 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. 

5.5.2.2 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 2.3. The complete list of 

ARARs and TBCs is presented in Appendix B. 

5.5.2.2.1 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 all contaminated material 

above PRLs from Operable Unit 2. Most of this material would be disposed at an on-site disposal 

facility. Any material that does not meet the on-site waste acceptance criteria would be sent to an 

approved off-site disposal facility. 

The engineering controls and institutional actions described earlier 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 would be met at the boundary of the disposal facility and at each Operable Unit 2 

subunit, Ohio Water Quality Standards would be met at both Paddys Run and the Great Miami River, 

and air emission standards and radon protection standards would be met above the on-site disposal 

facility and each subunit. 

The South Field was the only subunit that would exceed the surface water AR4Rs for the no action 

alternative. Under Alternative 6, the concentrations of dieldrin and PAHs at Paddys Run would be 

equal to the ARAR standards of 7.6 x lo-" pg/L and 0.31 pg/L, respectively. The concentrations at 
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ARAR 
Standard 

the Great Miami River would be 9.8 x pg/L for dieldrin (below the 7.6 x lo4 pg/L standard) and 

4.1 x 10" pg/L for PAHs (below the 0.31 pg/L standard). These concentrations are for the expanded 

trespasser scenario, which would have higher soil cleanup levels than the on-property resident farmer. 

Therefore, since the expanded trespasser scenario would meet the ARAR standards, the on-property 

farmer scenario would meet them also. 

Point of Solid Lime Inactive Flyash Active On-Site 
Compliance Waste Slud e PilelSouth . Flyash Pile Disposal 

Landfill Ponis Field Facility 

These standards are identified in Table B-1 of Appendix B. Table 5-11 illustrates that on-site disposal 

also brings Operable Unit 2 into compliance with the groundwater MCL for uranium, which would 

not be met under the no action alternative. The maximum groundwater concentration is presented in 

the table (underneath subunit); therefore, the points of compliance, which are at the boundaries of the 

subunit and the on-site disposal facility, would also, comply with the uranium MCL. 

Total 
Uranium 

TABLE 5-11 

COMPLIANCE WITH OPERABLE UNIT 2 CHEMICAL-SPECIFIC ARARs 

ALTERNATIVE 6 

Under Subunit 18 pgIL 3.2 pgIL 18.4 pglL 10.7 pglL 20 pgIL 

FEMP Fenceline 0.7 pgIL 0.1 pgIL 2.2 pglL 1.5 pglL 2.1 pg/L 
20 pglL 

~ 

GROUNDWATERa 

a These concentrations are for the expanded trespasser scenario, which would have higher soil cleanup levels than the on- 
property resident farmer. Therefore, since the expanded trespasser scenario would meet the ARAR standards, the on- 
property resident farmer scenario would meet them also. 

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. 

5.5.2.2.2 Action-Specific ARARs/TBCs 

Alternative 6 would meet the principal action-specific ARARdTBCs discussed in Section 2.3 and 

listed in Tables B-2, B-3, and B-4 of Appendix B. Because Operable Unit 2 includes both low-level 
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disposal facility would meet the more stringent requirements for the disposal of low-level radioactive 

EPA states in 40 CFR $192.02(a) that the disposal facility must 

33 - 0 wastehesidual radioactive material. 34' 
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be designed tc be effective for up to 1,000 years, to the extent reasonably achievable, and in any 

case, for at leas 200 years. DOE Order 5820.2A requires compliance with performance objectives 

for low-level radioactive waste disposal site, including protection of public health and safety, 

protection of the public and the environment from releases of radioactivity, and protection of 

groundwater resources. 

The on-site disposal facility would also meet the less stringent OEPA technical requirements for the 

disposal of solid waste. These requirements include specifications for the design and construction of a 

liner and cap system for the on-site disposal facility. Material with contaminant levels that are below 

the PRLs (see Section 2.0), would not be considered waste and would be left in place. 

' 

Material from the South Field Firing Range is assumed to be mixed waste and would be treated and 

shipped to an off-site disposal facility that is approved to accept mixed waste. This waste must 

comply with the storage, packaging, and transportation requirements of RCRA, including the manifest 

system, while it is being prepared and shipped from the FEMP. Packaging and transportation of 

these wastes would also be required to meet DOT and DOE requirements for the transport of 

hazardous materials. These RCRA, DOT, and DOE regulations are considered to be non-ARAR 

requirements and are listed in Table B-6 of Appendix B. Operable Unit 2 must comply with both the 

administrative and substantive standards of non-ARAR requirements. Firing Range material that is 

not hazardous, but contains COCs above the PRLs, would be disposed of on-site with the rest of the 

South Field low-level radioactive wastehesidual radioactive material. 

- 

5 S.2.2.3 Location-SDecific ARARs/TBCs 

Alternative 6 would not meet all the location-specific ARARdTBCs discussed in Section 2.3 or in 

Table B-5 of Appendix B. Because the on-site disposal facility would contain solid waste in addition 

to low-level radioactive wastehesidual radioactive material, it must comply with the OEPA siting 

criteria in the Ohio Solid Waste Disposal Regulations. OAC 3745-27-07 lists the following areas 

where a solid waste disposal facility may not be located: 

in a floodway; 

in surface and subsurface areas surrounding a public water supply well through which 
contaminants may move toward and may reach the public water supply well within a period 
of five years; 
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above an aquifer declared by the Federal government under the Safe Drinking Water Act to 
be a sole source aquifer; 

above an unconsolidated aquifer capable of sustaining a yield of 100 gallons per minute 
a 24-hour period to a water supply well located within 1,000 feet of the limits of solid 
waste placement; 

in a regulatory floodplain; 

within 1,000 feet of a water supply well or developed spring; 

within 300 feet of the facility’s property line; 

for 

within 1,000 feet of a domicile whose owner has not consented in writing to the location of 
the facility; 

within 200 feet of a stream, lake, or natural wetland; 

the isolation distance between the uppermost aquifer system and the bottom of the 
recompacted soil liner of the disposal facility cannot be less than 15 feet of in situ or added 
geologic material. 

The proposed feasible location of the on-site disposal facility is on the eastern side of the FEMP 

which is not in a floodway or floodplain; near a stream, lake, or wetland; within 1,000 feet of a 

water supply well or developed spring; or near enough to a public water supply well so that 

contaminants may reach the well within a period of 5 years. The facility would not be placed within 

300 feet of the FEMP property line or within 1,000 feet of a residential house. The isolation distance 

@ 

between the uppermost aquifer system and the bottom of the recompacted soil 1iner.would be greater 

than 15 feet. 

The remaining two siting criteria (bullets three and four) cannot be met because of the FEMP’s 

location over a sole-source aquifer that is capable of sustaining a yield of 100 gallons per minute for a 

24-hour period. Because the aquifer underlies the entire site, a waiver would be requested to locate 

an on-site disposal facility on the FEMP. The waiver request would be based on the ability of the 

selected remedial action, through the use of another method or approach, to attain a standard of 

performance that is equivalent to that required by the ARARs. The pertinent standard of performance 

in this case is the protection of human health and the environment. (See Section 2.3.3.1 for a 

detailed discussion on the basis for a waiver.) This protectiveness would be based on both the 

hydrology of the disposal location and the engineering design of the facility. A feasible combination 

of location and design has been evaluated in this FS and has been foundit! be protective of human 0 
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health and the environment. This conclusion is based on conservative fate and transport modeling and 

residual risk assessment which have shown that risks to humans would be less than 1.6 x lo6.  (See 

Appendices C and D for additional information on modeling and risk assessment.) 

There is a 0.1 ha (0.2 acre) 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. The Inactive Flyash Pile and a portion of the 

South Field are located in the 100-year floodplain of Paddys Run. Under this alternative, no adverse 

impacts to the floodplain would be expected. 

5.5.2.3 Long-Term Effectiveness and Permanence 

5.5.2.3.1 Magnitude of Residual Risks 

The contaminated materials in the subunits 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 ILCR or an HI of 0.20. The COCs and their respective PRLs and 

background concentrations are listed in Table 5-7. Following removal of the contaminated material 

from the subunits and disposal in the on-site disposal cell, the exposure risk would be reduced to 

acceptable levels. The disposal cell would eliminate the exposure to contaminated surface soils. 

