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1.0 PURPOSE

The U.S. Department of Energy (DOE) is the designated lead agency under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
removal actions at the Miamisburg Closure Project (MCP) (previously called the Mound
Environmental Management Project or MEMP) are implemented as non-Superfund,
federal-lead actions. DOE acts as the On-Scene Coordinator (OSC). Non-Superfund,
federal-lead removal actions are not subject to United States Environmental Protection
Agency (USEPA) limitations on the OSC ($50,000 authority) and are not subject to National
Oil and Hazardous Substances Pollution Contingency Plan (NCP) limitations on removal
actions (i.e., $2,000,000 in cost and 12 months in duration).

This Action Memorandum (AM) Engineering Evaluation/Cost Analysis (EE/CA) has been
generated to document the general site conditions that would justify application of a
Removal Action (RA) consistent with CERCLA, to propose the RA described herein, and
to allow public input.

2.0 SITE CONDITIONS AND BACKGROUND
21 Site Description
2.1.1 Physical Location

The MCP Site is located on the southern border of the City of Miamisburg in Montgomery
County, Ohio, approximately 10 miles south-southwest of Dayton and 45 miles north of
Cincinnati.

This RA is proposed for the removal of the volatile organic compound (VOC) contaminated
soils at the Potential Release Site (PRS) 76. A PRS Package was submitted to the Core
Team and binned Further Assessment in September 1995 and June 2002.

2.1.2 Site Characteristics

PRS 76 is the site of the former Warehouse 9, built as part of the original Mound facility in
1947. Warehouse 9 was a wooden structure with an elevated wooden floor. It was originally
used to store cement, but later was used to ship and receive drummed radioactive
materials. Warehouse 9 served as the central point of waste shipments until December
1954. In 1955, the warehouse and/or its platform were used for unloading drums for the
planned thorium refinery (DOE 1992). Photographs indicate the warehouse had been
removed by 1962. Since 1969, the area has been an asphalt-covered parking lot. Figure
1 shows the location of PRS 76.

Soil sampling was conducted in the summer of 1999. The sampling results revealed that
concentrations of radionuclides were below the risk-based cleanup objectives and
therefore, are not included in this Action Memo. However, unanticipated elevated levels of
VOC contamination were found (Reference 1). There is no record of operations utilizing or
disposing of VOCs in this area. The source is unknown.

PRS 76 Action Memo 10f23 November 2004
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Figure 1 Location of PRS 76
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2.1.3 Site Sampling

The PRS 76 area was originally sampled in the fall of 1999. Sample resuits indicate high
levels of VOCs in the vadose zone soils (above the water table). VOCs detected in the soil
include tetrachloroethene (PCE), trichloroethene, (TCE), cis-1,2, dichloroethene (DCE), and
vinyl chloride (VC). The results of the 1999 sampling effort are contained in the PRS 76
Further Assessment Data Report (Reference 1). The highest VOC soil concentrations for
PCE, TCE, DCE, and VC are 260,000 parts per billion (ppb), 25,000 ppb, 2,900 ppb, and
possibly up to 1,300 ppb, (the vinyl chloride detection limit is 1,300 ppb for samples that
were high in TCE, the actual highest detection of VC was 100 ppb) respectively. Figure 2
shows the location of the soil samples. Soil sampling results for PCE, TCE, DCE and VC
are shown in Appendix C.

In the summer of 2002, a rotasonic drill rig was used to characterize the geologic setting
at PRS 76. Four soil cores (continuous from surface to bedrock) located around the original
PRS 76 sampling grid were collected. The soil cores were utilized to develop a
hydrostratigraphic three-dimensional model of the area. Sampling results showed very low
levels of VOCs and therefore suggest that the contamination is fairly restricted to the
original sampling area. All soil samples analyzed during this effort showed VOC
concentrations in the low ppb range, well below the derived Soil Screening Levels (SSLs).

This three dimensional model of the PRS 76 area allows visualization of the subsurface soil
VOC contaminant distribution. The model shows the VOC contaminant distribution for each
borehole from surface to bedrock. Figures 3 through 6 show the distribution of PCE, TCE,
DCE and VC in the PRS 76 subsurface.

Groundwater monitoring well 0346 is installed immediately downgradient of PRS 76. The
well is screened in the permeable saturated glacial sediments of the tributary valley. Since
1993, the well has been sampled 2-3 times per year for VOCs with no detections of VOCs
to date. Figure 7 shows the location of the well relative to the location of PRS 76.
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NOTE: All VC concentrations above 1,000 ppb are listed as non-detects with a detection
limit over 1,000 ppb, the actual concentration may be anywhere from low ppb to just above
1,000 ppb. The samples were diluted due to high TCE and PCE levels.
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2.1.4 Site Geology

The Test Fire Valley parking lot is located near the lower end of the Mound tributary valley.
The tributary valley is characterized by a relatively deep narrow glacial gorge cut into
Ordovician shale and limestone and infilled with glacial sediments. The headwall of the
tributary valley is thought to exist near the small retention basin located approximately
1,300 feet northeast of PRS 76. The upper portion of the tributary valley is characterized
by fairly thick (approximately 30 — 40 ft thick in the valley center) fill material overlying
relatively thick (60 — 80 ft) glacial till and outwash deposits. The glacial system is saturated
at depth and groundwater flow is from the northeast to the southwest towards PRS 76. The
thickness of glacial outwash thins considerably down the valley towards PRS 76. Locally,
in the PRS 76 area, the saturated sand and gravel deposit is under confining conditions
with an overlying brown-gray glacial till acting as the confining bed. The glacial till is a tight
clayey-silt with some matrix supported gravel. When drilling in this general area, boreholes
remain dry until the base of the brown-gray glacial till is penetrated and the lower saturated
sand is encountered at which time water immediately rises up in the borehole
approximately 15 feet above the sand unit. Detailed analysis of the four rotasonic drill cores
obtained during the summer of 2002 shows the' following general stratigraphy in the
immediate vicinity of PRS 76:

0-3 feet - fill material

3-9 feet - chocolate brown silt

9-15feet- brown-gray dense moist weathered glacial till
15-20 feet - unoxidized dense moist gray glacial till

20-30 feet - dense moist to wet unoxidized gray glacial till
30-32 feet - saturated fine grained gray sand

NOTE: the sand unit thickens to over 20 feet as the tributary valley axis is
encountered to the south.

