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Executive Summary

This report presents an Engineering Evaluation/Cost Analysis (EE/CA) for a Non-Time-
Critical Removal Action (NTCRA) for the Oceana Salvage Yard Access Road and Burial
Unit, located adjacent to Oceana Boulevard and within the boundary of Naval Air Station
(NAS) Oceana. The Oceana Salvage Yard Access Road provides ingress and egress through
Navy property by connecting Oceana Boulevard to the Oceana Salvage Yard.

Previous investigations have been completed onsite and on the adjacent Oceana Salvage Yard
property to determine the nature and extent of contamination. An Environmental Survey was
completed in 1997 (ABB Environmental Services, 1997) and soil samples were collected from
the Access Road in 2005 (CH2M HILL, 2005). These investigations identified lead-
contaminated soil and buried, crushed car batteries and debris within and along the Access
Road and its shoulders and within an area identified as the Burial Unit. Additionally, areas of
surface debris and debris mounds were encountered near the Access Road and Burial Unit.
This debris is identified throughout this report as non-roadway associated debris.

The removal action objective of this NTCRA at the Oceana Salvage Access Road, Access Road
Shoulders, and Burial Unit is to prevent exposure to contaminants potentially posing
unacceptable risk to human health related to lead contamination in soil. Groundwater is not
addressed by this removal action. The following alternatives were evaluated to meet this
objective:

e Alternative #1 —No Action

e Alternative #2a—Gravel and Asphalt Cap of the Access Road, Onsite Soil
Stabilization/Immobilization of Lead in the Access Road Shoulders and Burial Unit, and
Removal of Non-roadway Associated Debris

o Alternative #2b —Gravel and Asphalt Cap of the Access Road, Excavation of the Access
Road Shoulders and Burial Unit with Offsite Disposal and Restoration, and Removal of
Non-roadway Associated Debris

e Alternative #3 —Excavation, Offsite Disposal and Restoration of the Access Road,
Access Road Shoulders, and Burial Unit, and Removal of Non-roadway Associated
Debris

As a common component to Alternatives #2a, #2b, and #3, non-roadway associated debris
present in the vicinity of the site will be removed as a maintenance/housekeeping effort to
restore the site to original conditions.

For Alternatives #2a, #2b, and #3, excavation is to a maximum depth of 2 feet below ground
surface (bgs). Confirmation sampling throughout the excavation floors will be required.
Where lead concentrations in the excavation floor exceed 800 milligrams per kilogram
(mg/kg), the placement of a warning barrier will be required on the excavation floor prior
to backfilling. The Access Road shoulders are defined to be the 10 feet strips of land
paralleling both edges of the Access Road.
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Alternative #1, No Action, does not meet the objectives of the NTCRA to eliminate the
potential for exposure to contaminants that may pose a potential human health risk.

Alternative #2a, Gravel and Asphalt Cap of the Access Road, Onsite Soil
Stabilization/Immobilization of Lead in the Access Road Shoulders and Burial Unit, and
Removal of Non-roadway Associated Debris, is effective in reducing exposure to soil by
potential human receptors. The lead in soil will be treated by mixing the soil with an
additive to immobilize the lead, rendering it non-hazardous and acceptable for onsite reuse.
Associated cost requirements are moderate and construction requirements are common
practice. In areas where concentrations of lead greater than 800 mg/kg remain at the site
(beneath the asphalt/gravel cap and warning barriers), land use controls (LUCs) and post-
closure operation and maintenance, including periodic inspection, would be required. The
alternative provides for restoration of the roadway with an asphalt cover over the gravel
and minimizes future maintenance requirements.

Alternative #2b, Gravel and Asphalt Cap of the Access Road, Excavation of the Access
Road Shoulders and Burial Unit with Offsite Disposal and Restoration, and Removal of
Non-roadway Associated Debris is similar to Alternative #2a; however, this alternative
requires excavation and offsite disposal of lead contaminated soil within the Access Road
shoulders, and Burial Unit. The lead in soil may be mixed onsite with an additive to
stabilize the lead, rendering it non-hazardous for transport and disposal.

Alternative #3, Excavation, Offsite Disposal and Restoration of the Access Road, Access
Road Shoulders, and Burial Unit, and Removal of Non-roadway Associated Debris is
more effective than Alternatives #2a and #2b in preventing potential human exposure
because this alternative requires removal of the contaminated soil and debris from the site to
a depth of 2 feet bgs. The lead in soil may be mixed onsite with an additive to stabilize the
lead, rendering it non-hazardous for transport and disposal. However, the cost of this
Alternative #3 is significantly greater than the other alternatives because of the larger
quantity of materials requiring offsite disposal.

Based on the comparative analysis of the removal alternatives provided in this EE/CA, the
recommended removal action is Alternative #2b, Gravel and Asphalt Cap of the Access
Road, Excavation of the Access Road Shoulders and Burial Unit with Offsite Disposal and
Restoration, and Removal of Non-roadway Associated Debris. Alternative #2b achieves the
removal action objective, complies with ARARs, eliminates the onsite potential risks to
human health related to lead contamination in soil, and is straightforward to implement
utilizing standard construction methods and resources. This alternative is consistent with
the Draft (address Navy and privately owned Oceana Salvage Yard property) and Final
(addresses privately owned Oceana Salvage Yard property) Administrative Settlement and
Order on Consent for Removal Response Action, Oceana Salvage Yard Site, Docket No. CERC-03-
2007-0130DC, which was prepared by the United States Environmental Protection Agency
(USEPA) Region III for the site. Although the requirements of this draft settlement provided
for a gravel surface to replace the existing gravel Access Road, the Navy is opting to provide
an asphalt cap over the surface on the Access Road for site restoration to minimize future
maintenance needs compared to a gravel surface. Additionally, the housekeeping/
maintenance action to remove non-roadway associated debris is intended to return the site
to original site conditions. This alternative is also consistent with actions completed by the
USEPA on the privately-owned adjacent Oceana Salvage Yard property in November 2008.
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SECTION 1

Introduction

This report presents an Engineering Evaluation/Cost Analysis (EE/CA) for a Non-Time-
Critical Removal Action (NTCRA) for the Oceana Salvage Yard Access Road located on
Oceana Boulevard, within the boundary of Naval Air Station (NAS) Oceana. This EE/CA is
prepared under the Naval Facilities Engineering Command, Mid-Atlantic Division
(NAVFAC) Navy Contract N62470-08-D-1000, Navy Comprehensive Long-term
Environmental Action—Navy (CLEAN) 1000, Contract Task Order (CTO) 0060.

1.1 Regulatory Background

This document is issued by the Department of the Navy (Navy), under Section 104 of the
Comprehensive Environmental Response Compensation, and Liability Act (CERCLA) (42
U.S.C. §§9601 et seq., 10 U.S.C. §2701 et seq., and Executive Order 12580 [January 23, 1987]) and
the Superfund Amendments and Reauthorization Act (SARA) of 1986. Section 104 of
CERCLA and SARA allows an authorized agency to provide for remedial action and to
remove, or arrange for removal of hazardous substances, pollutants, or contaminants at any
time, or to take any other response measures consistent with the National Oil and
Hazardous Substance Pollution Contingency Plan (NCP) as deemed necessary to protect
public health or welfare and the environment. Work conducted at the site is consistent with
the Draft (address Navy and privately owned Oceana Salvage Yard property) and Final
(addresses privately owned Oceana Salvage Yard property) Administrative Settlement and
Order on Consent for Removal Response Action, Oceana Salvage Yard Site, Docket No. CERC-03-
2007-0130DC, which was prepared by the United States Environmental Protection Agency
(USEPA) Region III for the site and is in accordance with the NCP and CERCLA.

The NCP, 40 Code of Federal Regulations (CFR) 300, provides regulations for implementing
CERCLA and SARA and regulations specific to removal actions. The NCP defines a removal
action as:

. . . the cleanup or removal of released hazardous substances from the environment, such
actions as may necessarily be taken in the event of the threat of release of hazardous
substances into the environment, such actions as may be necessary to monitor, assess, and
evaluate the release or threat of release of hazardous substances, the disposal of removed
material, or the taking of such other actions as may be necessary to prevent, minimize, or
mitigate damage to the public health or welfare or to the environment, which may otherwise
result from a release or threat of release.