For the federal ownership scenario, the highest residual risk and HI for the expanded trespasser are 

2.5 x 

residual risk and HI to the off-property resident farmer under federal ownership are 2.2 x and 2.7 

x lo-’ for the South Field. The highest residual risk for the on-property resident farmer under private 

ownership is 6.4 x 

child for the Solid Waste Landfill. The highest residual risk for the off-property resident farmer 

under private ownership is 1.4 x 

off-property resident child for the South Field. 

ILCR for the South Field and 2.8 x lo-’ HI for the Lime Sludge Ponds. The highest 

for the South Field area. The highest HI is 0.76 for the on-property resident 

for the South Field area. The highest HI is 3.5 x for the 
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Residual risks were also calculated for the on-site disposal cell considering the volume of waste 

contained in the cell under private and federal ownership. For federal ownership the risk to the 

expanded trespasser and off-property resident farmer from disposal cell is 1.4 x 

respectively; no HI applies for the expanded trespasser and the HI for the off-property resident farmer 

1 

2 

and 1.6 x 3 

4 

is 2.6 x For private ownership the risk to the expanded trespasser and off-property resident 

those for federal ownership. 7 

5 

farmer from the disposal cell is 7.3 x and 1.6 x lo6, respectively. The HIS are the same as 6 

8 

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. The modeling procedures, assumptions, and results are presented in Appendix D. 1. In I I  

the model, the liner and leachate collection system were assumed to fail within the 200-year design 

9 

IO 

12 

life of the facility and cannot be repaired. 

However, since the cap is on the top of the waste, it was assumed that cap can be repaired and will 

be effective for the 1,000-year modeling period. 

It is possible that the capping system may also fail. 13 

14 

Therefore, infiltration through the cap will result in 15 

the same amount of leachate passing through the liner system. a 16 

17 

The HELP model calculations indicate that if the HDPE geomembrane in the cap is effective it would 

geomembrane in the cap is assumed not effective. In addition, the waste layer with the highest 

contamination level and lowest desorption K,, is used to determine the leachate concentration. 

reality, the leachate from the layer with high leachate concentration will interact with other layers 

under it and reach an equilibrium which will result in a lower leachate concentration. 

application of these and other conservatisms (see Appendix D. 1 and Appendix E.2), concentrations as 

high as 360 pCi/g may be left in an engineered on-site disposal cell. For the purpose of the FS, the 

18 

reduce infiltration to 0.07 inchlyear. However, for the disposal cell modeling, the HDPE 19 

20 

In 21 

22 

Based on 23 

24 

2s 

26 WAC has been set at 360 pCi/g. During the remedial design, final WACS will be established. 

5.5.2.3.2 

After remediation, the major Operable Unit 2 source of risk would be contained in the on-site 

Adeauacy and Reliability of Controls 

27 

28 

29 

disposal cell. 

debris excavated from the subunits with COC concentrations above the PRLs. The disposal cell uses 

proven construction technologies and materials of construction. 

The disposal cell would contain all the contaminated soil, lime sludge, flyash, and 30 

31 

Similar disposal cells are currently 32 0 being employed for the containment of hazardous wastes and low-level radioactive waste under both 33 
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DOE and NRC programs, as well as for uranium tailings under the Uranium Mill Tailings Remedial 

Act (UMTRA) and the Formerly Utilized Sites Remedial Action Program (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. 

In addition to the capping system over the disposal cell, a liner system would be placed under the 

contaminated material. This provides the ability to remove leachate from the cell, thereby preventing 

it from entering the groundwater below the cell. A leak-detection layer would be part of the liner 

system and allow the ability to monitor for leaks and make repairs before the contaminants can enter 

the Great Miami Aquifer. With routine inspections and maintenance actions, it is unlikely that the 

disposal cell would need major modification or replacement. To verify the long-term effectiveness 

and protection to human health and the environment, groundwater monitoring would be performed at 

the disposal 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 5480.11), these potential exposures would be kept to ALARA levels and within 

regulatory limits. 

5.5.2.3.3 Long-Term Environmental Imuacts 

The following evaluation discusses the long-term impacts of excavation and on-site disposal of 

Operable Unit 2 wastes/soils from the five subunits. Note that soils contaminated with lead bullets 

and fragments would be excavated and analyzed by TCLP for lead. Those soils that leach above 
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0 5 mg/L would be considered a mixed waste and would be treated and transported to the representative 

off-site disposal facility. 

The implementation of this alternative may require the use of on-site borrow material if an acceptable 

borrow source can be located on site. It is estimated that the on-site borrow activities at the FEMP 

site would disrupt approximately 8.9 ha (22 ac) of the FEMP site. Potential woodlands and wetlands 

could be disrupted. The compensatory mitigation of the wetlands impact would be performed in 

accordance with 404(b)( 1) guidelines of the Clean Water Act and consultation with the COE, EPA, 

and OEPA. Note, however, that off-site borrow areas are used for cost estimating purposes under 

this alternative. 

Soil and Geology 

The on-property disposal cell would cause a permanent loss of 9.3 ha (23.0 ac) of land along the 

southeastern boundary of the FEMP site (Figure 5-2 1). 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. A mulch pile resulting from remediation activities 

would be used as compost during the revegetation process. 
@ 

Geologic conditions are important in terms of site suitability for construction of the on-property 

disposal facility. Geologic 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 Quality and Hydrology 

The construction of the liner for the disposal cell would reduce the potential release of leachate to the 

underlying Great Miami Aquifer. The liner would include a primary liner system, a secondary liner 

system, a leachate collection system, and a leachate detection system. A composite cap would be 

placed over the cell and keyed into the berm of the disposal cell and would act as a continuous barrier 

while reducing the infiltration rate of surface water through the fill material and soil and the 

generation of 'leachate (see Appendix E). 

Surface water controls would be implemented at the disposal cell to establish proper drainage. In 

addition, monitoring wells would be installed around the perimeter of the disposal cell. Periodic 
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inspection, maintenance and monitoring activities would be performed on the cell to identify any 

-. 

damage as a result of the erosive forces of heavy rains and wind; biointrusion, or severe natural 

phenomena (e.g., tornado). Theseactivities 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; repairs; and long-term monitoring. Five-year CERCLA reviews 

would also be conducted at the disposal cell. 

In addition, activities within the Storm Sewer Outfall Ditch, waters of the U.S.,  would be performed 

in accordance with 404 guidelines of the Clean Water Act. Long-term water quality and hydrological 

impacts would not be expected. 

Air Quality 

The placement of a composite cap over the on-site 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 composite cap (see Appendix E) would be constructed to provide final 

closure of the disposal cell. Long-term air monitoring would be performed to ensure acceptable air 

quality. 

Biotic Resources 

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, as a result of remedial activities, habitats discussed 

in Alternative 2 would be lost during the implementation of Alternative 6 ,  with the exception of the 

pine plantation. Refer to Section 5.3.2.3.3 for a discussion of lost habitats. 

In addition, clearing and grubbing for the implementation of an on-site disposal cell and associated 

facilities would result in an additional loss of 14.2 ha (35.0 ac) of introduced grassland/leased pasture 

habitat, 0.7 ha (1.8 ac) of riparian and early/mid-successional woodlands habitat, and 0.18 ha 

(0.45 ac) of) drainage ditchhwale wetlands habitat. The leased pasture/introduced grasslands and 

woodlands that would be lost may be suitable habitats for various threatened or endangered species. 

Refer to Section 5.3.2.3.3 for a detailed discussion on the potential threatened or endangered species. 

Surveys will be performed in the summer of 1994 for these species. 
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Wet\andsamin&\ains 

The construction of a had road from the Operable Unit 2 waste areas to the disposal cell would d t  

in direct impact (i.e., filling) of 0.13 ha (0.32 ac) of drainage ditchlswale wetlands. In addition, the 

installation of a pipeline from the on-site disposal cell to the AWWT facility would cause another 

0.05 ha (0.13 ac) drainage ditch wetland to be Nled. Direct and indirect impacts to the drainage 

ditch wetlands on the northern edge of the Solid Waste Landfill and Lime Sludge Ponds would still be 
expected as a result of remedial activities. Refer to Section 5.3.2.3.3 for more detail. No long-term 

impact (i.e., change in flood elevations) to the 100- and 500-yea.r floodplain would be expeaed. 