32 feet - bedrock

Figure 8 shows a generalized cross-sectional sketch through the PRS 76 area.
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215 Release or Threatened Release into the Environment

The potential for leaching of VOCs to the underlying groundwater system has been
evaluated using the Mound Soil Screening Level Model (Ref 2). The model predicted that
leaching of VOCs into the groundwater could be a potential problem. As a result, the Core
Team (consisting of representatives of DOE/MCP, USEPA, and Ohio Environmental
Protection Agency [OEPA]) recommend that PRS 76 be addressed as a Removal Action
(RA).

The Soil Screening Level Model was used to develop soil cleanup guidelines for PCE, TCE,
DCE and VC. Details regarding model development and results are outlined in Appendix
A and B.

2.1.6 National Priorities List Status

The USEPA placed the Mound Plant on the National Priorities List (NPL) by publication in
the Federal Register on November 21, 1989.

2.2 Other Actions to Date

The Mound Plant initiated a CERCLA program in 1989, now guided by the agreement
among the DOE, OEPA, and USEPA. A Federal Facilities Agreement (FFA) under
CERCLA Section 120 was executed between DOE and USEPA Region V on October 12,
1990 (Reference 4). It was revised on July 15, 1993 (EPA Administrative Docket No. OH
890-008984) to include OEPA as a signatory (Reference 3). The general purposes of the
FFA are to:

¢ ensure that the environmental impacts associated with past and present activities at the
site are thoroughly investigated and appropriate remedial actions taken as necessary
to protect the public health, welfare, and the environment,

e establish a procedural framework and schedule for developing, implementing,
maintaining, and monitoring appropriate response actions at the site in accordance with
CERCLA, Superfund Amendments and Reauthorization Act (SARA), the NCP,
Superfund guidance and policy, and Resource Conservation and Recovery Act (RCRA)
guidance and policy, and

o facilitate cooperation, exchange of information, and participation of the parties in such
actions.

2.2.1 Previous Removal Actions

No prévious RAs have been performed at PRS 76.

2.2.2 Current Actions

Current actions pertinent to PRS 76 soil removal include work planning, and review of
characterization data. Work planning consists of the up-front work required to execute PRS
76 soil disposition activities in accordance with Environmental Safety & Health
requirements, DOE orders, and best management practices.

PRS 76 Action Memo 10 of 23 November 2004
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2.3 State and Local Authorities’ Roles

2.3.1 State and Local Action to Date

In 1990, as a result of the Mound Plant placement onto the NPL, DOE and USEPA entered
into an FFA that specified the manner in which the CERCLA-based environmental
restoration (ER) was to be implemented. In 1993, the FFA was amended to include OEPA
as a signatory (Reference 4). DOE remains the lead agency.

2.3.2 Potential for Continued State and Local Response

Eventual release of the MCP Site for industrial/commercial use is planned. Periodic
environmental monitoring of the area may continue for a limited time, as part of DOE's
plant-wide Environmental Monitoring Program. However, any environmental monitoring
required as part of the CERCLA remedy for the parcel in which PRS 76 lies, will be defined
in the enforceable Record of Decision (ROD) for that parcel.. This monitoring would require
coordination with local, state, and federal authorities. Current plant-wide environmental
monitoring programs will continue until such time as remediation is completed. OEPA wiill
continue its oversight role until all terms of the FFA have been completed.

3.0 THREAT TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT

Appendices A and B show details associated with development of soil leaching guideline
values. A single soil sample at location BO4 (12-16 foot horizon) showed tetrachloroethene
concentrations of 260 ppm. This concentration is in excess of the 10 E -5 guideline value
of 187 ppm.

3.1 Threats to Public Health or Welfare

The potential release of VOCs via leaching to the groundwater may create a potential
threat to the public health or welfare. Since the VOCs are subsurface, there is currently no
threat to the Public Health or Welfare via direct contact or ingestion.

3.2 Threats to the Environment

The potential release of VOCs via leaching to the groundwater may create a potential
threat to the public health or welfare.

3.3 Removal Site Evaluation

The Removal Site Evaluation (RSE) requirements, as outlined under USEPA’'s NCP
regulations in the Code of Federal Regulations (CFR) 40 CFR 300.415 (Reference 5), are
presented throughout this AM/EE/CA. The source and nature of the potential release are
described in the PRS Data Packages for PRS 76. On the basis of this information, the Core
Team recommended a RA for PRS 76. The NCP identifies eight factors that must be
considered in determining the appropriateness of a RA [40 CFR 300.415(b)(2)]. These
criteria are presented and evaluated in Table 1.

PRS 76 Action Memo 110f 23 November 2004
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Table 1 — Evaluation of Removal Action Appropriateness Criteria

Criteria Evaluation
"...potential exposure to nearby human | There is potential exposure to nearby human
populations, animals, or the food populations, animals, or the food chain from
chain..." hazardous chemicals if present institutional controls
were relaxed.
"Actual or potential contamination of There is potential for the hazardous chemicals
drinking water supplies..." contamination to migrate to the Buried Valley Aquifer
' (BVA). '

"Hazardous substances or pollutants or | Not applicable.
contaminants in drums, barrels, tanks,
or other bulk storage containers, that
may pose a threat of release;"

"High levels of hazardous substances There is potential for the hazardous chemicals

or pollutants or contaminants in soils contamination to migrate to the BVA.

largely at or near the surface, that may

migrate;"

"Weather conditions that may cause This site is exposed to weather conditions. The
hazardous substances to migrate or be | contaminated soils are covered by an asphalt-lined
released;" parking lot. The lot slopes to the sduth and therefore

promotes rapid runoff of stormwater. There is currently
little opportunity for infiltration of surface water.