USEPA has three categories of removal actions —emergency, time-critical, and non time-
critical —based on the type of situation, the urgency and threat of the release or potential
release, and the time frame in which the action must be initiated. This removal action is
considered a NTCRA. NTCRAs are defined in 40 CFR 300.415(b)(4) as “actions pertaining to
an imminent threat to human health and the environment and that have planning periods of
6 months or more.”
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This removal action is being considered for the Oceana Salvage Yard Access Road, Access
Road Shoulders, and Burial Unit, where soils are impacted by lead from the use of damaged
batteries as construction fill material for the Access Road and disposal of lead-containing
debris in the Burial Unit. Groundwater is not addressed by this NTCRA. Non-roadway
debris will be removed to the extent practical as a maintenance/housekeeping effort to
restore the site to original conditions.

The 40 CFR 300.415 requires the lead agency to conduct an EE/CA when a NTCRA is
planned for a site. The goals of an EE/CA are to identify the objective(s) of the removal
action and to analyze the effectiveness, implementability, and cost of various alternatives
that may satisfy these objectives. An EE/CA documents the removal action alternatives and
selection process. Where the extent of the contamination is well-defined and limited in
extent, NTCRAs also allow for the expedited cleanup of sites in comparison to the remedial
action process under CERCLA.

Community involvement requirements for NTCRAs include preparing an EE/CA and
making it available for public review and comment for a period of 30 days. An
announcement of the 30-day public comment period on the EE/CA is required in a local
newspaper and a public meeting may be held upon request. Written responses to significant
comments will be summarized in an Action Memorandum and included in the
Administrative Record.

1.2 Purpose and Objectives

Submittal of this document fulfills the requirements for NTCRAs as defined by CERCLA,
SARA, and the NCP. This EE/CA has been prepared in accordance with Guidance on
Conducting Non-Time-Critical Removal Actions under CERCLA (USEPA, 1993).

This EE/CA compares four removal alternatives based on their technical feasibility, ability
to protect human health, and cost. Individual goals of this EE/CA are to:

e DProvide a framework for evaluating and selecting alternative technologies
e Satisfy environmental review and public information requirements for removal actions
e Satisfy administrative record requirements for documenting the removal action selection

The removal action objective of this NTCRA at the Oceana Salvage Access Road, Access Road
Shoulders, and Burial Unit is to prevent exposure to contaminants potentially posing
unacceptable risk to human health related to lead contamination in soil. Removal of non-
roadway associated debris is a common component of Alternatives #2a, #2b, and 3 is to
restore the site to original conditions to the extent practical. The four alternatives evaluated
are:

e Alternative #1 —No Action

e Alternative #2a—Gravel and Asphalt Cap of the Access Road, Onsite Soil Stabilization/
Immobilization of Lead in the Access Road Shoulders and Burial Unit, and Removal of
Non-roadway Associated Debris
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Alternative #2b —Gravel and Asphalt Cap of the Access Road, Excavation of the Access
Road Shoulders and Burial Unit with Offsite Disposal and Restoration, and Removal of
Non-roadway Associated Debris

Alternative #3 — Excavation, Offsite Disposal and Restoration of the Access Road,
Access Road Shoulders, and Burial Unit, and Removal of Non-roadway Associated
Debris



SECTION 2

Site Characterization

This section provides a brief summary of background information for NAS Oceana. It
includes a description of the Oceana Salvage Yard Access Road and Burial Unit and a
discussion of previous site investigations.

2.1 Base History

NAS Oceana, located in Virginia Beach, Virginia, has been in existence since 1940 when it
was established as a small auxiliary airfield. Since 1940, NAS Oceana has grown to more
than 16 times it original size and is now a 6,000-acre master jet base supporting a
community of more than 9,100 Navy personnel and 11,000 dependents. The primary
mission of NAS Oceana is to provide the personnel, operations, maintenance, and training
facilities to ensure that fighter and attack squadrons on aircraft carriers of the U.S. Atlantic
Fleet are ready for deployment.

2.2 Site History and Previous Investigations

The Oceana Salvage Yard Access Road and Burial Unit are located along the eastern
boundary of the NAS Oceana property (Figure 2-1). The site is not within the gated portion
of the base, but it is owned by the Navy. The road provides the only ingress and egress from
Oceana Boulevard to the Oceana Salvage Yard, which is privately owned. A Deed of
Easement was signed by the Navy and Oceana Salvage Yard on December 18, 2007.

The Oceana Salvage Yard Burial Unit is located north of the Access Road at the eastern end
near the Oceana Salvage Yard (Figure 2-1). From 1993 through 1995, the Salvage Yard
property owners purportedly engaged in a cleanup of the Burial Unit. There currently is an
unknown amount of waste remaining within the boundaries of the Burial Unit. During a
1997 Site Assessment (ABB Environmental Services, 1997), it was discovered that battery
casings and other debris remained at the location of the Burial Unit. The Salvage Yard
property owners did not create a closure plan during the purported cleanup period from
1993 through 1995. In May 1998, a closure plan was submitted by the property owners to the
Virginia Department of Environmental Quality (VDEQ) which included the Burial Unit.

The Oceana Salvage Yard Access Road was first investigated as part of an Environmental
Survey of the entire salvage yard (ABB Environmental Services, 1997). During this
investigation, several soil samples were collected along the Access Road and analyzed for
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
polychlorinated biphenyls (PCBs), and inorganics. Lead was detected in soil from two waste
piles located within the Oceana Salvage Yard at concentrations of up to 86,500 milligrams
per kilogram (mg/kg). Interviews of salvage yard personnel indicated that a large volume
of crushed car battery casings were brought to the salvage yard in the 1960s and were used
as fill material for the road base.

21
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In January 2005, CH2M HILL completed a direct push technology (DPT) investigation to
verify whether the Access Road was actually constructed on crushed car batteries

(CH2M HILL, 2005). DPT soil samples were collected at 25 locations along the roadway to a
depth of 4 feet below ground surface (bgs). Waste containing battery casings was
encountered at all but one sample location. Battery fragments were encountered between
approximately 0.1 and 3 feet bgs. The average depth to the bottom of the battery fragment
was approximately 2.5 feet bgs, however the battery fragments extended to 3.0 feet bgs at
two locations. The thickness of the layer of battery fragments was approximately 0.5 feet to
1 foot. All soil samples were field screened for lead using field test kits. Many of the samples
exceeded the field test kit detection limit of 400 mg/kg. Four soil samples were collected for
laboratory lead analysis. Concentrations of lead detected in these samples ranged from 18.1
mg/ kg to 149,000 mg/kg. Lead concentrations detected were found above the residential
soil screening level of 400 mg/kg and the industrial soil screening level of 800 mg/kg from
USEPA's Risk Screening Level (RSL) Table (USEPA, 2010) therefore were determined to
potentially pose unacceptable risks to human receptors. A risk assessment was not
completed.

In support of this EE/CA, additional samples were collected along the shoulders of the
Access Road (October 2010) and from within the Burial Unit (April 2011) to define the areas
exceeding 800 mg/kg of lead in soil. The results are summarized in Section 3.

22
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SECTION 3

Identification of Removal Action Objectives

Previous investigations identified lead contamination in the soil beneath the Oceana Salvage
Yard Access Road, Access Road Shoulders, and the Burial Unit located north of the Access
Road on the eastern side near the boundary with the Oceana Salvage Yard. Therefore, the
objective of the removal action for this site is to minimize the potential risks to public health
and the environment associated with lead-contaminated soil beneath the Access Road,
Access Road Shoulders, and within the Burial Unit. All non-roadway debris will be
removed as a maintenance/housekeeping effort to restore the site to original conditions.
Groundwater is not addressed.

3.1 Statutory Limits on Removal Actions

The NCP 40 CFR Part 300.415 dictates statutory limits of $2 million and 12 months of
USEPA fund-financed removal actions, with statutory exemptions for emergencies and
actions consistent with the removal action to be taken. However, this removal action will
not be USEPA fund-financed. The Navy/Marine Corps Installation Restoration Manual (Navy,
1997) does not limit the cost or duration of the removal action; nonetheless, cost
effectiveness is a recommended criterion for the evaluation of removal action alternatives.