However, limited excavation in the floodplain would occur during the excavation of lead bullets and 
fragments from the Firing Range and during the construction of a temporary haul road from the South 

Field to the disposal cell. A Floodplain/ Wetlands Assessment is provided as Appendix H. 

Socioeconomics and Land Use 

The presence of a permanent disposal cell along the southeastern boundary of the FEMP site would 

result in limitations for future use of 14.2 ha (35 ac), including a buffer zone and security fence, of 
the site. In addition, aesthetic perceptions to a memkr of the public (i.e., visitor, passerby) c w l d  be 

altered due to the controls (e.g., fence, lights) required for the d i ~ ~ ~ ~ a l  cell. The cell would be 

visible from Willey Road and State Route 126. 

Cultural Resources 

All non-controlled areas (not previously disturbed) associated with Alternative 6 would be surveyed 

and managed appropriately in accordance with the NHPA, O W ,  AlRFA and NAGPRA. (Refer to 

Section 5.3.2.5.3.) 

5.5.2.4 

Alternative 6 would not treat the contaminated material from the subunits such that toxicity, mobility. 

or volume would be significantly reduced. The sbreddmg/crushing of debris would facilitate its 

handling and disposal and reduce its bulk density, which would reduce its total volume slightly. The 

contaminated matecial would be consolidated in an engineered disposal cell, which would reduce the 

migration of c o m t s .  Engineered controls and institutional actions would reduce the potential 

for exposure. 

Reduction of Toxicitv. Mobilitv. or Volume Throueh Treannent 
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Alternative 6 includes stabilization/solidification of an estimated 230 cu m (300 cu yd) of lead- 

contaminated soil from the Firing Range. Special requirements for solidification treatment would 

include performing treatability studies on the waste before full-scale operation. Stabilization/ 

solidification reduces the mobility of the contaminants by binding them in a cement mixture. 

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 lead in the soil or reduce its volume. The mobility is expected to be reduced 

by preventing the lead from leaching out of the treated soil and would be verified through treatability 

studies. However, compared to the total volume of contaminated material, this increase in volume is 

insignificant. 

5.5.2.5 Short-Term Effectiveness 

5.5.2.5.1 

Implementation of this alternative would result in increased risks to the public during remediation 

activities. The short-term risks were evaluated for the private ownership land-use option, which is a 

worst case risk evaluation. The highest short-term risk potentially experienced by the non-remedial 

worker was 2.4 x 10-6 for the Solid Waste Landfill. This risk is due to airborne particulates resulting 

from remedial activities. The highest short-term risk potentially experienced by the private citizen at 

Protection of the Communitv During Remedial Action 

the site boundary was 1.5 x lo4 for the South Field/Inactive Flyash Pile. 

Excavation, transportation, and disposal would cause increased particulate emissions. Partidate 

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. 
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Public-sector train injuries and fatalities are estimated at 2.6 x 10’ and 6.9 x lQ3. respectively. 

There would be minimal additional risks to the community, since almost all of the contaminated soil 

and debris would be disposed on site. In addition, air,monitoring equipment would be positioned 

the restoration site. The total dose to the public from an incident-free rail m p  are estimated to be 

I 

2 

3 

around the perimeter of the excavation area to measure any emissions of airborne contaminants from 4 

5 

8.0 x 

population was a suburban or rural population with a 8.8 x los  rem per person dose. 

rem per person. During a simulated rail accident, the most severely impacted public 6 

7 

0 

5.5.2.5.2 Protection of Workers During Remedial Action 9 

Potential exposure pathways for the on-site workers include dermal contact, radiation exposure, 

inhalation and ingestion of site contaminants. The short-term risks were evaluated for the private 

ownership land-use option, which is a worst case risk evaluation. During remediation activities, the 

10 

I 1  

12 

13 highest short-term risk potentially experienced by the remedial worker was 3.0 x 18’ for the South 

Field/Inactive Flyash Pile. Almost all of this risk is due to direct radiation from radionuclides. The 14 

IS dose level for the remedial work was 210 mrem per person, well within the DOE occupational 

requirement of 5 rem per year. Also, the risk due to dose is manageable through ALARA principles; 

therefore, the remedial worker risk can be reduced if required. The HI for the remedial worker was 

16 

17 

18 below 1.0 for all subunits. The appropriate levels of PPE, including protective clothing and 

respirators, would be utilized to reduce risks of exposure associated with these routes. Personnel 19 

decontamination facilities would be constructed and utilized. Physical hazards associated with 20 

excavation and heavy equipment would be clearly identified. 

General accident injuries and fatalities for remedial workers associated with remedial activities for the 

federal ownership land-use option are estimated at 11.5 and 0.17, respectively. Truck transportation 

injuries and fatalities for remedial workers associated with remedial activities for the federal 

ownership land-use option are estimated at 5.5 x lo-’ and 5.5  x 10’. respectively. Truck 

transportation injuries and fatalities for remedial workers associated with remedial activities for the 

private ownership land-use option are estimated at 2.8 x lo3 and 1.4 x lG3, respectively. Train 

transportation injuries and fatalities for train workers for the private ownership Iand-use option are 

estimated at 1.7 x 1 8 ’  and 1.7 x lv, 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 moktoring 
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would be coducted in accordance with the site-specific health and safety plan aad would mitigate thc 
potential for workers to be exposed to unacceptable corrramirunt concennati~~ls. Training, 
procedures, and PerSOMel monitoring would ensure that worker exposure would be ALARA. 

Therefore, short-term risks for remedial workers would be acceptable. 

5.5.2.5.3 Short-Term Environmental lmDacts 

Soil and Geolony 

The construction of the disposal cell, treatment facilities, haul roads, various support facilities, and 
waste excavation activities would disrupt approximately 34.4 ha (85 ac) at the FEMP site. Any 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. Erosion control measures (Le., silt fences, 

straw bales, vegetative covers, tarps, and dust suppressants) would be implemented during remedial 

activities to minimize erosion. Geological impacts would not be expected. 

Water Oualiw Hvdrolo~y 

A construction water and surface water control system would be inshled to collect construction water 

and surface water generated during construction. Surface water controls would include construUion 
of on-property perimeter water control dikes and collaxion points. Water treapment would be 
performed as necessary. Perched groundwater at the South Field would not be collected under 

Alternative 6. Refer to Seaion 5.2.3.5.3 for more derail. 

&- 
Excavation and construction activities would create the potential for air quality impaaS due 'to the 
disturbance of contaminated material. Personnel and environmental air monitoring would be 
implemented to ensure that on-site workers and ecological -ton are not exposed to unacceptable 

levels of airborne emissions and also that these emissions do not migrate off-site. Refer to 

Section 5.2.3.5.3. 

Biotic Resources 
Waste excavation activities would cause similar short-term impacts as d e s c n i  in Alternative 2, with 

the exception of impacting the pine plantation. However, additional disruptions would also occur, as 
discussed in Section 5.5.2.3.3. In addition, remedial activities would temporarily impact the 

intermittent aquatic habitat in the Stom Sewer Outfall Ditch; however, habitat is minimal due to the 

090146 
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dryness of the Storm Sewer Outfall Ditch most of the year. An additional 0.7 ha (1.8 ac) of 

early/mid-successional and riparian woodlands would be lost. 

i 

2 

3 -_ 

Wetlands and FloodDlains 4 

Refer to Section 5.2.3.5.3 for more detail on expected wetland and floodplain impacts as a result of 5 

waste excavation activities. An additional 0.18 ha (0.45 ac) of drainage ditchlswale wetlands would 6 

be impacted as a result constructing a haul road to the disposal cell and a pipeline from the AWWT 7 

facility to the disposal cell. In addition, limited excavation in the floodplain would occur during the 8 

9 construction of a haul road. However, no change in flood elevation would be expected. A 

FloodplaidWetlands Assessment is provided as Appendix H. IO 

I I  

Socioeconomics and Land Use 

Short-term impacts to socioeconomics and land use would be minor with the implementation of 

Alternative 6 .  The present worth capital cost of implementing Alternative 6 is estimated at $110 

million. The collective revenue for the CMSA would increase by less than 13.7 percent. Most of the 

increase would occur during the performance of the alternative (the first 4 years). Minimal increase 

would occur during the remainder of the 30 years. Consequently, minor economic impacts would be 

expected for the CMSA as a result of implementing on-property disposal. 