"Threat of fire or explosion;" Not applicable.
"The availability of other appropriate There are no other state or federal mechanisms
federal or state response mechanisms required to respond. The FFA established a combined
to respond to the release;" and state and federal mechanism to respond under
CERCLA. DOE is the designated lead agency at the
MCP under CERCLA.
. "Other situations or factors that may - Not applicable.

pose threats to public health or welfare
or the environment."

4.0 ENDANGERMENT DETERMINATION

As the location is currently configured and access controlied, the subsurface VOC soil
contamination does not pose an immediate danger to public health or welfare or to the
environment. The Mound Soil Screening Level model does predict that the soil VOC
concentrations are sufficient to potentially cause leaching to the underlying groundwater
system. The model predicts leachate concentrations sufficient to cause groundwater
concentrations of PCE, TCE, DCE and VC above their respective MCLs of 5 ppb, 5 ppb,
70 ppb and 2 ppb.

Accordingly, to eliminate the possibility of endangerment as the site transfers from DOE
ownership and control, DOE has determined that removal of the contaminants is
appropriate.

PRS 76 Action Memo ' 12 0f 23 November 2004
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50° PROPOSED ACTION AND ESTIMATED COSTS
5.1 Proposed Action

The proposed action is the removal of the soils at PRS 76 that exceed the cleanup criteria.
Verification of the removal will be performed on PRS 76. Since the proposed action is
within the site boundaries, it is not expected to have a disproportionate impact on low
income or minority populations.

51.1 Proposed Action Description

The proposed action is expected to result in multiple fieldwork efforts. In general the action
is expected to involve removal of the subsurface soils that exceed the cleanup criteria for
- PCE, TCE, DCE and VC. Soil removal activities appear limited to approximately 20 feet in
depth and as a result, no unusual or unique excavation techniques are required for removal
of this soil. Components of the proposed action include the following where applicable:

Project Planning

The major component of the proposed action is removal of the VOC contaminated soils that
exceed cleanup criteria. :

Due to the complexity of the work, multiple work plans may be generated. Appropriate
environmental controls will be considered, identified, included in the work plan documents,
and applied through the work planning effort. Work plan documents will be made available
to USEPA and OEPA for input and approval.

Public Notification

A notice of the availability of this AM for 30-day public review will be published in a local
newspaper.

Establish Work Zones

This activity includes where applicable, establishing work zones, establishing air monitoring
(personnel and at work zone perimeters), installing temporary facilities and utilities,
performing construction hazard abatement, performing general housekeeping, and
establishing dust control measures prior to removal and excavation activities.

Removal of PRS 76 Soil

This activity includes, as appropriate, required lockout/tagout of utilities in the vicinity of
work areas and excavation and removal of contaminated soil.

Verification

This step includes sampling and analysis of soil to verify that contaminated soil has been
removed and the remaining soil meets the cleanup objectives. Soil cleanup objectives are
outlined in Table 2, (see Appendix A and B for details associated with development of the
Soil Screening Levels and soil screening level results). Verification sampling and analysis
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will be in accordance with the Standard VSAP, Final, August 2004. The COCs are defined
in Table 2 for this RA and do not include radionuclides.

If information is realized before or during the course of a removal action that could change
the COCs verified, the information will be brought to the attention of the Core Team for
evaluation. '

Table 2 - Soil Cleanup Objectives (ppb)

Contaminants (per PRS Package) Cleanup Objective*
Tetrachloroethene (PCE) 7,860
Trichloroethene (TCE) 6,310
Cis-,1,2 dichloroethene (DCE) 27,340

Vinyl chloride (VC) 1300

* The 10° Risk Based Guideline value for vinyl chloride is more restrictive than the site specific
soil screening level of 1,300 ppb. In the case of PCE, TCE and DCE the site specific soil
screening levels are more restrictive and are therefore used as the cleanup level

Site Restoration

Equipment, materials, waste containers, and barricades will be removed. Excavations
resulting from removal of UGLs and contaminated soil will be backfilled and compacted to
original contours and elevation unless otherwise specified. The areas will be seeded, if
appropriate. '

Documentation of Completion

Completion and documentation of all activities required by this AM will be presented in a
single OSC Report.

5.1.1.1  Rationale, Technical Feasibility, and Effectiveness

The RA chosen is necessary for the removal of known contamination and to ensure that
migration of the contamination does not occur.

Verification sampling will be employed to confirm the effectiveness of the RA. Verification
sampling results will be documented in the OSC Report.

5.1.1.2  Monitoring

Health and safety monitoring will be performed throughout the RAs according to standard
MCP procedures.

5.1.1.3 Uncertainties

An uncertainty is the concentration levels of the contaminants and the extent of
contamination (lateral and depth). This uncertainty is considered minor due to the extensive
characterization data associated with the PRS.
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5.1.1.4 Institutional Controls

DOE will remain in control of the locations addressed by this RA until transfer of ownership
of the parcels it is in. If necessary, enforceable deed restrictions will be in place at the time
of transfer in order to ensure future protectiqn of human health and the environment.

5.1.1.5 Post-Removal Site Control

Initially, post-removal site control will be provided by DOE/MCP. The property is to be sold
to Miamisburg Mound Community Improvement Corporation (MMCIC). The institutional and
site controls needed at the time of the site transfer in order to ensure future protection of
human health and the environment will be included in the ROD for the parcel in which PRS
76 lies. -

5.1.1.6  Cross-Media Relationships and Potential Adverse Impacts

The potential cross-media impact associated with a RA is the potential for unintended
release of contaminated materials into the atmosphere or surface/groundwater. Careful
monitoring and control will be implemented during the RAs.

No potential adverse impacts of the RA have been identified.

5.1.2 _Contribution to Future Remedial Actions

To facilitate Further Assessments and Removal Actions in or near the site of this RA, the
exact dimensions of the excavation and the levels of contamination identified and removed
will be documented. The OSC Report will document the RA with photographs drawings,
and other information collected during the fieldwork.

The information obtained, as a result of this removal, will be used in determining the
availability of the site for final disposition and will be subject to review in the subsequent
residual risk evaluation.