3.2 Removal Action Scope

The scope of the removal action to be initiated at the Oceana Salvage Yard Access Road,
Access Road shoulders, and Burial Unit includes remediation of contaminated soils. This
removal action will be designed to ensure that contaminated soils are remediated and/or
capped with a protective cover to protect human health.

The NCP recognizes capping or covering of contaminated soils as an appropriate removal
alternative for consideration under NTCRAs (40 CFR 300.415[e][4]). Therefore, in this
document alternatives that include capping will be referred to as “removal actions,” which
is consistent with the NCP.

Contamination from battery fragments within the Access Road, Access Road shoulders, and
Burial Unit soil is known to extend below the ground surface. During the evaluation of
alternatives, it is assumed that the battery fragments extend to approximately 2.5 feet bgs in
the Access Road, as determined in the 2005 DPT investigation (CH2M HILL, 2005), and 2
feet bgs in the Access Road shoulders and Burial Unit. The excavation depth in each of the
three areas is 2 feet. Lead concentrations in post-excavation confirmation samples exceeding
800 mg/kg at an excavation depth of 2 feet will be covered with a warning barrier prior to
backfilling.

In support of this EE/CA, sampling has been performed within the 10 feet shoulders on
either side of the Access Road and the Burial Unit to identify areas where lead in soil
exceeds 800 mg/kg. Figure 3-1 demonstrates the results of this sampling. The Access Road
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shoulders were divided into 10-foot by 50-foot grid cells parallel to the road. Composite soil
samples were collected from 0 to 2 feet bgs (where refusal was not encountered) in each grid
cell and analyzed for total lead. The results indicated that 18 of these grid cells contained
lead in exceedance of 800 mg/kg and therefore require excavation and restoration.

The Burial Unit was divided in 25-foot by 25-foot grid cells within the estimated boundary
to collect composite soil samples from 0 to 2 feet bgs (where refusal was not encountered) in
each grid cell and analyzed for total lead. Results indicated 18 (out of 21) of the grid cells
contained lead in exceedance of 800 mg/kg and therefore require excavation and
restoration.

3.3 Removal Action Schedule

The EE/CA will be placed in the Administrative Record and notice of its availability for
public review will be published in the local newspaper. The EE/CA will then be subjected
to a 30-day public comment period. The public comment period will be held from May 23,
2011 to June 22, 2011. A public information session is planned for June 8, 2011 at the Virginia
Beach Central Public Library during the public comment period. Following the public
comment period, if comments are received, a Responsiveness Summary summarizing
responses to significant comments will be prepared and included in an Action
Memorandum. The Action Memorandum will also describe the proposed removal action
and will be placed in the Administrative Record. Since this removal action has been
designated non-time-critical, the start date will be ultimately determined by factors other
than the urgency of the threat, including weather conditions, the availability of resources,
and site constraints. The total project period is predicted to last 10 months, from the
approval and signature of the Action Memorandum to completion of the NTCRA. Estimates
of critical milestone durations are summarized below:

e EE/CA Public Comment Period —1 month

e DPreparation and Review of Work Plan —3 months
e Subcontracting and Mobilization —2 months

e Removal Action—2 months

e Report Writing —2 months

The removal action time frame includes the time required for mobilization and setup of
equipment and performing the selected removal action. Section 4 provides details regarding
the amount of time necessary to complete the removal action.

3.4 Applicable or Relevant and Appropriate Requirements

The removal action will, to the extent practicable, comply with applicable or relevant and
appropriate requirements (ARARs) under federal and state environmental laws, as
described in 40 CFR 300.415. Appendix A contains the ARAR tables and provides a
summary of each potentially related environmental law. Other federal and state advisories,
criteria, or guidance will, as appropriate, be considered in formulating the removal action.
Applicable requirements are those requirements specific to the conditions at the Oceana
Salvage Access Road, Access Road shoulders, and Burial Unit and the surrounding vicinity
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that satisfy all jurisdiction prerequisites of the law or requirements. Relevant and
appropriate requirements are those that do not have jurisdiction authority over the
particular circumstances at the site and surrounding vicinity, but are meant to address
similar situations, and therefore, are suitable for use at the Access Road, Access Road
shoulders, and Burial Unit. ARARs are determined by the lead agency, the Navy. The Navy
has evaluated the ARARs relative to the Access Road, Access Road shoulders, and Burial
Unit since these areas are located on Navy property. As outlined by 40 CFR 300.415(j), the
Navy may consider the urgency of the situation and the scope of the removal action to be
conducted in determining whether compliance with ARARSs is practicable. The NCP, 40 CFR
300.400(g)(2), specifies factors to consider in determining what requirements of other
environmental laws are relevant and appropriate:

e The purpose of the requirement in relation to the purpose of CERCLA
¢ The media regulated by the requirement

e The substance(s) regulated by the requirement

e The actions or activities regulated by the requirement

e Variations, waivers, or exemptions of the requirement

e The type of place regulated and the type of place affected by the release or CERCLA
action

e The type and size of the facility or structure regulated by the requirement or affected by
the release

e Consideration of the use or potential use of affected resources in the requirement

In some circumstances, a requirement may be relevant to the particular site-specific
situation but may not be appropriate because of differences in the purpose of the
requirement, the duration of the regulated activity, or the physical size or characteristic of
the situation it is intended to address. There is more discretion in the judgment of relevant
and appropriate requirements than in the determination of applicable requirements.

Three classifications of requirements are defined by USEPA in the ARAR determination
process: chemical-specific, location-specific, and action-specific.

3.4.1 Chemical-Specific ARARS

Chemical-specific ARARs are health or risk management-based numbers or methodologies
that result in the establishment of numerical values for a given media that would meet the
NCP “threshold criterion” of overall protection of human health and the environment.
These requirements generally set protective cleanup concentrations for the chemicals of
concern in the designated media, or set safe concentrations of discharge for remedial
activity. Federal and Commonwealth of Virginia chemical-specific regulations that have
been reviewed are summarized in Appendix A.

3.4.2 Location-Specific ARARS

Location-specific ARARs restrict removal activities and media concentrations based on the
characteristics of the surrounding environments. Location-specific ARARs may include
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restrictions on removal actions within wetlands or floodplains, near locations of known
endangered species, or on protected waterways. The federal and Commonwealth of
Virginia location-specific regulations that have been reviewed are summarized in
Appendix A.

To maintain compliance with the Clean Water Act (the federal location-specific ARAR that
addresses wetlands), the Removal Action will strive to minimize potential harm and
preserve and enhance wetlands to the extent possible. During this Removal Action,
wetlands are expected to be temporarily and permanently impacted. Specifically, excavated
areas in the shoulders of the Access Road and the Burial Unit will temporarily impact
wetlands, which will be restored by matching surrounding elevations and planting a
wetland vegetative seed mix. Permanent impacts will occur along the immediate edge of the
Access Road where the transition from road surface to the shoulder wetlands occurs.
Wetlands impacts will be mitigated in accordance with United States Army Corps of
Engineers (USACE) requirements and will consist of restoring the road shoulder areas as
wetlands, purchasing wetland credits, and creating improved wetland areas.

3.4.3 Action-Specific ARARS

Action-specific ARARs are requirements that define acceptable treatment and disposal
procedures for hazardous substances. Federal and Commonwealth of Virginia Action-
specific ARARs that may affect the development and conceptual arrangement of removal
alternatives are summarized in Appendix A.
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SECTION 4

Identification and Analysis of Removal Action
Alternatives

This section presents a discussion of the potential removal action technologies for the
Oceana Salvage Yard Access Road, Access Road shoulders, and Burial Unit. For the
discussion of alternatives, the following estimates have been used:

e The Access Road is estimated to be approximately 838 feet long by an average of 27 feet
wide (22,626 square feet [ft2] or 0.52 acres).

e The 10-foot shoulder area on both sides of the Access Road where lead in soil exceeds
800 mg/kg contains wetland vegetation. At the eastern edge of the Access Road, the
shoulders widen due to the area previously being utilized for temporary storage. These
areas are considered part of the shoulder area and will also be addressed. The total area
of the road shoulders requiring excavation and restoration is 13,650 ft2 (0.31 acres). The
resulting excavation (in-place) volume requiring immobilization/stabilization and/or
offsite disposal is 987 cubic yards (yd?).

e The area of the Burial Unit is estimated to be approximately 11,875 ft2 (0.27 acres) based
upon the results presented in Figure 3-1.