J 

Cultural Resources 

All non-controlled areas (not previously disturbed) associated with Alternative 6 would be surveyed 

and managed appropriately in accordance with the NHPA, OHPO, AIRFA, and NAGPRA. (Refer to 

Section 5.2.3.5.3 .) 

5.5.2.5.4 Duration of Remedial Activities 

The excavation and disposal of contaminated soil and debris at the on-site disposal cell would be 

completed and RAOs met within 51 months. 

5 S.2 .6  ImDlementabilitv 

5.5.2.6.1 Technical Feasibility 

The technical feasibility of excavating, segregating, transporting, and on-site disposal of the 

contaminated material from the subunits is commonly performed and reliable: The excavation, a 
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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. 

On-site disposal of the contaminated material with off-site disposal of contaminated material above 

WAC would be effective at remediating the subunits 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 and leak detection system and groundwater monitoring would be effective for 

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. 

Several minor difficulties may be encountered during the implementation of this alternative. First, 

visual segregation of debris from the contaminated material would not be exact; however, this is not 

critical to the success of the alternative. Second, the radiological sampling and confirmation during 

excavation activities would be time consuming; however, timing is not a critical issue. 

5.5.2.6.2 Administrative Feasibility 

All excavation, construction, and disposal activities associated with this alternative would be 

conducted mainly on site. Contaminated material to be disposed off site would be certified and 

properly packaged before being shipped off site for disposal. Substantive provisions of permits that 

would otherwise be required for these activities are ARARs. Compliance with ARAB 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 and EPA. Pursuant to CERCLA and the ACA, EPA will review 

and approve the FS, and ultimately the remedial design. OEPA actively participates in the review 

process. 
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The construction of an on-site engineered disposal facility over a sole-source aquifer would require a 

waiver from EPA based on the equivalent performance standard of protection of human health and the 

environment. The proposed design and feasible location of the on-site disposal facility would protect 

human health and the environment from the Operable Unit 2 contamination. Therefore, a waiver 

should be administratively implementable, since the disposal facility will meet the criteria for a U.S. 

EPA waiver of the OEPA siting criteria based on achieving a standard of equivalent performance. . 

Off-site waste disposal of a small amount of mixed waste would be required with this alternative. 

Various DOT, state, and local permits for transportation of the contaminated material from FEMP to 

the representative off-site disposal facility would be required. However, shipment of such material 

throughout all regions of the country is performed routinely so such approvals should be possible. It 

will be necessary to obtain approval from the representative commercial facility for disposal of 

contaminated material from the subunits. 

5.5.2.6.3 

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, health 

and safety professionals would be required to perform personnel monitoring. These personnel and 

others required for implementation of this alternative are readily available. 

Availability of Services and Materials 

Technologies required to implement this alternative are readily available and utilize standard 

equipment. No additional development of technologies is required. In general, standard construction 
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5.5.2.7 Costs 27 

The estimated capital, annual O&M, and present worth costs for this alternative are summarized in 

Table 5-12 and presented in detail-in Appendix F. 

30 percent to plus 50 percent accuracy. 
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PRESENT WORTH COSTS ' 

CAPITAL O&M NET 

$90,300,000 $20,000,000 $1 10,300,000 

TABLE 5-12 

ALTERNATIVE 

ANNUAL O&M 
Year 1 Years Years6-30 5-Year 

2-5 Review 

$1,800,000 $1,700,000 $900,000 $100,000 

6 
EXCAVATION AND ON-SITE DISPOSAL WITH OFF-SITE DISPOSAL 

OF FRACTION EXCEEDING WAC 
CAPITAL, O&M, AND NET PRESENT WORTH COSTS 

Present worth cost is calculated based on a time period of 51 months for construction and 30 years 

for O&M after remediation. 

5.5.2.7.1 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 is provided in Appendix F. 

5.5.2.7.2 O&M Costs 

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. 

5.5.3 Sensitivitv Analvsis of Alternative 6 

In the detailed description and analysis for Alternative 6, the receptors are the expanded trespasser 

and off-property farmer and the PRLs were calculated for a 1 x 

assess the sensitivity of land-use scenarios on the analysis of this alternative, the private ownership 

scenario was also evaluated with PRLs based on the same risk goals of 1 x ILCR and 0.2 HI as 

previously discussed. In addition, the federal ownership and private ownership scenarios have been 

evaluated at 1 x lo5 ILCR and 0.2 HI for this alternative. The volumes of contaminated material 

ILCR and 0.2 HI. However, to 
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requiring excavation and disposal for the different receptors and PRLs are presented in Appendix E. 

Costs for the different receptors and PRLs are provided in Appendix F. 

If the government released the property of the Operable Unit 2 subunits for private ownership, 

additional volumes of contaminated material would have to be removed. Under private ownership, 

the cleanup criteria would be more stringent and would have to meet the PRLs for the on-property 

resident farmer for the individual subunits as presented in Table 5-10. No access controls could be 

implemented at the subunits to reduce the risks to an on-property resident farmer. However, the area 

that encompasses the disposal cell would be maintained under federal ownership and would include 

protective measures to prevent migration of the contaminated material in the cell. The disposal cell, 

along with the buffer area around the cell, could not be released for public use. 

To meet the on-property resident farmer PRLs, all material with contaminant levels above background 

would have to be removed from the subunits. The volume of material to be excavated is 

596,000 cu m (780,000 cu yd). The major differences between cleaning up the subunits to the PRLs 
for an private ownership versus maintaining the subunits under federal ownership with access controls 

include overall protectiveness, long-term effectiveness, and cost. a 
Overall protectiveness would increase at the subunits, because additional quantities of the source of 

contamination would be removed. The additional quantities of contaminated material would contain 

smaller concentrations of the contaminants, since the larger concentrations would be removed under 

the expanded trespasser scenario with administrative controls. By removing additional quantities of 

contaminated material leaving a smaller residual concentration at the subunits, the exposure pathways 

would be considered eliminated and any migration of contaminates to the Great Miami Aquifer. 

However, risks of the contaminated material in the disposal cell would be the same, since it would 

remain under federal ownership control as discussed earlier in the on-site disposal alternative. 

Long-term effectiveness would improve, since a smaller quantity of residual contaminants would 

remain at the subunits compared to residual concentrations of contaminants remaining under federal 

ownership with access controls. Therefore, no access controls would have to be maintained at the 

subunits. No groundwater monitoring would be required at the subunits. Also, no maintenance 

activities would be required and 5-year CERCLA reviews would not be required. Since the 

contaminated material would be removed, no future remediation activities would be needed at the ' 0 
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subunits. However, the area of the FEMP site where the disposal cell is located would be under 

federal ownership and would require long-term maintenance and monitoring. 

The net present worth cost for achieving the on-property resident farmer PRLs for this alternative is 

$140.7 million which is an additional $30 million more then excavating the subunits to the expanded 

trespasser and off-property farmer PRLs. 

5.6 SUMMARY OF DETAILED ANALYSIS 

This section provides a summary of the detailed analysis for each of the alternatives discussed in 

Sections 5.2 through 5.5. The summary tables evaluate the alternatives with respect to the nine 

evaluation criteria discussed in Section 5.1.  Table 5-13 summarizes the alternatives for Operable 

Unit 2. Table 5-14 summarizes the environmental impacts of each remedial alternative. 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)( 1). 

5.7 

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 remedial 

alternatives would disturb between 14.4 and 30.4 ha (35 and 75 ac). All areas impacted by 

construction activities at the FEMP site would be regraded to the surrounding grade and revegetated. 