5.1.3 Description of Alternative Technologies

Alternative technologies frequently evaluated for CERCLA remediation include institutional
controls, containment, collection, treatment and disposal. Based on the conditions at PRS
76 (Vadose zone soils contaminated with VOCs), the following alternatives (in addition to
the proposed action of soil removal) are developed for consideration:

= In-situ Chemical Oxidation

= Enhanced Bioremediation

= Resistive Heating with or without Steam Injection

= Soil Vapor Extraction

= Excavation

= No Action

= [nstitutional Controls
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The no action and the institutional control alternatives were eliminated from further
consideration. The no action alternative will not alleviate the potential for migration
(leaching) of VOCs into the underlying groundwater system. One or more institutional
controls, specific to PRS 76, was eliminated from further consideration because (per DOE
Policy 454.1 "Use of Institutional Controls") DOE typically uses institutional controls to
supplement active remediation, public and resource protection, physical security, or to
bolster the integrity of engineered remedies. Accordingly, institutional controls (as a sole
remedy) were eliminated from further consideration for PRS 76. However, the DOE has
already determined, in previous RODs for discrete land parcels, that a limited number of
institutional controls are appropriate on a "site-wide" basis. The institutional controls that
have been applied to all parcels that have completed the CERCLA process for property
transfer to-date include: prohibition against use of groundwater, prohibition against
removal of soil from the original DOE Mound Plant boundaries, and prohibition against any
land use other than Industrial/lCommercial. At a minimum, the above three "site-wide"
institutional controls will be included in the ROD for,' the parcel in which PRS 76 lies.

The performance capabilities of each remaining altemative with respect to threshold criteria
and balancing criteria are discussed in Table 3.

514 Preferred Alternative

The preferred alternative for PRS 76 is excavation of soil above guideline values. This
option is selected as the preferred alternative based on the following primary factors:

- confidence in removal of all contaminated material above guideline values, (e.g.

in-situ options involve more uncertainty and may therefore require engineering

. changes that could drive cost and more importantly schedule beyond acceptable
limits)

- schedule requirements (e.g. other in-situ options would involve pilot testing and
potentially longer operation time frames than schedule can permit).

5.1.5 EE/CA

This document serves as the Action Memorandum and EE/CA.

PRS 76 Action Memo 16 of 23 ‘November 2004
Public Review Draft



Table 3: Remediation Option Matrix

In Situ Technologies

Ex Situ Technology

Soll Vapor Extraction (SVE)

potential, on-going source of
contamination to groundwater

Capture of some hazardous intermediate
compounds may be required

phase contamination

be considered a potential, ongoing
source of groundwater and soil
contamination

releases

Enh a Hiatl Reslstive Heating with or w/out Steam
In-sltu Chemical Oxidation Bi | Injection (DUS) Excavation
Threshold Criteria
Protection of * Destroys contaminants through oxidation |* Destroys and reduces contaminant mass |* Reduces contaminant mass by removal |* Reduces contaminant mass by * Removes contaminated solls
Human Health * Destruction and consequent reduction of |* Destruction and consequent reduction of for further processing mechanical removal * Removal prevents contaminant migration
and the contaminant mass is protective of human| contaminant mass is protective of human{* Off-gas treatment may be required ¢ Low concentrations may require no by leaching
Environment heatlth and the environment health and the environment * Consequent reduction of contaminant subsequent treatment
* Workers could be exposed to hazardous mass is protective of human health and .
compounds, i.e., hydrogen peroxide and the environment
sulfuric acid, during implementation
Attainment of * Rapid process - destroys contami * Destroys contaminant plume through * Ideally suited to treat highly * Remove VOCs from vadose zone but * Successfully for many years at sites
Media Cleanup on contact biodegradation contaminated groundwater and soils assists in air sparge off-gas control across the U.S. .
Standards On* * Substantial contaminant reductions can |* Relatively slow process, notable results |* Enhances attainment of media cleanup {* Successfully used at many sites in U.S. |* Numerous technical papers published
site Set by the occur observed at some sites within a few standards * Assists in meeting the soll deanup goals| documenting the ability of excavation to
tmplementing months * Off-gas treatment may be required remove contaminated soils
Agency * Complete removal of contaminants * Treatment duration typically 3 to 12
unlikely, but substantial reductions can months .
oceur. * Significant reduction of NAPL and
contaminated sofls/groundwater
Control the * The facility is inactive, No potential for  [* The facility is inactive * The facility is inactive *  The facility is inactive * The facility is inactive
Sources of future releases * No potential for future releases * No potential for future releases * No potential for future releases * No potential for future releases
Releases Use of this technology would eliminate a |* Bioremediation would reduce dissolved- |* Would reduce residual NAPLs that may |* Not designed to control the source of * Removal would eliminate a potential, on-

going source of contamination in
groundwater

Compllance With
Waste
[Management
Standards

* All activities will be conducted in
accordance with all applicable Federal
and State regulations and policies

* All waste products (drill cuttings, storage

containers, etc.) will be propery

disposed at an approved disposal facility
as dictated by the nature of the waste

The TCLP criteria (40 CFR 261.24 Table

1) will be the basis for determining if

removed media are hazardous.

* All activities will be conducted in
accordance with all applicable Federal
and State regulations and policies

* All waste products (drill cuttings, storage
containers, etc.) will be properly
disposed at an approved disposal facility
as dictated by the nature of the waste

* The TCLP criteria (40 CFR 261.24 Table
1) will be the basis for determining if
removed media are hazardous.

All activities will be conducted in
accordance with all applicable Federal
and State regulations and policies

All waste products (drill cuttings, storage
containers, etc.) will be properly
disposed at an approved disposal facility
as dictated by the nature of the waste

* The TCLP criteria (40 CFR 261.24 Table
1) will be the basis for determining if
removed media are hazardous.

Stack exhaust will be treated if needed.
Air permit may be required.