¢ Contamination from battery fragments in the Access Road, Access Road shoulders, and
Burial Unit soil require excavation to 2 feet bgs. Where post-excavation samples exceed
800 mg/kg for lead in soil, the placement of a warning barrier will be required prior to
backfilling the excavation/ stabilization of soil.

e The non-roadway associated debris at the site consists of batteries, battery fragments,
insulated cables, rubber hosing, tile, metal, glass, plastic, kitchen appliances,
construction debris, and miscellaneous car parts (e.g., tires, metal structures, car seats,
truck bed). The amount of non-roadway associated debris has been observed as buried
and/or surficial debris; the estimated amount of non-roadway associated debris is
approximately 710 yd? of debris, however this estimate is based on visual observation of
the site conducted March 2011 (Table 4-1). It is assumed approximately 270 yd? of the
debris will need to be disposed of at an approved hazardous waste facility.

e Temporary impacts to wetlands will result from excavations within the Access Road
shoulders (10,408 ft2/0.24 acres) and the Burial Unit (11,875 ft2/0.27 acres). The non-
roadway associated debris will also require temporary impacts to access and remove the
debris; however, the affected area will need to be determined by the removal action
contractor based upon ingress and egress paths. Permanent impacts (2,488 {t2/0.057
acres)are anticipated to be limited to each side of the asphalt Access Road to provide a
gradual transition from the road surface down to the wetland elevations along the
Access Road Shoulders.
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Figure 4-1 shows the layout of the extent of work for the Oceana Salvage Yard Access Road,
Access Road shoulders, and Burial Unit.

4.1 Identification of Removal Action Alternatives

Soil samples collected from beneath the Oceana Salvage Yard Access Road, Access Road
shoulders, and Burial Unit indicate the presence of lead. The objective of this Removal
Action is to minimize the potential for exposure to lead in soil at Oceana Salvage Yard
Access Road, Access Road shoulders, and Burial Unit. All non-roadway debris will be
removed as a maintenance/housekeeping effort to restore the site to original conditions.
The four potential removal action alternatives developed and evaluated for the Oceana
Salvage Yard Access Road and Burial Unit are:

e Alternative #1 —No Action

e Alternative #2a— Gravel and Asphalt Cap of the Access Road, Onsite Soil
Stabilization/Immobilization of Lead in the Access Road Shoulders and Burial Unit, and
Removal of Non-roadway Associated Debris

e Alternative #2b — Gravel and Asphalt Cap of the Access Road, Excavation of the Access
Road Shoulders and Burial Unit with Offsite Disposal and Restoration, and Removal of
Non-roadway Associated Debris

e Alternative #3 - Excavation, Offsite Disposal and Restoration of the Access Road, Access
Road Shoulders, and Burial Unit, and Removal of Non-roadway Associated Debris

4.1.1 Description of Removal Action Alternatives Common Components

There are several activities that are components of multiple alternatives. A description of
those activities follows to reduce the redundancy in the individual alternative descriptions:

Erosion and Sediment Controls

Erosion and sediment controls will be installed for Alternatives #2a, #2b, and #3. Specific
controls will be developed by the contractor in the Removal Action Work Plan. The controls
will be installed and maintained in accordance with the Virginia Erosion and Sediment Control
Handbook (DCR, 1992). Erosion and sediment controls will consist, at a minimum, perimeter
controls such as silt fencing. Dust control measures will be implemented to prevent dust
from leaving the site and limiting fugitive dust exposure to site workers and Oceana Salvage
Yard employees and patrons.

Site Clearing

Site clearing will be required for Alternatives #2a, #2b, and #3. This will consist of removing
brush and trees.

Waste Characterization Sampling

Waste characterization samples will be collected for alternatives that require offsite disposal
of material (Alternatives #2a, #2b, and #3). Waste characterization analysis consists of full
Toxicity Characteristic Leaching Procedure (TCLP), corrosivity, reactivity, ignitability, along
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with any additional testing required by the disposal facility. Waste characterization samples
will be collected as required by the disposal facility.

If immobilization/stabilization of lead in soil is considered by the contractor, a small scale
pilot test must be conducted to determine the efficiency of the additive to the soil. The pilot
test will include waste characterization sampling of the stabilized soil to determine waste
characteristics. Based on the alternative, the stabilized soil may be used for fill material
(Alternative #2a) or disposed offsite as non-hazardous material (Alternatives #2b and #3).

Excavation

Alternatives #2a, #2b, and #3 have components that require excavation. Sampling
conducted in the fall of 2010 delineated the portions of the Access Road shoulder where lead
exceeds 800 mg/kg and requires removal/restoration (Figure 3-1). Sampling completed in
April 2011 identified areas where the concentrations of lead within the Burial Unit are above
800 mg/kg (Figure 3-1). Since the water table may be encountered during the removal
action, materials excavated from below the water table may be saturated and require
dewatering. A dewatering pad may be constructed on the site to allow water to drain from
the soil that is saturated; it is anticipated that no dewatering additives will be necessary to
sufficiently solidify the material. Water generated from the dewatering of saturated soil will
need to be managed appropriately (e.g., lead may be present). Details for the management
of wet excavated materials will be addressed in detail in the Removal Action Work Plan.

Personal Protective Equipment

Proper personal protective equipment (PPE) will be necessary for all workers disturbing
and handling of lead-contaminated soils in all alternatives. The contractor will submit the
appropriate health and safety plan (HSP) to the Navy for approval prior to the initiation of
removal action activities.

Soil Stabilization

Alternative #2a proposes that excavated soils be mixed with an additive in an effort to
lower the solubility of the lead in soils, rendering the soil ‘stabilized” by immobilizing the
lead. For cost estimating, a product from MT2, ECOBOND, was assumed. This product was
successfully used in a similar application at the adjacent Oceana Salvage Yard; however, no
bench-scale or pilot-scale tests were conducted to support this EE/CA regarding its
potential effectiveness and/or the ability for wetland vegetation to reestablish in excavated
areas. These tests, or some other means of verifying the application, will need to be
performed to evaluate which additive will be the most effective for stabilizing the lead-
contaminated soil. The actual method of stabilization may vary during project
implementation. For Alternative #2a, the stabilized, non-hazardous material following
treatment may be used for backfill. Under Alternatives #2b and #3, the treated material
would result in a non-hazardous characterization for offsite disposal.

Offsite Borrow

No onsite borrow source exists for gravel, vegetative support material, or topsoil.
Alternatives #2b and #3 require all offsite borrow materials to be brought to the site. All
offsite borrow materials will be certified ‘clean” through analytical testing of VOCs, SVOCs,
PCBs and metals and comparison to USEPA RSLs for industrial scenarios. Additionally,
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cover material will contain less than 50 mg/kg total petroleum hydrocarbons (TPH) and less
than 10 mg/kg concentration of benzene, toluene, ethylbenzene, and xylene (BTEX).
General fill and vegetative support material will consist of clean fill. Vegetative support
material will be used to provide a suitable base for topsoil, which will also serve to support
the wetland vegetation. The removal action contractor will need to coordinate with Navy
Natural Resources for suitable soil to establish wetland regrowth.

Vegetative Stabilization through Native Grasses

Alternatives #2a, #2b, and #3 include vegetative stabilization through native grasses will
consist of seeding with temperature- and drought-resistant native grasses in accordance
with the Virginia Erosion and Sediment Control Handbook (DCR, 1992).