However, the implementation of remedial activities would also result in permanent losses. 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

Any remedial action alternative implemented would result in the loss of 5.6 ha (13.8 ac) of introduced 

grassland/leased pasture habitat, 2.6 ha (6.5 ac) early/mid-successional and riparian woodland habitat, 

and 0.10 ha (0.20 ac) drainage ditch wetland habitat. In addition, any remedial action alternative 

implemented would cause a disturbance to riparian, aquatic and managed grassland habitat. Impacts 

would also occur from the implementation of an on-property borrow area. If this area is selected for 

borrow, approximately 6.9 ha (17 ac) of woodlands and associated species would be lost. 

Approximately 1.2 ha (3.0 ac) of swale/forested wetlands and associated habitats could also be lost. 

The introduced grassland/leased pasture areas are generally inhabited by small mammals and several 

species of birds. The area also provides potential habitat for federally-listed endangered running 

buffalo clover (Trifolium stoloniferum). Currently, no individuals of the above species have been 
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0 found on FEMP property and only potential habitats exist. Surveys will be completed in the summer 

of 1994 for the species. 

-. 

Early/mid-successional and riparian woodlands are dominated by white ash (Fraxinus americana) and 

American elm (Ulmus amen'cana). Typical pioneer successional species such as Japanese honeysuckle 

(Lonicera japonica), blackberry (Rubus sp.) ,  and multiflora rose (Rosa multiflora) are also present. 

Potential threatened or endangered habitat that exists in the woodland (and riparian) areas include: 

the federally-listed endangered Indiana bat (Myotis sodalis) and running buffalo clover (Trifolium 

stoloniferum), state-listed endangered slender fingergrass (Digitaria jiliformis) and mountain bindweed 

(Polygonum cilinode), and the state-listed threatened spring coralroot (Corallorhiza wisterianu). 

Surveys will be completed in the summer of 1994 for these species. 

Several taxa are primarily found only in the riparian area. Two of the most common taxa include the 

belted kingfisher (Megaceryle alcyon) and blue jay (Cyanocitta cristata). Based on incidental 

observations, Facemire et al. (1990) also reported typical woodland amphibians and reptiles such as 

the eastern box turtle (Terrapene carolina), spring peeper (Hyla crucifer), and American toad (Bufo 

amen'canus). Common bats in the riparian area including the big brown bat (Eptesicusfuscus), red 

bat (Lasiurus borealis), and the little brown bat (Myotis lucifugus). 

0 
Aquatic habitats to be disturbed include wetlands, Paddys Run, and the Storm Sewer Outfall Ditch. 

On-property drainage ditchkwales support shrub and/or emergent vegetation. Broad-leaf cattail 

(Typha latifolia) is the most common species. Numerous woody species in swales include black 

willow (Salix nigra), roughleaf dogwood, and American elm. Surveys found state-listed threatened 

Sloan's crayfish (Orconectes sloanii) residing in Paddys Run (St. John 1993 and 1994). Paddys Run 

also supports a diverse community of macroinvertebrates and fish. Habitat in the Storm Sewer 

Outfall Ditch is minimal, as the ditch is dry most of the year. 

If Alternative 2 is implemented, 4 ha (10 ac) of pine plantation and 0.7 ha (1.6 ac) of managed 
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grassland habitat would be lost in addition to the losses identified for any remedial action alternative 

implemented. 

Austrian pine (Pinus nigra), with occasional Norway spruce (Picea excelsa). 

dominated by white-tailed deer. 

29 

The pine plantations contain alternating blocks of white pine (Pinus strobus) and 30 

Pine plantations are 

Small mammal populations are primarily composed of deer mice 

31 

32 

(Peromyscus maniculatus), with occasional meadow voles. This area is also the optimal habitat for 33 . .- 
: . ' L  

FER\CRUZFS\SECSNEW.TXnAugust 19, 1994 6: 14pm 5-128 



FEW-OUOZ-5 DRAFT 
August 24, 1994 

-. 

the eastern cottontail rabbit and a variety of bird species. In addition, potential habitat for state-listed 

endangered mountain bindweed (Polygonum dlinode) exists. Surveys will be conducted in the 

summer of 1994. - 

In the event Alternative 3 is selected, only the impacts discussed for any remedial action alternative 

implemented (as identified in the first paragraph) would occur; however, temporary acreage 

disturbances would be slightly higher due to the installation of a rail loading and staging area. 

The implementation' of an on-property disposal cell (Alternative 6) would cause an additional loss of 

14.2 ha (35.0 ac) of introduced grasslandlleased pasture habitat; 0.7 ha (1.8 ac) of early/mid- 

successional and riparian woodlands, and 0.18 ha (0.45 ac) drainage ditch wetland habitat. Note that 

the pine plantation and managed grassland habitat lost with Alternative 2 would not be lost with 

Alternative 6 .  

The 100- and 500-year floodplains of Paddys Run would be directly and indirectly impacted as a 

result of remedial activities. Limited excavation in the floodplain would occur during remedial 

activities at the flyash piles and South Field; however, changes in flood elevations would not be 

expected. Engineering controls would be implemented to minimize indirect impacts (Le., runoff, 

sedimentation). Activities performed in the Storm Sewer Outfall Ditch, a water of the U.S., would 

be in accordance with 404 guidelines of the Clean Water Act. A Floodplaidwetland Assessment was 

completed and is provided in Appendix H of this report. No wetlands or floodplains are present at 

the off-site disposal facilities. 

Consumptive use of geologic resources (e.g., quarried rock, sand, and gravel) and petroleum products 

(e.g., diesel fuel and gasoline) would be required for removal, construction, and disposal activities. 

Supplies of these materials would be provided by the construction contractor. Additional fuel use 

would result from off-site transport of the materials. Adequate supplies would be available without 

affecting local requirements for these products. 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 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 
* . . ' -  

* '. 
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@ damage to disposal facilities. Maintenance activities would be performed, as necessary. Off-site 

facilities would be expected to implement similar measures. 
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6.0 COMPARATIVE ANALYSIS 1 , 

6.1 INTRODUCTION 

This section presents a comparative analysis of the four remedial action alternatives for Operable 

Unit 2, which were selected in Section 4.0 and analyzed in detail in Section 5.0. This selection and 

analysis process was conducted according to the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) evaluation criteria described in Section 5.0. This 

analysis is the second stage of the detailed evaluation process and provides information which will 

form the basis for selecting a preferred remedial alternative for Operable Unit 2. The Proposed Plan 

(PP), which is being issued concurrently with this Feasibility Study (FS), identifies DOE’S preference 

for an Operable Unit 2 remedial action alternative and solicits public comments. Public comments 

will be part of the modifying criteria used to evaluate and select a final remedial alternative, which 

will be documented in the Record of Decision (ROD). 
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The CERCLA evaluation involves comparing alternatives based on three categories which include 15 

nine criteria. 

threshold criteria and primary balancing criteria. The third category, modifying criteria of state and 

The evaluation presented in this section includes two of the three criteria categories: 16 @ 17 

community acceptance, will not be addressed in this comparative analysis because formal state and 18 

community comments will not be received until after the Feasibility StudyProposed Plan (FSPP) 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. Additional 

information concerning the evaluation criteria is presented in Section 5.1.2, Overview of the Detailed 

Analysis. 

The threshold criteria that mu5 be satisfied by the selected alternative are: 

Overall protection of human health and the environment 
Compliance with applicable or relevant and appropriate requirements (ARARs) 

19 
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These threshold criteria are of greatest importance in the comparative analysis because they reflect the 30 

key statutory mandates of CERCLA, as amended. If an alternative does not satisfy both of these 31 

threshold criteria, it cannot be carried forward to the primary balancing category and is not eligible to 32 0 be selected as the final remedy. 33 
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The primary balancing criteria to which relative advantages and disadvantages of the alternatives are 

compared include: 

Long-term effectiveness andpermanence 
Reduction of toxicity, mobility, or volume through treatment 
Short-term effectiveness 
Implementability 
cost 

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. The final criteria addresses whether the costs associated with a potential remedy 

are proportional to its overall effectiveness, considering both the cleanup period and operation/ 

maintenance requirements following cleanup. Thus, it can be determined whether a potential remedy 

is cost effective. 