All activities will be conducted in
accordance with all applicable Federat
and State regulations and policies

All waste products (drill cuttings, storage
containers, etc.) will be properly
disposed at an approved disposal facility
as dictated by the nature of the waste
The TCLP criteria (40 CFR 261.24 Table
1) will be the basis for determining if
media are hazardous.

All activities will be conducted in

acco with all appli Federal
and State regulations and policies
All waste products (drill cuttings, storage
containers, etc.) will be properly
disposed at an approved disposal facility
as dictated by the nature of the waste
The TCLP criteria (40 CFR 261.24 Table
1) will be the basis for determining if
media are hazardous.

Balancing Criteria

Long-term P Expected to be high because permanent

Reliabliiity and destruction of contaminants occurs

Effectiy * Considered a presumptive remedy by
EPA

* Generally high because permanent
destruction of contaminants occurs

* Demonstrated at many sites (EPA SITE
Program and Coast Guard)

* Expected to be high because nearly
complete removal of contaminants

occurs
* Used by DOE, DOD, NASA, and the Air
Force

Used for groundwater and soils
remediation at RCRA and other sites

Expected to be high because nearly
complete removal of contaminants

occurs
Used by DOE, DOD, NASA, and the Air
Force

Used for soils remediation at RCRA and
other sites

.

Expected to be high because nearly
complete removal of contaminants

occurs

Used by DOE, DOD, NASA, and the Air
Force

Used for soils remediation at RCRA and
other sites

Presumptive remedy
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Table 3: Remediation Option Matrix

In Situ Technologies

Ex Situ Technology

In-situ Chemical Oxidation

d Blor iati

Resistive Heating with or w/out Steam
Injection (DUS)

Soil Vapor Extraction (SVE)

Excavatlon

Reduction in the Reduces toxicity and volume (total * Reduces toxicity and volume (total mass) |* Significantly reduces contamination * Reduces mobility and volume of VOCs in |* Reduces toxicity, mobility, and volume of
Toxiclty, Mobliity,] mass) of contaminated soils and of contaminated soils and groundwater toxicity, mobility, and volume vadose zone and LNAPL on the water NAPLs and VOC-contaminated soils by
or Volume of groundwater * Provides for destruction of VOCs * Removes virtually all VOCs and SVOCs table surface removal and subsequent treatment or
Wastes * Treatment provides destruction of some * Elimination of volatile and potentially|* Volatilization of contaminants into the air destruction
compounds soluble contaminants will reduce the| leads to rapid breakdown into nontoxic
* Can increase the mobility of residual mobility of the minor amounts of waste| forms
compounds by reducing viscosity or that could be left in place after the|* Carbon or other off-gas treatment media
increasing solubility in groundwater completion of resistive heating/DUS| or systems may be used to treat vapor-
* Hydraulic contro! of the site is required utilization phase contaminants emitted from the
during treatment SVE system
) . . * Periodic carbon regeneration will provide
* Hydraulic control of the site is required thermal destruction of volatile organics
during treatment adsorbed onto the carbon
Short-term Effective on a short-term basis * Requires a relatively long treatment cycle [* Treatment requires 3-12 months plusa |* Effective as a supplement to air * Highly effective as a short-term measure
Effectiveness Quick acting process * Minimal community risk cool-down period of several additional sparging* Effective on a short-term basis |* Primary risks are from worker and public

Minimal community risk

Worker's must be protected from contact
with oxidizers and acids

As long as migration is controlled,
environmental impact is minimal

* As long as migration is controlled,
environmental impact is minimal

months

Effective on a short-term basis

Quick acting process

Minimal community risk

Worker's must be protected from contact
from electrical and thermal hazards
(steam)

As long as migration is controlled,
environmental impact is minimal

Minimal community risk (off-gas)

exposure during handling and transport
of contaminated soil

Air modeling/monitoring may be used to
ensure that a temporary increase in
ambient VOC concentrations do not
exceed allowable exposure limits

Dust control is important to community
and worker safety

Environmental impact is high but site
should recover

Implementability

* Relatively straightforward

* UIC permit may be required and could
delay implementation
Construction/impl tation relatively
short but repeat applications are -
required

May not be reliable at all sites or in
achieving goals

* Measurable results achieved within
weeks

Pilot testing prior to full-scale
implementation

Technology commonly accepted by
regulators

* Relatively straightforward - either injection
or recircualting system

¢ UIC permit may be required and could
delay implementation

* Construction/implementation relatively
short lead time

* May not be reliable at all sites or in
achieving goals

* Measurable results may be achieved
within a few months

* Pilot testing prior to full-scale
implementation

* Technology usually accepted by
regulators

Employs patented technologies (owned
by DOE

Implemented relatively quickly utilizing
specialized equipment /
Long iead time may be required to obtain
a direct power drop from the utility
company or plant

High temperature CPVC or metal must
be used for wells

Plastic conduit/piping might require
replacement if heated zone extends to
within 5 feet of the surface
Demonstrated to be reliable
Technology commonly accepted by

Straightforward to construct and operate
Low permeability soil hinders effective
use

* Numerous vendors, contractors,

equipment, and construction services

available

Short lead-time, reliable in most vadose
zones

* Treatment period generally ranges from
six months to two years

* Pilot testing prior to full-scale
implementation to determine spacing of
the SVE wells

* Technology commonly accepted by

* Implementation Is relatively

straightforward

Executed fairly quickly, usually reliable

* Numerous contractors are available to
provide equipment and construction
services

* No unusual equipment or long-lead time
Is anticipated

* Timeframe is generally from a few weeks

to a few months

Implementation time is dependent on

amount of dewatering required, amount

of soils excavated, and depth of

excavation, etc.

regulators regulators * Treatment and/or disposal of
grour requires ad' d planning
and permitting
* Technology commonly accepted by
regulators
Costs * Very high capital (groundwater * Usually low capital * Very high capital and initial operation * Low to moderate capital (dependenton |* High initial cost
containment system) * Low to moderate O&M * Very high O&M (short duration) but low number of required SVE wells) * No O&M
* Very low O&M of chem-ox but highon  |* Highly variable depending on methods * long-term * Low to moderate O&M (dependenton |* Costs to dig typically $10/yd3
plume containment used * Only a few vendors that perform this off gas treatment requirements) * T&D costs typically $40 - $50/ton

»

Reported 109,000 gallons of 50% H202
through 255 injectors over 120 days for
TCE in soil, project cost was $5.7 million.
Cost estimate for EST. site - 88 injectors
~ $460,000.