Permanent and Temporary Wetland Impacts

The Access Road shoulders and the Burial Unit have been identified as wetlands according
to a Jurisdictional Determination completed by the USACE. Alternatives #2a, #2b, and #3
result in temporary and permanent wetland impacts during construction activities.
Temporary impacts along the shoulders of the Access Road will result in 13,650 ft2 (0.31
acres) of temporary impacts to existing wetlands. Based upon the grids in Figure 3-1, the
Burial Unit removal and restoration will account for 11,875 ft2 (0.27 acres) of temporary
wetland impacts for those grid cells exceeding 800 mg/kg of lead in soil. The non-roadway
debris will also require temporary impacts to access and remove the debris; however, the
extent of impact is dependent upon the ingress and egress paths used by the removal
contractor. These will need to be addressed in the Removal Action Work Plan. Permanent
impacts (2,488 £t2/0.057 acres) are only anticipated along the immediate edges of the Access
Road, where a gravel transition is necessary to transition from the newly constructed
asphalt road surface to the restored shoulder. The work plan to be developed for the
implementation of the removal action will clearly address the impacts and the restoration
measures to the disturbed wetlands. The Navy will coordinate with USACE on the specific
requirements; the removal action contractor will be responsible for implementing
restoration measures for the impacted wetland areas.

Non-Roadway Associated Debris

Alternatives #2a, #2b, and #3 require removal of all non-roadway associated debris which is
buried and/or lying on the surface throughout the site; the estimated amount of non-
roadway associated debris is approximately 649 yd? of debris, however this estimate is
based on visual observation of the site. For cost estimating purposes, approximately 270 yd3
was estimated to be disposed of as hazardous material (0.5 yd? of potential asbestos
containing material and 269.5 yd? of high lead contamination), the remaining material (379
yd?3) was estimated to be inert and may be disposed of at a non-hazardous disposal facility.
Co-mingled soil and soil beneath non-roadway associated debris may be removed based on
concentrations of lead (greater than 800 mg/kg) and the extent of excavation will be refined
in the Removal Action Work Plan.

Land Use Controls

Alternatives #2a, #2b, and #3 leave lead contaminated soil in place (beneath warning
barrier) at concentrations greater than the USEPA industrial use RSL, therefore land use
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controls (LUCs) and periodic inspection will be required upon the complete of the removal
action.

4.1.2 Alternative #1—No Action

The no action alternative implies that no removal work will be done at this site. The site will
be left as it currently exists, leaving the soil in place. Under this alternative, no controls or
removal technologies will be implemented. It is assumed that the current level of
maintenance will be sustained.

4.1.3 Alternative #2a— Gravel and Asphalt Cap of the Access Road, Onsite Soil
Stabilization/Immobilization of Lead in the Access Road Shoulders and
Burial Unit, and Removal of Non-roadway Associated Debris

Access Road

This alternative proposes that the Access Road will be capped with gravel and asphalt to
serve as a protective barrier from human exposure to lead-contaminated soil. The Access
Road cap will include an orange (or equally effective color) warning barrier placed on the
existing gravel road surface and covered with a gravel base (5 inches) and asphalt surface (6
inches). The warning barrier will serve two purposes as it will help to promote cap integrity
and it will serve as a warning to anyone performing future excavation activities within the
road.

Access Road Shoulders

This alternative will require the excavation and backfill of soils in the 10-foot shoulders of
the Access Road having concentrations of lead >800 mg/kg to a maximum depth of 2 feet.
While the soil stabilization/immobilization could potentially be done in-situ, the
requirement to verify lead concentrations with confirmation sampling at a depth of 2 feet in
the bottom of the excavation and application of the warning barrier (where lead
concentration exceeds 800 mg/kg) essentially requires all materials to at least temporarily
be excavated for treatment.

Once stabilization/immobilization of the lead is complete and TCLP test indicates a non-
hazardous characteristic for lead, the treated soil may then be re-used as backfill on top of
the warning barrier for site restoration. The placement of the warning barrier is required in
areas where the floor confirmation samples exceed the USEPA lead industrial use RSL

(800 mg/kg).

Wetland vegetation must be restored and trees removed during excavation activities must
be replaced to the extent approved by the USACE and Navy.

Appropriate dust control measures must be employed during excavation and handling of
soils to prevent creating hazardous conditions for the site workers and neighboring
property employees and patrons.

Burial Unit

This alternative also proposes that the Burial Unit be excavated to a maximum depth of
2 feet bgs where soils contain >800 mg/kg lead. The excavation will result in approximately
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1,000 yds of soil to be generated for immobilization/stabilization. Like the Access Road
shoulders, the in situ treatment/ immobilization/stabilization of lead in soil is not feasible
given the requirement to verify lead concentrations at the 2 feet depth prior to backfilling.
The excavated soil will need to be temporarily staged in a containment cell for the
immobilization/stabilization and testing to confirm that lead concentrations are

<800 mg/kg and that TCLP results for lead are characterized as non-hazardous.

Following the excavation, it is anticipated that areas beneath the excavation limits (at 2 feet
bgs) may remain at the site with lead contamination >800 mg/kg. Post-excavation samples
will be collected from the bottom of the excavation area to identify the remaining soils with
lead concentrations >800 mg/kg. An orange (or equally effective color) warning barrier will
be placed on all remaining soil with lead concentrations >800 mg/kg at a depth of 2 feet.
The treated soil may then be backfilled on top of the protective barrier for site restoration.
Erosion and sediment controls and permanent seeding will be established in accordance
with the Virginia Erosion and Sediment Control Handbook (DCR, 1992).

Appropriate dust control measures will be employed when excavating and handling the
soils to prevent creating hazardous conditions for the site workers and neighboring
property employees and patrons.

4.1.4 Alternative #2b—Gravel and Asphalt Cap of the Access Road, Excavation
of the Access Road Shoulders and Burial Unit with Offsite Disposal and
Restoration, and Removal of Non-roadway Associated Debris

Access Road and Shoulders

Identical to Alternative #2a, this alternative involves capping the Access Road and
excavating/backfilling soils >800 mg/kg of lead in the 10 feet shoulders on either side of the
Access Road. A warning barrier is to be placed where lead exceeds 800 mg/kg at the 2 feet
depth following excavation. This alternative, however, provides for offsite disposal of the
excavated material and for clean fill materials to be imported for site restoration. While the
excavated soil will be disposed of offsite with this alternative, it may be immobilized/
stabilized onsite prior to transport and disposal to render it non-hazardous. For cost
estimating purposes, it was also assumed that if the excavated materials are not
immobilized/stabilized onsite that it will be characteristic hazardous waste for lead. Both
scenarios are presented in the cost estimate.

Burial Unit

This alternative addresses the Burial Unit identically to the Access Road shoulders;
however, the excavated materials (2 feet) will be disposed of offsite. The excavated material
may be immobilized/stabilized on site prior to offsite disposal. A warning barrier to be
placed where lead exceeds 800 mg/kg at the 2 feet depth following excavation as
determined by confirmation sampling.
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4.1.5 Alternative #3—Excavation, Offsite Disposal and Restoration of the Access
Road, Access Road Shoulders, and Burial Unit, and Removal of Non-
roadway Associated Debris

Access Road

This alternative proposes that the entire Access Road be excavated to a depth of 2 feet.
Confirmation sampling in the bottom of the excavation will be used to define areas where
lead exceeds 800 mg/kg, and consistent with Alternatives #2a and #2b, the warning barrier
will be placed. Based upon the elevated lead concentrations obtained from within and
beneath the Access Road during previous sampling events, it is assumed the material will
require disposal as hazardous waste unless it is immobilized /stabilized on site prior to
transport and disposal. However, because the road is known to be constructed upon spent
battery casings, this portion of the excavated materials that may react differently to the
onsite immobilization/stabilization treatment due to the percentage of material that is not
soil.

Following the excavation, the Access Road will be restored with a gravel and asphalt cover
as with Alternatives #2a and #2b.

Access Road Shoulders

The access road shoulders will be addressed identically to Alternative #2b.

Burial Unit
The Burial Unit will be addressed identically to Alternative #2b.

4.2 Evaluation Criteria

The evaluation criteria are based on the USEPA guidance document Guidance on Conducting
Non-Time Critical Removal Actions Under CERCLA (1993).

4.2.1 Effectiveness

The effectiveness criterion addresses the expected results of the removal alternatives. It includes
two major subcategories: protectiveness and ability to achieve the removal objectives.