The comparative analysis of the Operable Unit 2 alternatives for the threshold and primary balancing 

criteria is presented in Sections 6.2 and 6.3, respectively. This comparative analysis provides the 

basis for the selection of the preferred alternative for Operable Unit 2 described in the PP. As in 

Section 5.0, this analysis assumes continued federal ownership of the site. Significant differences that 

would result from private ownership are noted. 

With the exception of areas that will continue to contain wastes (e.g., contaminated areas in the 

subunit and the on-site disposal cell), the primary difference between the federal ownership scenario 

and the private ownership scenario is the volume of contaminated material/soil that will be removed 

to meet the remedial action objectives. The volume difference is approximately two and one half 

times more volume for the private ownership scenario than for the federal ownership scenario. The 

resulting differences to the comparative analysis will be discussed in Section 6.4. 

6.2 THRESHOLD CRITERIA 

Threshold criteria evaluate the alternatives overall protection of human health and the environment 

and compliance with ARARs. A waiver of an ARAR may be invoked pursuant to 40 CFR 0 
3OO.430(f)( l)(ii)(c). 090163 
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6.2.1 

Alternative 1, No Action, would not be protective of human health or the environment because no 

remedial activities would be conducted. The-Baseline Risk Assessment included in the Operable 

Unit 2 RI concludes that, without remediation, Operable Unit 2 presents unacceptable risks to human 

health and the environment. 

Ove rall Protection of Human Health and the Environment 

The three remaining alternatives, collectively referred to as "action alternatives," would provide long- 

term protectiveness. For Alternative 2, Consolidation and Capping, protectiveness would be provided 

by consolidating contaminated material in three areas, capping the material, and installing a 

subsurface drainage system in the South Field area. These measures would eliminate direct contact, 

reduce exposure to an acceptable level, and mitigate the potential migration of contaminants to the 

Great Miami Aquifer. However, the alternative would not be protective of the on-property resident 

farmer. Therefore, continued federal ownership with access restrictions would be required. 

Additionally, assessing the effectiveness of the containment systems is only possible by monitoring the 

groundwater down gradient of the consolidation areas. This uncertainty would be minimized by 

regular inspection and maintenance of the capping systems. a 
With Alternatives 3 and 6, protectiveness would be initially provided by removal of contaminated 

material to preliminary remediation levels (PRLs). For Alternative 3, Excavation and Off-Site 

Disposal, protectiveness would be maintained by transporting the material to the representative off-site 

disposal facility. The representative facility is located in the arid west where there is no nearby 

residential population, no usable surface water or groundwater resources, and limited potential 

ecological receptors. 

For Alternative 6, Excavation and On-Site Disposal with Off-Site Disposal of Fraction Exceeding 

Waste Acceptance Criteria, protectiveness would be maintained through disposal in an on-site disposal 

cell. This facility would utilize engineering design to preclude human and ecological contact with the 

contaminated material for l,& years. The facility would also be designed to maintain groundwater 

quality below the maximum contaminant levels (MCLs) at the waste unit boundary and pose less than 

a lod risk at the property boundary, also for 1,OOO years. Thus, the on-site disposal facility would 

not pose unacceptable impacts to the Great Miami Aquifer. 

. ,  e . ... . 
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Residual risk (see Appendix C) associated with these action alternatives is within the established 

acceptable target range in the National Oil and Hazardous Substance Pollution Contingency Plan 

(NCP). Therefore, they would be protective of human health and the environment. However, 

Alternative 3 would be more protective than Alternative 6, since off-site disposal of all contaminated 

material would remove the source of contamination from the site. Alternative 6 would be more 

protective than Alternative 2 because of the centralization of contaminated material in the on-site 

disposal cell; the protectiveness of the liner, leachate collection system, and leak detection system 

associated with the disposal cell; and the 

capping would be a permanent solution. 

discussed in Section 6.3.1. 

uncertainties associated with assuring that consolidation and 

Uncertainties associated with long-term protectiveness are 

6.2.2 ComDliance with ARARs 

Except for Alternative 1, No Action, all remedial alternatives for Operable Unit 2 would either attain 

pertinent chemical-, action-, and location-specific ARARs or meet the requirements for attaining an 

waiver pursuant to the NCP. ARARS are not pertinent to Alternative 1, since no remediation 

activities would occur. The principal ARARs for Operable Unit 2 are discussed in Section 2.3 and 

are presented in detail in Appendix B. Key requirements are discussed in Section 5.0 within the 

ARAR evaluation of each alternative. The following text summarizes those evaluations. 

6.2.2.1 Chemical-SDecific ARARs 

As outlined in Section 2.3 and Appendix B, the principal chemical-specific ARARs for Operable 

Unit 2 are associated with penetrating radiation and potential releases of contaminants to air, surface 

water, and groundwater. Alternatives 2, 3 and 6 would meet these chemical-specific ARARs. 

Alternative 2, Consolidation and Capping, would comply through consolidation and containment of 

contaminated material and installation of a subsurface drainage system in the South Field area. 

Alternative 3, Excavation and Off-Site Disposal, would comply via removal and off-site disposal. 

Alternative 6, Excavation and On-Site Disposal with Off-Site Disposal of Fraction Exceeding Waste 

Acceptance Criteria, would cdmply via removal and disposal in an on-site disposal facility designed to 

preclude human and ecological contact with the contaminated material and to eliminate unacceptable 

impacts to groundwater. 
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0 For the action alternatives, groundwater MCLs and non-zero maximum contaminant level goals 

(MCLGs) would be met at the boundary of the containment area for Alternative 2, at the boundary of 

each subunit for Alternative 3, and at the boundaries of both the on-site disposal facility and the 

subunits for Alternative 6. Ohio Water Quality Standards would be met at both Paddys Run and the 

Great Miami River. In addition, air emission standards and radon protection standards would be met 

above the subunit containment areas for Alternative 2, above each subunit for Alternative 3, and 

above both the on-site disposal cell and the subunits for Alternative 6. 

6.2.2.2 Action-SDecific ARAB 

As discussed in Section 2.3 and itemized in Appendix B, the principal action-specific ARARs/TCBs 

for Operable Unit 2 are EPA, DOE, and OEPA requirements for the management and disposal of 

low-level radioactive wastelresidual radioactive material and solid waste. These requirements are not 

applicable to Alternative 3, since all contaminated material would be disposed off site. Alternatives 2 

and 6 would comply with these action-specific ARARs. The floodplain would not be adversely 

impacted, and there would be compensatory mitigation for any wetlands impacted by Operable Unit 2 

activities. 

Alternatives 2 and 6 would meet both the performance objectives of 40 CFR 192 and DOE Orders 

5820.2A and 6430.1A and the technical design requirements of OEPA Solid Waste Disposal 

Regulations (OAC 3745-27). These alternatives would also comply with the action-specific 

ARARs/to be considered requirements (TBCs) regarding air quality during remediation activities and 

the post-closure period. 

6.2.2.3 Location-Specific ARARs 

As described in Section 2.3 and listed in Appendix B, the principal location-specific ARARs for 

Operable Unit 2 are OEPA solid waste disposal facility siting criteria and the requirements that 

protect wetlands, floodplains and cultural resources. Alternatives 2 and 3 would meet these 

location-specific ARARs. The floodplain would not be adversely impacted, and any adverse impacts 

to wetlands as a result of Operable Unit 2 actions would comply with the substantive permitting 

requirements under the Clean Water Act through a site-wide wetlands management plan. 

CERCLA guidance allows consolidation and capping within the area of contamin/ation without 

considering the action as disposal or placement of waste. Therefore, although waste would remain on .. 
, O00166 
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site, Alternative 2 would not be subject to OEPA siting criteria. OEPA solid waste disposal facility 

siting criteria are pertinent to Alternative 6 only. The OEPA siting criteria prohibit construction of a 

solid waste disposal facility over a sole-source aquifer or an aquifer that yields greater than 100 

gallons per minute (gpm). Because the Great Miami Aquifer that underlies the F E W  is both a sole- 

source aquifer and yields greater than 100 gpm, a waiver from EPA would be required for the on-site 

disposal cell in Alternative 6. This waiver would be justified because the disposal cell would attain 

the standard of equivalent performance of protecting human health and the environment. 