* low injection biosparge less expensive

* biological amendments can be high cost
(nitrate cost is $160 to $230/galion)

* peroxide enhancement O&M costs are
highest

work, only two licensed

Estimates of $200,000 base plus $50/yd3
for treatment. DOE factor raises cost
150-200%

nonhazardous and $250 - $300
hazardous

recent PRSs have experienced costs of
~$2 cu. Ft.of $ 40 — 50 cu. yd.
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Table 3: Remediation Option Matrix

In Situ Technologies

Ex Situ Technology

In-situ Chemical Oxidation

Enhanced Bloremediation

Reslstive Heating with or w/out Steam
Injection (DUS)

Soil Vapor Extraction (SVE)

Excavatlon

General Proc

€SS

Process involves exchange of electrons
to destroy organic compounds or reduce
them to less hazardous compounds
Most commonly used oxidizing agents
are sodium or potassium permanganate
or hydrogen peroxide (with supplemental
ferrous iron and acid)

* Rate of biodegradation of organic
contaminants can be enhanced by
increasing the concentration of electron
acceptors and nutrients for aerobic
degradation

* Or by increasing hydrogen ion
concentrations for reductive
dehalogenation

* Uses electrical resistive heating in
conjunction with injected steam and
conventional extraction technologies

* Injected steam reduces viscosity and

increases mobility of NAPLs and other

contaminants

increased vapor pressure results in

increased volatility

Resistive heating heats low permeability

zones and mobilizes contaminants to

more permeable zones

Steam is recovered via SVE or extraction

wells :

Condensed steam is treated at land

surface

* Geophysical techniques used to monitor
heating and underground movement of
steam

»

* Process where vacuum is applied to
unsaturated zone to induce controlled
flow of air and remove VOCs and some
SVOCs

* Soil vapors are collected for off-gas
venting or treatment

* Process of digging and removing
contaminated media
* Ex situ treatment or off site disposal

Pros * Process proceeds completely in-situ * Takes advantage of indigenous microbes |[* Enhanced recovery from low conductivity [*  Effectively removes volatile * Removes nearty all contamination
* High concentrations of contaminants are {  or uses acdimated microbes from other portions of aquifer contaminants (including residual)
rapidly converted to innocuous sites * Creates steam flooding front * Soils more conductive to air than * Allows direct observation and sampling of
substances * Can provide long term effectiveness * Enhanced volatitity of SVOCs groundwater, enhancing recovery contamination
* R diation occurs completely in-situ * High concentrations of contaminants are potential
rapidly converted to innocuous
substances
* Relatively quick achievement off goals
Cons * Requires handling large quantities of * Injection effectiveness limited in low * Small treatment zones require placement |* May require numerous extraction wells |* Limited to shallow zones of
hazardous chemicals permeability strata of numerous electrodes for shallow water table aquifer contamination .
* Reaction rates highly variable * Slow process * Hydrautic control systems required * Channeling of soils vapors occurs in * Dewatering required to dig below water
* Ineffective distribution in low permeability}* Anaerobic degradation of aliphatic COCs |* High voltage safety concerns lower permeability aquifers ' table .
solls results in increase in toxic daughter * High cost * Off gas treatment may be required * Groundwater treatment may be required
* Extreme exothermic reaction can product accumulation * High injection pressures may cause soil |* Efficiency affected by diffusion and * Ex-situ treatment/disposal required
damage wells, pipes, etc. and can * Escape of contaminants associated with fracturing volatilization in subsurface, lithology and
facliitate vapor migration injection process * Recovery systems required degree of saturation
* Can reduce aquifer permeability * May require hydraulic contro!
downgradient due to precipitation of * Can be difficult to monitor effectiveness
metals
* Reactions affected by naturally occurring
electron donors
* May have to lower pH, requiring acid
injection
* UIC approval may be required
* Hazardous intermediate compounds
may form If reaction is not completed
* Cost prohibitive for dissolved phase
contamination
* Vapor recovery may be required
* Hydraulic control required
* Contamination migration possible
Feasibility at Mound
* Not feasible Limited feasibility * Moderately feasible ¢ Not likely to be successful duetovery |* Highly feasible
* No access for injection distribution Chlorinated atiphatics will require * Effective and quick low permeability soils at PRS 78. * Contamination not deep
points. anaerobic bacteria production, will result |* Relatively very costly

Exothermic reactions problematic within
active industria! areas.
High indigenous metals concentrations

in high concentration daughter products
Relatively slow process
* Difficult to monitor beneath impervious

will affect reagent requirements

surfaces, e.g., buildings, stabs, etc.
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" "516

Applicable or Relevant and Appropriate Requirements (ARARs)

Site ARARs for the ER Program have been identified and CERCLA regulations require that
RAs comply with ARARs.

The following have been identified as applicable, or relevant and appropriate to this RA:

5.1.6.1

5.1.6.4

5.1.6.5

Air Quality

40 CFR Part 61 Subpart H: National Emissions Standards for Emissions of
Radionuclides other than Radon from Department of Energy Facilities.

Ohio Administrative Code (OAC) 3745-15-07(A): Air Pollution Nuisances
Prohibited.