Protectiveness

To be protective, the removal alternative must be:
e DProtective of public health and community;

e DProtective of workers during implementation;

e Protective of the environment; and
e Compliant with ARARs.
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Ability to Achieve Removal Objectives

To successfully achieve the removal objective, the removal alternative must:

e Meet the expected level of treatment or containment
e Have no residual effect concerns
¢ Maintain long-term control

4.2.2 Implementability

The implementability criterion encompasses the technical and administrative feasibility of the
removal action. It includes three subcategories: technical feasibility, availability of resources,
and administrative feasibility.

e Technical Feasibility
— Construction and operational consideration
— Demonstrated performance and useful life
— Adaptability to environmental conditions
— Contribution to performance of long-term removal actions
— Implementation within the allotted time

e Auvailability of Resources
— Availability of equipment
— Availability of personnel and services
— Laboratory testing capacity
— Offsite treatment and disposal capacity
— Post-removal site control

e Administrative Feasibility
— Required permits and/or easement or rights-of-way
— Impacts on adjoining property
— Ability to impose institutional controls
— Likelihood of obtaining exemptions from statutory limits (if needed)

4.2.3 Cost

The cost criterion encompasses the life-cycle costs of a project, including the projected
implementation costs and the long-term operational and maintenance costs of the remedial
action. For the detailed cost analysis, the expenditures required to complete each alternative
were estimated in terms of capital costs, including direct and indirect costs, to complete
initial construction activities. Direct costs include the cost of labor, construction equipment,
land and site development, wetland management, soil treatment (where necessary),
transportation, and disposal. Indirect costs include engineering expenses and contingency
allowances.

Annual operation and maintenance (O&M) costs, which are post-construction costs required
to ensure the continued effectiveness of the removal action, are incorporated into the cost
estimate. Expenditures that occur over a time period are analyzed using present worth,
which discounts all future costs to a common base year. Present worth analyses allows the
cost of the removal action to be compared on the basis of a single figure representing the
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amount of money that, if invested in the base year and disbursed as needed, will be
sufficient to cover all costs associated with the life of the removal action. Assumptions
associated with present worth calculations include a discount rated of 3 percent (OMB
Circular No. A-94, Appendix C, Revised January 2003), cost estimates in the planning years
in constant dollars, and a period of performance that will vary on the activity, but will not
exceed 30 years.

The costs estimated are provided to an accuracy of +50 percent and -30 percent. The
alternative cost estimates are in 2011 dollars and based on information published by

R.S. Means Site Work and Landscape Cost Data (2011) and Environmental Cost Data — Assemblies
(2002). In addition, costs from similar projects were used to develop the alternative cost
estimates. Where R.S. Means data were not available or not applicable, phone quotes,
similar projects, or engineering estimates were used for unit pricing. Refer to Appendix B
for all cost estimate details pertaining to each alternative discussed in the following sections.

The capital cost (without contingency and markups) of common components is estimated to
be $324,801 (Table B-1, Appendix B) and included within each individual alternative cost
estimate (Appendix B).

4.3 Analysis of Removal Action of Alternatives

Table 4-2 presents a comparison of the four alternatives with respect to effectiveness, ease of
implementation, and cost.

4.3.1 Alternative #1—No Action

The no action alternative implies that no removal work will be done at the Oceana Salvage
Yard Access Road, Access Road shoulders, or Burial Unit. The site will be left as it currently
exists, leaving the battery fragments and lead-impacted soil in place. Additionally, all non-
roadway associated debris would remain onsite.

Effectiveness

Selection of this alternative does not satisfy the objectives of this EE/CA, does not protect
human health and the environment, and is not desirable because no measures will be
implemented to prevent human exposure to known lead contamination in soil.

Implementability

No work is associated with this alternative; therefore, this can be easily implemented.

Cost

There is no cost associated with the no action alternative.

4.3.2 Alternative #2a— Gravel and Asphalt Cap of the Access Road, Onsite Soil
Stabilization/Immobilization of Lead in the Access Road Shoulders and
Burial Unit, and Removal of Non-roadway Associated Debris

This alternative proposes that the Oceana Salvage Yard Access Road be capped with gravel
and asphalt and that soils with lead >800 mg/kg in the Access Road shoulders and the
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Burial Unit be excavated, stabilized /immobilized on site and used as backfill for site
restoration once TCLP analysis confirms excavated material is characterized as non-
hazardous. All non-roadway debris will be removed as a maintenance/ housekeeping effort
to restore the site to original conditions. This alternative would require the establishment of
LUC:s to prevent future exposures, as well as periodic site inspections to verify and
document that LUCs are being implemented for the Access Road as well as any other areas
where soil beneath the excavation depth of 2 feet exceeds 800 mg/kg and the warning
barrier is present.

Effectiveness

This alternative meets the removal action objective to prevent future exposure to the
contaminated soil and buried debris through a combination of excavation, onsite
immobilization/stabilization, as well as providing a protective cover. All areas beneath the
Access Road, as well as areas within the Access Road shoulders and the Burial unit where
lead exceeds 800 mg/kg, will be covered with a protective barrier. Post excavation sampling
will be conducted to determine these areas where LUCs are required. LUCs will be
implemented and enforced to effectively eliminate potential human contact with the soil.

Construction activities could pose a short-term exposure to construction workers from
inhalation of dust, which would be reduced by the use of PPE and the use of dust control
procedures in accordance with a HSP.

This alternative would not provide a reduction in the toxicity or volume of contaminants
beneath the Access Road; however LUCs implementation and enforcement will effectively
eliminate potential human contact with soil. There would be a reduction in the toxicity and
volume of contaminants in the Access Road shoulders and the Burial Unit soil through the
onsite immobilization/stabilization.

Implementability

This alternative requires equipment and technologies that are proven and commercially
available. Site access is readily available for the type of equipment necessary. In order to not
affect the operation of the Oceana Salvage Yard, the Access Road will need to remain usable
during construction activities; this limits available space in which to construct a containment
cell within which to stage excavated materials while the onsite immobilization/stabilization
process is completed.

Though contained, contaminated soil will remain at the site, requiring the implementation
of LUC:s, site inspections, and associated reporting. Implementing the LUCs and conducting
the requisite inspections and reporting are administratively and technically feasible with
readily available resources.

Cost

The capital cost for Alternative 2a is estimated to be $800,653. The annual (O&M costs are
estimated to be $10,200 for a period of 30 years. Table B-2 in Appendix B contains
preliminary cost estimates for this alternative, including potential variation in capital cost of
-30 percent to +50 percent in accordance with EE/CA guidance. Applying such a variation
to the estimated capital cost indicates the actual cost is likely to be between $560,457 and
$1,200,980.
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4.3.3 Alternative #2b—Gravel and Asphalt Cap of the Access Road, Excavation
of the Access Road Shoulders and Burial Unit with Offsite Disposal and
Restoration, and Removal of Non-roadway Associated Debris

This alternative is essentially the same as Alternative 2a, but provides for the excavated
materials to be transported offsite for disposal. Onsite immobilization/stabilization may be
completed to render the excavated materials non-hazardous for transport and disposal.

Effectiveness

This alternative meets the removal action objective to prevent future exposure to the
contaminated soil and battery fragments through a combination of excavation and offsite
disposal as well as providing a protective cover. All areas beneath the Access Road, Access
Road shoulders, and the Burial unit where lead exceeds 800 mg/kg, will be covered with a
warning barrier. Post excavation sampling will be conducted to determine these areas LUCs
will be implemented, which will be effective in eliminating potential human contact with
the soil as long as LUCs are enforced.

Construction activities could pose a short-term exposure to construction workers from
inhalation of dust, which would be reduced by the use of PPE and the use of dust control
procedures in accordance with a HSP.

This alternative would not provide an immediate reduction in the toxicity or volume of
contaminants beneath the Access Road. There would be a reduction in the toxicity or
volume of contaminants in the Access Road Shoulders and Burial Unit soil through offsite
disposal of excavated materials..

Implementability

The implementability is very similar to Alternative #2a. If the excavated materials are
directly loaded for offsite shipment (assumed hazardous), then the challenges associated
with keeping the access road in use and constructing a temporary containment cell for the
immobilization/stabilization process are not incurred.