6.2.2.4 Non-ARAR Reauirements 

Remedial alternatives associated with Operable Unit 2 must comply with both the substantive and 

administrative standards of non-ARAR requirements. The major non-ARAR requirements for 

Operable Unit 2 are the U.S. Department of Transportation (DOT) and DOE waste transportation 

requirements and Occupational Safety and Health Act (OSHA) requirements. Material from the South 

. Field Firing Range is assumed to be mixed waste. Each alternative would include treatment and off- 

site disposal of this material and would meet the non-ARAR requirements associated with handling 

and disposing of mixed waste, including the treatment, storage, packaging, and transportation 

requirements of the Resource Conservation and Recovery Act (RCRA) and the DOT transportation 

requirements. Other important non-ARAR requirements are the waste acceptance criteria (WAC) for 

the designated off-site disposal facility. The contaminated material excavated under the action 

alternatives that would be transported off-site would meet these criteria. Some of this material would 

be dewatered/dried tg remove free moisture to meet these waste acceptance criteria. 

6.3,  PRIMARY BALANCING CRITERIA 

Alternatives 2, 3, and 6 will be carried forward for comparative analysis under the primary balancing 

criteria. Although it does not satisfy the threshold criteria, Alternative 1, No Action, will also be 

carried forward as the baseline alternative for comparison purposes in accordance with the NCP. 

6.3.1 Long-Term Effectiveness and Permanence 

Alternative 1, No Action, would not be effective in the long term, because no remedial activities 

would occur. The Baseline Risk Assessment for Operable Unit 2 concludes that, without remediation, 

Operable Unit 2 presents unacceptable risks to human health and the environment. 
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Alternatives 2, 3, and 6 would reduce risks associated with exposure to contaminated material in 

Operable Unit 2 to an incremental lifetime cancer risk (ILCR) of 1 x 106 and a hazard index (HI) 

of 0.2 for each contaminant of concern (COC). 

Alternative 2, Consolidation and Capping, would involve the consolidation of contaminated material 

to provide protection of the Great Miami Aquifer and to facilitate construction of the capping systems. 

In addition, a subsurface drainage system, which would require long-term maintenance, would be 

required in the South Field area to provide additional protection for the Great Miami Aquifer. The 

capping systems at each subunit would restrict access to the contaminated material and mitigate the 

potential for exposure. The containment system in the South Field area would include a drainage 

layer. However, none of the systems would include a liner system with leak detection. Therefore, 

contamination that may migrate would only be detected at the monitoring wells after it reaches the 

groundwater system. Federal ownership with access restrictions would be required to maintain the 

permanence of the remedy. For the capped material at the South Field, long-term effectivenps 

depends on the continued operation of the subsurface drainage system, where inspection and 

maintenance would be difficult because it would be below ground. In addition, Alternative 2 would 

not be protective under the private ownership land-use scenario. Long-term impacts would include 

some permanent loss of habitat and land use (the consolidation areas) and permanent disturbance of 

soil. No significant long-term impacts would be expected for water quality and hydrology, air 

quality, biotic resources, socioecomonics, land-use, or cultural resources. 

Alternative 3, Excavation and Off-Site Disposal, would include removal of contaminated material 

exceeding preliminary remediation levels (F'RLs) and disposal at an off-site facility. This alternative 

would provide the most effective long-term protection of human health and the environment. Long- 

term impacts would include some permanent disturbance of soil (Le., acquisition of backfill material). 

The representative off-site disposal facility is located in a sparsely populated, arid environment with 

insignificant potential for leachate generation and contaminant migration. Because the facility is 

permitted by the State of Utah, the uncertainties associated with institutional actions are minimal. As 

a result of low average annual precipitation [ 12.7 centimeters (less than 5 inches)]; dry, dense soil; 

depth to perched groundwater [6 to 9 meters (20 to 30 feet) below ground level]; highly mineralized, 

nonpotable perched groundwater; and lack of surface waters in the area, impacts to human health and 

the environment are expected to be minimd in the event that engineering controls become ineffective. 
,, 
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Alternative 6, Excavation and On-Site Disposal with Off-Site Disposal of Fraction Exceeding Waste 

Acceptance Criteria, would include disposal of contaminated material at an on-site engineered disposal 

cell. The long-term protectiveness of the disposal cell would be enhanced by off-site disposal at a 
commercial facility of contaminated material that did not meet on-site acceptance criteria. The on-site 

disposal cell would restrict access to the contaminated material and mitigate the potential for 

exposure. The disposal cell, unlike a cap, would be able to collect leachate that may migrate from 

the waste by the linerheachate collection system, and monitor leaks before they reach the 

groundwater. The liner system would provide additional protectiveness against contamination of the 

Great Miami Aquifer. 

The effectiveness of the cell would be ensured a groundwater monitoring system, which would 

require long-term maintenance. The permanence of the cell would be ensured by federal ownership 

with access restrictions. 

. 
Long-term impacts would include some permanent loss of habitat and land use (the disposal facility 

site and the subunits) and permanent disturbance of soil (acquisition of backfill material). No 

significant long-term impacts would be expected for water quality and hydrology, air quality, biotic 

resources, socioeconomics and land use, or cultural resources. 

In total, Alternative 3 would be the most protective and permanent. Contaminated material would be 

transported off site, removing the source of contamination from the site and disposing of it at a more 

protective facility. Alternative 6 would be more protective and permanent than Alternative 2 because 

of the leak detection system, which would allow monitoring and the ability to perform corrective 

actions before leaks could reach the groundwater. 

6.3.2 

Alternative 1, No Action, does not include treatment and would not result in a reduction of toxicity, 

mobility, or volume. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

The action alternatives would include treatment of construction water at the advanced wastewater 

treatment (AWWT) facility prior to monitoring and discharge to the Great Miami River. In addition, 

Alternative 2, Consolidation and Capping, would require treatment of perched groundwater collected 

in the subsurface drain in the South Field area. By using precipitation and ion exchange technologies 
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to concentrate the contaminants, this treatment would reduce the volume of water impacted by 

unacceptable levels of contamination. The treatment would be reversible and would not destroy the 

contaminants, but would concentrate them into wastewater treatment sludge that would be 

appropriately disposed. 

-. 

Alternative 2 would including crushing/shredding and dewatering of selected contaminated material; 

stabilization of lime sludge to support the cap; and treatment (assumed for this FS to be 

stabilizatiodsolidification) of lead-contaminated mixed waste. The net effect of these treatments 

would be an insignificant change in the total volume for disposal, a decrease in the mobility of the 

contaminants in the mixed waste (but an insignificant change in the total mobility of contaminants), 

and no change in toxicity. 

Alternative 3, Excavation and Off-Site Disposal, would include crushing/shredding and dewatering/ 

drying of selected contaminated material and treatment (assumed to be stabilization/solidification) of 

lead-contaminated mixed waste. The net effect of these treatments would be an insignificant change 

in the total volume for disposal and no change in the toxicity or mobility of contaminants. The need 

for additional treatment to meet a representative off-site disposal facility’s waste acceptance criteria is 

not anticipated. 

0 
Alternative 6, Excavation and On-Site Disposal with Off-Site Disposal of Fraction Exceeding Waste 

Acceptance Criteria, would include crushing/shredding and dewateringjdrying of selected 

contaminated material prior to disposal in the on-site engineered disposal cell and treatment (assumed 

to be stabilizatiodsolidification) of lead-contaminated mixed waste prior to disposal in the 

representative off-site disposal facility. No significant change in toxicity, mobility or volume is 

expected. The material that exceeds the on-site disposal cell’s waste acceptance criteria is not 

anticipated to need additional treatment to meet the waste acceptance criteria for the representative 

off-site disposal facility. 

In total, the reduction of toxicity, mobility, or volume through treatment is considered equivalent for 

all action alternatives, because the amount of material being treated is minimal. 
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6.3.3 Short-Term Effectiveness 

Alternative 1, No Action, would be highly effective relative to short-term risks, since there would be 

no remedial activities and no additional risk to workers or the community around the operable unit. 