OAC 3745-17-02 (A, B, C): Particulate Ambient Air Quality Standards
OAC 3745-17-05: Particulate Non-Degradation Policy '
OAC 3745-17-08: (A1), (A2), (B), (D): Emission Restrictions for Fugitive Dust

To Be Considered

EPA/230/02-89/042: Methods for Evaluating the Attainment of Cleanup Standards.
DOE Order 5400.5: Radiation Protection of the Public and the Environment

Worker Safety

29 CFR Part 1910: Occupational Safety and Health Act (OSHA) - General Industry
Standards

29 CFR Part 1926: OSHA - Safety and Health Standards
29 CFR Part 1904: OSHA - Record keeping, Reporting, and Related Regulations

Stormwater Runoff

National Pollutant Discharge Elimination System (NPDES) Permit No.
11000005*HD, June 1998 '

Hazardous Waste
OAC 3745-52-11: Hazardous waste determination
OAC 3745-55-71 through 74, 3745-52-34(C)(1)(b): Container management

OAC 3745-52-20 through 33: Hazardous waste transportation

5.1.7 Other Standards and Requirements
e 49 CFR 172, 173: Department of Transportation (DOT) hazardous material
transportation and employee training requirements.
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" " Other standards or requirements related to the actual implementation of the RA may be
identified subsequently during the design phase and will be incorporated into the Work
Plans for this RA.

5.1.8 Project Schedule

The schedule established for planning and implementing the fieldwork for this Action
Memorandum is provided in Table 4. The actual number, duration, and timing of these
steps may differ from Table 4.

Table 4 =Schedule
PRS 76 VOC Contaminated Soil Removal Start Finish
Planning Q2-2004 | Q3-2004
Field Work Q3-2004 | Q1-2005
Verification/OSC ' Q1-2005 | Q3-2005

5.2 Estimated Costs

The cost estimate to perform the RA is shown in Table 5. Costs include the construction
activities, all engineering and construction management, and site restoration.

Table 5 —-Cost Estimate

PRS 76 VOC Contaminated Soil Removal Cost
Planning _ $60,000
Field Work $250,000
Verification/OSC $30,000
| TOTAL $340,000
6.0 EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE
' DELAYED OR NOT TAKEN

There is the potential for the contaminants to migrate if action is delayed or not taken.
Based on historical groundwater data from the PRS 76 area there has not been any
migration of VOC contaminants into the groundwater system, however, the potential
does still exist.

7.0 OUTSTANDING POLICY ISSUES

There are currently no outstanding policy issues affecting performance of this RA.

8.0 ENFORCEMENT

The Core Team consisting of DOE, USEPA, and OEPA has agreed on the need to perform
the removal. The work described in this document does not create a waiver of any rights
under the FFA, nor is it intended to create a waiver of any rights under the FFA. The DOE
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" is the sole party responsible for implementing this cleanup. Therefore, DOE is undertaking
the role of lead agency, per CERCLA and the NCP, for the performance of this RA. The

funding for this RA will be through DOE budget authorization and no Superfund monies will
be required.

9.0 REFERENCES
Reference 1. PRS 76 Further Assessment Data Report, January, 2002

Reference 2. Potential Release Site Packages Reading and Understanding Volume I,
Attachment D4, August 1996

Reference 3. Federal Facilities Agreement under CERCLA Section 120, USEPA, October
12, 1990

Reference 4. USEPA 1993. Federal Facilities Agreement under CERCLA Section 120,
USEPA, July 15, 1993

Reference 5. Code of Federal Regulations, 40CFR 300.415(b)(2)
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10.0 RECOMMENDATION

This decision document represents the selected Removal Action for the VOC contaminated
soil at PRS 76, developed in accordance with CERCLA as amended by SARA, and not
inconsistent with the NCP. This decision is based on the administrative record for the site.

Conditions at the site meet the NCP Section 300.415 (b)(2) criteria for a removal and we
recommend initiation of the Removal Action.

Approved:

DOEMCP: (sl oo i1t oy

Paul Lucas, Remedial Project Manager Date
USEPA: d,méﬁ O/ﬂl;;g i Jrio ot
Timothy Fischer, Renfiedial Project Manager Date

OEPA: S 24/ UL 4fLt

Brian K. Nickel, Project Manager Date
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APPENDIX A

Development of VOC Soil Cleanup Guideline Values
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"Mod¢! Input Parameters

Source Length parallel to groundwater flow (L): Groundwater flow through the tributary valley is
southwesterly towards the main Buried Valley Aquifer (BVA). The vwdth of PRS 76 is approximately 80 feet and
therefore “L” is conservatively modeled at 30 meters.

Aquifer Thickness (da): The aquifer thickness below PRS 76 is relatfvely thin (3-4 feet) as the sand and gravel
pinches out along the bedrock slope. In the axis of the tributary valley the aquifer thickens to approximately 20 feet
(see log for well 0346). The aquifer thickness is modeled at 4 meters.

Hydraulic Conductivity (K): The lowest hydraulic conductivity of the BVA in the vicinity of Mound is
approximately S5 ft/day and is in the Mound Tributary Valley, (OU-9 Hydrogeologic Investigation, pump tests and
well slug tests). The aquifer in the tributary valley is an extension of the BVA and consists of well-sorted sand and
gravel (materials similar to those found in the highly transmissive portions of the BVA). The hydraulic conductivity
in the PRS 87 area will be modeled at 5000 meters/year.

Hydraulic Gradient (i): The hydraulic gradient through the tributary valley is fairly high with head levels rapidly
declining from the PRS 76 area to the main BVA. The potentiometric surface at well 0346 is approximately is 737 ft
MSL. The potentiometric surface at well 0379 (approximately 780 feet downgradient) is approximately 685 ft MSL
(both water level measurements were taken in Jan 2004) The hydraulic gradient throughout this area is therefore
approximately 0.05 m/m.

Horizontal Distance to Receptor (xr): The horizontal distance to the receptor is modeled as 200 meters. The thin
saturated sand and gravel unit located below the glacial till at PRS 76 is located in the Mound Tributary Valley. The
discharge point of the tributary valley to the Buried Valley Aquifer is approximately 200 meters downgradient from
PRS 76. The soil screening level model allows for dilution of contaminants along the flow path. Dilution ceases
when the calculated mixing zone depth equals the aquifer thickness. In the case of PRS 76, due to the relatively thin
aquifer, the model allows for dilution only within 10 meters downgradient of the PRS (at this point the entire aquifer
thickness has been utilized for dilution). The model is therefore conservative as dilution would actually occur
continually along the flowpath to the nearest downgradient drinking water well (Mound Production Well # 2)
located over 2000 feet downgradient).