Cost

The capital cost for Alternative #2b is estimated to be $1,805,796 assuming hazardous
disposal of excavated material and $1,171,983 assuming stabilization/immobilization of
excavated material and nonhazardous offsite disposal. The annual O&M costs are estimated
to be $10,200 for a period of 30 years. Table B-1b in Appendix B contains preliminary cost
estimates for this alternative, including potential variation in capital cost of -30 percent to
+50 percent in accordance with EE/CA guidance. Applying such a variation to the
estimated capital cost indicates the actual cost is likely to be between $820,388 and
$2,708,694 (range covers both non-hazardous and hazardous off-site disposal scenarios).

4.3.4 Alternative #3—Excavation, Offsite Disposal and Restoration of the Access
Road, Access Road Shoulders, and Burial Unit, and Removal of Non-
roadway Associated Debris

This alternative proposes that the contaminated soil in the Access Road, Access Road
shoulders, and the Burial Unit would be excavated to a depth of 2 feet and appropriately
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disposed of in a landfill. Site restoration will consist of a warning barrier for all areas with
lead remaining in soil greater than 800 mg/kg of lead in the floor of the excavation areas as
determined by confirmation samples. LUCs will need to be maintained on those areas
where soil contamination is above 800 mg/kg at the 2 feet excavation depth and the
warning barrier is placed.

Effectiveness

This alternative meets the objective of the removal action. Removal of contaminated soil,
debris, and battery fragments would be permanently effective in reducing the possible
threat to human health and the environment by eliminating the potential for contact with
the soil. An immediate reduction in the contaminant levels in the soil would be anticipated.
This alternative would provide an immediate reduction in the toxicity and volume of
contaminants in the soils. Soil remaining in place at the 2 feet excavation depth with lead
concentrations above 800 mg/kg will be covered with the warning barrier, clean fill, and
LUC will be implemented and enforced to prevent potential unacceptable exposure.

Construction activities could pose a short-term exposure to construction workers from
inhalation of dust, which would be reduced by the use of PPE and the use of dust control
procedures in accordance with a HSP.

Since the excavated materials will ultimately be disposed of at a landfill, the offsite disposal
alternative would not meet the NCP preference of onsite treatment and site reuse over land
disposal.

Implementability

The implementation of this alternative would require the use of standard excavation, earth
moving, and hauling equipment. Excavation and materials handling are common
construction activities and site access is readily available for the type of equipment
necessary for this work. As with Alternatives 2a and 2b, there are logistical challenges
related to keeping the Access Road open during construction activities for the removal
action.

Though contained, contaminated soil hotspots will remain at the site, requiring the
implementation of LUCs, site inspections, and associated reporting. Implementing the LUCs
and conducting the requisite inspections and reporting for these areas are administratively
and technically feasible with readily available resources.

Cost

The capital cost to Alternative #3 is $3,022,403 assuming offsite hazardous disposal and
$1,791,055 assuming onsite stabilization and offsite nonhazardous disposal. The annual O&M
costs are estimated to be $10,200 for a period of 30 years for the areas where lead
contamination remains in place above 800 mg/kg as determined by post-excavation
confirmation sampling. Table B-2a in Appendix B contains a preliminary cost estimate for
this alternative, including potential variation in capital cost of -30 percent to +50 percent in
accordance with EE/CA guidance. Applying these variations to the estimated cost indicates
costs are likely to be between $1,253,738 and $4,533,605 (range covers both non-hazardous
and hazardous off-site disposal scenarios).
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Table 4-1
Non-roadway Associated Debris Estimate

Length | Width | Depth Assumed Volume | Volume

@ | o | @ |Toeemeoe ol ey |y
Field ID
Debris Pile 1 67 74 25 5 620 23
Debris Pile 2 205 45 2 10 1845 68
Debris Pile 3 275 75 25 4 2063 76
Debris Pile 4 ** 425 85 4 10 14450 535
Southern Access Road Surficial Debris 380 35 0.5 2 133 5
Northern Access Road Surficial Debris 380 15 0.5 2 57 2
Estimated amount of Non-roadway Associated Debris to be removed during Removal Action: 710

Notes:

ft - foot/feet
ft - cubic feet

yd® - cubic yard

*Assumed percentage of solid debris are based on visual observations during site visit conducted in Mach 2011,
the site visit included digging into debris piles to determine a percentage of the piles were solid debris. Co-mingled

soil is not included in this estimate.

**Debris Pile 4 contains a high density of battery casings/fragments throughout half of the measured area

(estimated). Therefore, 270 CY of debris is assumed to be hazardous disposal for removal alternatives.




TABLE 4-2

Evaluation of Removal Alternatives

Alternative Description Effectiveness Ease of Implementation Cost

Alternative #1 No Action No removal work performed. Site left "as |Both short- and long-term effectiveness are low. [Easy implementation. No action to No Cost  $0

is." The contaminated soil would remain in place with [implement.

no barrier. Potential exposure to lead
contamination will not change.

Alternative #2a Gravel and |Remove access road exposure route via |For the access road short-term effectivenessis  |Moderate implementation. This alternative |Capital Cost
Asphalt Cap of the Access |installation of a cover consisting of a high and long-term effectiveness is moderate. would use technologies that are $800,653
Road, Onsite Soil protective barrier, 6 inches of aggregate |ause it is dependent upon land use controls. The [demonstrated and commercially available.
Stabilization/Immobilization [base course, and 5 inches of asphalt asphalt road surface is intended to reduce the Site access is readily available for the type
of Lead in the Access base course. Area 10 ft to roadside and  [frequency of maintenance Barrier would be of equipment necessary for this
Road Shoulders and Burial |burial unit will have placed on top of contaminated soil, removing the |alternative. Though contained,
Unit, and Removal of Non- |immobilization/stabilization of lead in exposure route. Cover would remain in place contaminated soil would remain at the site,
roadway Associated Debris |contaminated soils above 800 mg/kg pending inspections and maintenance. For the |requiring the implementation of LUCs/ICs,

lead. Contaminated soil greater than 2 ft  [burial unit both short- and long-term effectiveness [site inspections, and associated reporting.

will be covered with a barrier prior to would be high. Contaminated soil to a 2 ft depth

stabilization/immobilization of would either be immobilized/stabilized or covered

contamination soil from 0 to 2 ft in depth. |with a protective barrier.

Non-roadway associated debris disposed

of offsite
Alternative #2b Gravel and |Remove access road exposure route via |For the access road short-term effectiveness is Moderate to easy implementation. This Capital Cost
Asphalt Cap of the Access |installation of a cover consisting of a high and long-term effectiveness is moderate alternative would use technologies that $1,171,983 -
Road, Excavation of the protective barrier, 6 inches of aggregate |because it is dependent upon land use controls. |are demonstrated and commercially $1,805,796
Access Road Shoulders base course, and 5 inches of asphalt The asphalt road surface is intended to reduce available. Site access is readily available
and Burial Unit with Offsite |base course. A protective barrier will be  [the frequency of maintenance. Warning barrier for the type of equipment necessary for
Disposal and Restoration, |placed prior to installation of the gravel would be placed on top of contaminated soil, this alternative. Though contained,
and Removal of Non- and asphalt cap over the Access Road.  [removing the exposure route. Cover would contaminated soil would remain at the site,
roadway Associated Debris |Area 10 ft to roadside will be excavated |remain in place pending inspections and requiring the implementation of LUCs/ICs,

for all soils above 800 mg/kg lead, and maintenance. For the burial unit both short- and  |site inspections, and associated reporting.

restored with 1.5 clean fill and 6" topsoil. |long-term effectiveness would be high. On-Site Stabilization of the excavated soil

Burial unit excavated to 2', protective Contaminated soil would either be removed and  |would provide for non-hazardous soil

barrier for all soils above 800 mg/kg lead, |replaced with clean backfill or covered with a transportation off-site or may be disposed

filled with 1.5' clean fill and 6" topsoil. protective barrier. of as hazardous soil.