Alternatives 2, 3, and 6 would involve remedial activities and could, therefore, pose some potential 

risks to workers or the community. However, these risks can be controlled to be protective of human 

health and the environment (see Appendix C). 

In Alternative 2, Consolidation and Capping, contaminated material would only be excavated to 

remove it from direct contact with the Great Miami Aquifer and to facilitate placement of the capping 

system at each subunit. This alternative would result in minimal risk to site workers and the public, 

because much of the material remains in place at the subunits. Placement of a cap in the Solid Waste 

Landfill and Lime Sludge Ponds areas would result in disturbances to wetlands. These disturbances 

would require appropriate notification and mitigation measures in conjunction with implementation of 

the alternative. 

Alternative 3, Excavation and Off-Site Disposal, would involve removal and disposal of contaminated 

material at an off-site facility. This alternative would result in excavation and off-site transport and 

disposal of contaminated material, which would result in potential exposure to on-site workers during 

handling (drying, crushing/shredding, packaging and loading) and to the public during transportation. 

These exposure potentials would be managed in accordance with a health and safety plan and 

applicable transportation requirements and are, therefore, considered acceptable. Excavation of 

contaminated material in the Solid Waste Landfill and Lime Sludge Ponds areas would result in 

disturbances to wetlands and would require appropriate notification and mitigation measures in 

conjunction with implementation of the alternative. 

Alternative 6, Excavation and On-Site Disposal with Off-Site Disposal of Fraction Exceeding Waste 

Acceptance Criteria, would involve removal of contaminated material and disposal in an on-site 

engineered disposal cell. During excavation activities and placement of the contaminated material in 

the disposal cell, there would be potential exposure to the workers. This exposure potential would be 

managed in accordance with a health and safety plan and is, therefore, considered acceptable. 

However, there would be minimal risks to the community. Excavation of contaminated material in 

the Solid Waste Landfill and Lime Sludge Ponds areas would result in disturbances to wetlands and 
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-. 

0 would require appropriate notification and mitigation measures in conjunction with implementation of 

the alternative. 

Alternatives 2, 3, and 6 are each estimated to be completed in a 51-month time period. This time 

period includes a duration based on straightforward completion of the work plus an allowance for 

unforeseen delays (see Appendix F). 

Alternative 1 would provide the best short-term effectiveness, since no remedial activities would 

occur. Alternative 2 would provide slightly better short-term effectiveness than Alternative 6 because 

less contaminated material is excavated, and the same amount of contaminated material is treated and 

transported off site for disposal in both alternatives. Alternative 3 would be the least effective in the 

short term because of the potential to expose the community to contaminated material during 

transportation to the off-site disposal facility. 

6.3.4 Imdementability 

There would no implementation required for Alternative 1, because no remedial activities would be 

involved. For the action alternatives, removal and treatment of perched groundwater at the AWWT 

facility would be both technically and administratively implementable. 

0 
Alternative 2, Consolidation and Capping, would be readily implementable because consolidation of 

material is relatively simple, and the capping system at each subunit is readily constructable. A 

minimum amount of material (lead-contaminated soil from the Firing Range) would require off-site 

disposal, so no issues are anticipated that would affect the administrative feasibility of this action. 

Alternative 3, Excavation and Off-Site Disposal, would not require the construction of caps or a 

disposal facility at the F E W ,  but would require a significant quantity of contaminated material to be 

disposed off site. Off-site disposal would be subject to various local, state, and federal requirements 

and would require coordination efforts with jurisdictional agencies. Therefore, this alternative would 

be administratively possible to implement but may be time consuming. Issues associated with 

transportation, and public acceptance could arise. 
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Criteria, would require a waiver from OEPA regulations prohibiting such activities. The design and 

proposed feasible location of the on-site disposal facility would protect human health and the 

environment from the Operable Unit 2 contamination and, therefore, would be administratively 

implementable, since the disposal facility will meet the criteria for a waiver of the OEPA siting 

criteria based on achieving a standard of equivalent performance. 

Alternative 2 would be the most implementable of the action alternatives because reliable technology 

would be used, and no issues are anticipated with the administrative implementability. Alternative 6 

is considered more implementable than Alternative 3 because the waiver from OEPA siting 

requirements has been discussed with the appropriate agencies and indications are that a waiver is 

possible, whereas transportation and public acceptance of the transport of contaminated material to the 

off-site facility affects several states and regulatory agencies. 

6.3.5 
Table 6-1 provides a summary of capital and operations and maintenance (O&M) costs associated 

with each alternative. As indicated, on a 1994 (present worth) cost basis, Alternative 1,  No Action, 

would be the least costly, since there would be no remedial activities. Of the remaining alternatives, 

Alternative 2 would be the least costly, followed by Alternatives 6 and 3. 

6.4 

A summary of the comparative analysis of the remedial alternatives discussed in the previous sections 

is presented in Table 6-2. 

$U MMARY OF COMPARATIVE ANALYSIS 

This section discusses the comparative analysis of the remedial alternatives presented in the previous 

sections. All of the alternatives meet the two threshold criteria of protection of human health and the 

environment and compliance with ARARs. The comparison of the balancing criteria shows that the 

action alternatives have differences, but not major differences. 

Consolidation and capping is the lowest-cost alternative, but does not offer an engineered liner with 

leachate collection and leak detection to ensure cap integrity. However, monitoring of the 

groundwater wells at the edge of the subunit would ensure the protection of the groundwater for off- 
property users. 
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Excavation and disposal at an off-site facility would remove the source of contamination from the site. 

Thus, this alternative is considered to be the most protective. However, this alternative would cost 

almost twice as much as the next lowest cost alternative. Additionally, the public would be concerned 

about transportation of wastes and transporting wastes off-site. 

i 

2 

3 

4 

5 

6 Excavation and on-site disposal with off-site disposal of the fraction exceeding the WAC offers an 

increase in effectiveness from the other on-site option. consolidation and capping. This is based on 

an engineered liner that allows for leachate collection and leak detection monitoring. By combining 

all the waste into one disposal location, this alternative also allows increased flexibility in land use 

options, a reduced buffer area, and centralized operation and maintenance. The geology of the 

disposal facility location would be protective of human health and the environment, based on a series 

of soil brings made in the area. However, the disposal facility location, design. and WAC would be 

subject to review and approval during the Remedial Design phase. DOE would construct only one 

disposal facility at the FEMP. Therefore, should on-site disposal be selected for other FEMP 

operable units. the disposal facility capacity and footprint would be adjusted accordingly during the 

Remedial Design process. a 
As previously indicated, the screening of alternatives in Section 4.0, detailed analysis of alternatives 

in Section 5.0, and the comparative analysis in this section are based on the future land-use scenario 

assuming continued federal ownership and access controls with a PRL risk level of 1 x 10". 

However, differences that would result from a private ownership land-use scenario have been noted 

throughout Sections 4.0 and 5.0. All of these differences are primarily associated with two factors: 

level of protectiveness and volume of material with COC concentrations above the PRLs. The major 

impact of this latter factor, which is due to risk-based cleanup criteria associated with the land-use 
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As discussed in Sections 4.3.2.2, 5.3.3, and 6.3.1, Alternative 2, Consolidation and Capping, would n 

not be protective of the on-property resident farmer under the private ownership land-use scenario. 

Alternatives 3 and 6 would be protective if contaminated material with COC concentrations above the 

28 

29 

PRLs for the on-property resident farmer is removed from the subunits. 30 

31 

Table 6-3 surnmacizes the present-worth cost of the various alternatives for the federal and private 32 

33 ownership land-use scenarios and varying PRL risk levels. As indicated, the cost differences between. 
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alternatives remain relatively constant with varying PRL risk levels. However, the cost difference 

between Alternatives 3 zid 6 widens when private ownership is considered. 

The factors associated with varying land-use scenarios and PRL risk levels do not significantly alter 

the comparative analysis of alternatives. This comparative analysis indicates that all "action" 

alternatives are relatively indifferent to target risk, and that Alternative 6 is relatively indifferent to 

land use. These factors demonstrate the flexibility of the Operable Unit 2 alternatives; however, the 

cost of remediation of the FEMP site as a whole may be very sensitive to land use and target risks. 

6-17 000178 
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