Infiltration Rate (in): The recharge rate is typically modeled at 6.25 inches per year at the Mound Facility. This
infiltration rate is overly conservative given the nature of the tight silty clay glacial till at PRS 76. The glacial till is
tight enough to provide confining conditions within the underlying saturated sand and gravel unit (this condition is
unique and not typical at the Mound site). The Ohio EPA Derived Leach-Based Soil Values allows application of
dilution factors to account for conditions other than those assumed (default values) for calculation of the generic Soil
Screening Level (SSL) values. Recharge rates for silty clay glacial tills are reported in the range of 2-4 inches per
year (DRASTIC maps for the State of Ohio and discussions with ODNR personnel). The drainage throughout the
PRS 76 area is excellent with a natural southwesterly slope. The conditions at PRS 76 would promote rapid runoff
of precipitation and therefore minimal surface recharge is expected. The recharge rate for PRS 76 will be modeled at
2 inches per year.

Fraction of Organic Carbon (f,c): The fraction of organic carbon is modeled at 0.013 g/g. This value is taken
directly from the average values of TOC collected at well 0345 and 0395 at depths corresponding to locations of
silty clay glacial till. Well 0345 is located directly in the glacial till encountered at PRS 76 and shows an average
TOC of approximately 0.013 g/g (see OU-9 Hydrogeologic Investigation Soil Chemistry Report, September 1994).
Calculation of the Mixing Zone Depth:

d = (0.0112(L+xr)2)0.5 + da{l - exp[(in(L+xr))/Kida)]}

d= 4 meters
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" ' Caiculation of the Dilution factor:

df =1+ Kid/inL
df=776 -

The model shows that a relatively high amount of dilution can occur once the contaminant leaches into
the sand and gravel. The low mass input (low recharge rate) coupled with the relatively high hydraulic
gradient and permeable glacial sediments accounts for the dilution factor. In reality, even less mass
would be expected to reach the aquifer and a downgradient receptor given that the entire soil area is
modeled as homogeneously contaminated throughout the soil column and the nearest downgradient
receptor is nearly 600 meters away (providing for considerable dilution along the flow path).
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APPENDIX B

Soil Screening Model Results
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" Input Parameters for Soil Screening Level Calculations at PRS 76

Parameters for soil leaching calculation:

Definition Parameter [Main Hilltop soil [Units
lsource length parallel to ground water flow L 30m
aquifer thickness (DOE 1994) da 4m
hydraulic conductivity (Tributary Valley, DOE 1994) K 5000]m/y :
hydraulic gradient at the source (BVA wells 0345 and 0379) |i 0.0SImIm
horizontal distance to receptor Xr 200]m
finfiltration rate (estimated OEPA soils screening level guidance)in 0.043[m/y
soil-water partition coefficient (Koc * foc for organic chemicals) [Kd ichemical specific_|L/kg
saturated porosity Ow 0.15

air filled porosity : Oa 0.28
Henry's Law constant * 41 (0 for metals and radionuclides) H ichemical specific

dry soil bulk density B 1.6kg/L
soil organic carbon/water partition coefficient Koc chemical specific |L/kg
fraction organic carbon in soil (tills at well 0345) foc 0.013
mixing zone depth d 4m
dilution factor (used to multiply the target concentration) df= 776|

MIXING ZONE DEPTH CALCUALTION

MIXING ZONE DEPTH (d)
d = (0.0112(L+x1)2)0.5 + da{1 - exp[(in(L+xr))/Kida)]}

DILUTION FACTOR (df)
df = 1 + Kid/inL

SOIL SCREENING LEVEL CALCUALTION

SSL = Cw{Kd + (Ow + (OaH))/B}

Kd =Koc * foc

NOTE: Cw = TARGET SOIL LEACHATE CONCENTRATION = ( DF * MCL)
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“ " $0IL SCREENING LEVELS (SSL) FOR CONTAMINANTS OF CONCERN

CHEMICAL NAME H Koc foc | Kd MCL | Acceptable | Cw [SSL
L/kg L/kg mg/L _|Concentration] mg/L | ug/kg
cis-1,2 Dichloroethylene | 0.185 29 0.013 | 0.377 0.07 0.07 54.31 | 27,340
Tetrachloroethylene 0.709 139 | 0.013 [ 1.807 | 0.005 0.005 3.88 | 7,860
Trichloroethylene 0.435 112 | 0.013 | 1.456 | 0.005 0.005 3.88 | 6,310
Vinyl chloride 3.45 11 0.013 | 0.143 | 0.002 0.002 155 | 1,300

A SSL is the level of contamination that can exist in soil that does not adversely affect the quality of
groundwater at a potential drinking water source such as the BVA.

Soil Screening Calculations are used to determine if a PRS may adversely affect ground water quality due
to leaching of organic soil contaminants. These equations conservatively calculate the effects of soil
leaching and ground water mixing at a particular PRS. The input parameters represent conditions at the
PRS. MCLs are assumed to be protective of ground water that will be used as a drinking water source.

NOTE: Once the equation calculates a mixing zone depth (d) that is equal to the aquifer thickness (da),
no additional mixing or dilution takes place. This is the maximum attenuation that the Soil Screening
Level Equation calculates. All distances to a potential receptor greater than the distance that first causes
the mixing zone depth to equal the aquifer thickness creates no additional attenuation. For this reason, the
tables are only reproduced until (d) is equal to the aquifer thickness.

Comparison of Soil Screening Levels with 10” Risk Based Guideline Values

Contaminant of Concern 10 ~ Risk Based Guideline Value Soil Screening Level
PCE 187,000 ppb 7,860 ppb
TCE 54,000 ppb 6,310 ppb
DCE None available 27,340 ppb
VC 4000 ppb 1,300 ppb

Note: bold indicates more restrictive of 10 ~ Risk Based Guideline Value or Soil Screening Level and therefore the

Soil Cleanup Objectives
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APPENDIX C

Rotosonic Drilling Data
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