Excavated soil may be disposed of as

hazardous or non-hazardous based on

contractor discretion to treat soil. Non-

roadway associated debris disposed of

offsite.
Alternative #3 Excavation, [Excavate access road to 2 ft and burial ~ [Both short- and long-term effectiveness are high. |Moderate implementation. The Capital Cost
Offsite Disposal and unit to 2 ft. Place protective barrier over |Contaminated soil would be removed up to 2 ftin [implementation of this alternative would $1,791,055 -
Restoration of the Access |any areas where contamination remains [the access road, access road shoulders, and require the use of standard excavation, $3,022,403

Road, Access Road
Shoulders, and Burial Unit,
and Removal of Non-
roadway Associated Debris

greater than 800 mg/kg lead. For road 2 ft
clean fill, 6 inches of aggregate base
course, and 5 inches of asphalt base
course. For 10 ft sides 1.5 ft of clean fill,
6 inches of topsoil. For burial unit, 1.5 ft
of clean fill and 6 inches of topsoil.
Excavated soil may be disposed of as
hazardous or non-hazardous based on
contractor discretion to treat soil. Non-
roadway associated debris disposed of
offsite.

burial unit and any remaining contaminated soil
would be covered with a protective barrier.

earth moving, and hauling equipment.
Excavation and materials handling are
common construction activities.Though
contained, contaminated soil would remain
at the site, requiring the implementation of
LUCSI/ICs, site inspections, and
associated reporting.On-Site Stabilization
of the excavated soil would provide for
non-hazardous soil transportation off-site
or may be disposed of as hazardous soil.

Page 1 of 1
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SECTION 5

Comparative Analysis of Removal Action
Alternatives

This section provides a comparative analysis of the four removal alternatives presented in
Section 4 to assist the decision-making process by which a removal action will be selected. In
Section 4, these alternatives were evaluated according to their effectiveness, ease of
implementation, and cost. In this section, the alternatives are directly compared for each of
the three criteria.

Table 5-1 summarizes the results of the alternative comparison.

TABLE 5-1
Remedial Alternative Comparison
Alternative Effectiveness Implementation Cost
Alternative #1—No Action Not Effective Easy No cost

Alternative #2a— Gravel and Asphalt Cap of the

Access Road, Onsite Soil

Stabilization/Immobilization of Lead in the Access Moderate Moderate Moderate
Road Shoulders and Burial Unit, and Removal of

Non-roadway Associated Debris

Alternative #2b— Gravel and Asphalt Cap of the

Access Road, Excavation of the Access Road

Shoulders and Burial Unit with Offsite Disposal Moderate Easy to Moderate Moderate
and Restoration, and Removal of Non-roadway

Associated Debris

Alternative #3 - Excavation, Offsite Disposal and
Restoration of the Access Road, Access Road
Shoulders, and Burial Unit, and Removal of Non-
roadway Associated Debris

Effective Moderate High

5.1 Effectiveness

Alternative #1 is not effective. It is not protective of human health and the environment,
does not achieve compliance with ARARs, and does not achieve the removal action
objective of this EE/CA.

Alternatives #2a, #2b, and #3 are effective by effectively eliminating human receptor contact
with the contaminated soil and battery fragments. Alternative #3 would provide the
greatest long-term level of protection at the site since it includes removal of a majority of the
contaminated soil and battery fragments beneath the Access Road, Access Road shoulders,
and Burial Unit and provide for a clean cover as well as a warning barrier where lead
contamination remains above concentrations greater than 800 mg/kg. Although
Alternatives #2a and #2b would remove the potential for direct exposure through the

5-1
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placement of cover material and the enforcement of LUCs for the Access Road, Access Road
shoulders, and the Burial Unit.

The removal of the non-roadway associated debris restores the site to original conditions
and discourages future dumping at the site.

Only Alternative #2a meets the NCP’s preference for onsite treatment and site reuse over
land disposal. Disposal in a permitted facility is still required for Alternatives #2b and #3.

5.2 Implementability

Alternative #1 involves no action and therefore is easy to implement.

Alternatives #2a and #2b would be technically easier to implement than Alternative #3.
Capping an existing Access Road and excavation and restoration of the Access Road
shoulders and the Burial Unit and removal of non-roadway associated debris are typical
construction project activities. LUCs will be necessary for Alternatives #2a and #2b. LUCs
will also be required for Alternative #3 where post-excavation sample results indicate
remaining lead concentrations above 800 mg/kg. Providing a cover on the existing Access
Road will require, at a minimum, the temporary closure of at least one traffic lane to Oceana
Salvage during construction, whereas excavating the Access Road in Alternative #3 is likely
to disrupt the road traffic significantly during construction. Site activities may require access
to the Oceana Salvage Yard to be temporarily restricted during construction activities.

Compliance with ARARs during implementation of Alternatives #2a, #2b, and #3 is
summarized in Appendix A. Since Alternative #1 is not protective of human health and the
environment, ARARs were not considered. Construction activities along either side of the
Access Road may pose requirements related to the protection or restoration of wetlands.

In addition to the ARARs identified in Appendix A, the Navy will comply with the
following executive order:

e Executive Order 11990, Protection of Wetlands, which requires federal agencies
conducting certain activities to avoid or minimize, to the extent possible, the adverse
impacts associated with the destruction or loss of wetlands if a practicable alternative
exists.

5.3 Cost

The estimated capital costs for Alternatives #1, #2a, #2b, and #3 are listed below. With the
exception of Alternative #1, each alternative is assumed to require periodic inspection and

reporting to maintain the effectiveness of the LUCs where lead contamination remains
above 800 mg/kg.

Alternative #1 $0

Alternative #2a  $800,653

Alternative #2b  $1,171,983 (non-hazardous disposal); $1,805,796 (hazardous disposal)
Alternative #3  $11,791,055 (non-hazardous disposal); $3,022,403 (hazardous disposal)
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SECTION 6

Recommended Removal Action Alternative

This EE/CA was performed in accordance with current USEPA and Navy guidance
documents for NTCRA (USEPA, 1993; Navy, 2000) under CERCLA. The EE/CA has
identified and analyzed four alternatives to mitigate potential human health risk associated
with contaminated soil and battery fragments at the Oceana Salvage Yard Access Road,
Access Road shoulders, and Burial Unit. All non-roadway debris will be removed as a
maintenance/ housekeeping effort to restore the site to original conditions.

The comparative analysis included evaluating the effectiveness, implementability, and cost
of each alternative. The evaluation of effectiveness included reviewing the protectiveness of
the alternative, compliance with ARARs to the extent practical, long-term effectiveness and
permanence, reduction in toxicity, mobility or volume, short-term effectiveness, and its
ability to meet the removal action objective. Implementability included looking at the
technical feasibility, availability, and administrative feasibility of the alternatives. The
evaluation of cost included a review of capital costs and total net present values of each
alternative.

Based on the comparative analysis of the alternatives completed in Section 5, the
recommended removal action is Alternative #2b, Gravel and Asphalt Cap of the Access
Road, Excavation of the Access Road Shoulders and Burial Unit with Offsite Disposal and
Restoration, and Removal of Non-roadway Associated Debris. The selection of this
alternative provides the best balance of the evaluation criteria. Alternative #2b is consistent
with the aforementioned Draft and Final Administrative Settlement and Order on Consent
(USEPA 2007 and 2008). The addition of the asphalt is intended to reduce the frequency at
which maintenance of the Access Road is required. Since contamination is left in place,
uncertainty remains with respect to a continuing contaminant source that could adversely
affect the environment. Alternative #3 is effective in removing the source of contamination
from the site but is substantially more costly than either Alternatives #2a or #2b.

Alternative #2b consists of capping the Access Road, excavating and restoring the Access
Road shoulders and the Burial Unit, and placing a protective layer over areas where lead
contamination exceeds 800 mg/kg as determined by sampling following excavation.
Additionally, the removal of non-roadway associated debris will restore the site to original
conditions to the extent practical.. The access road will be capped with a suitable gravel base
and asphalt in order to maximize the benefit of the cap while minimizing the maintenance
required at the site. The entire site will be subject to LUCs s to effectively eliminate exposure
pathways to the contamination that remains in place.

Alternative #2b achieves the removal action objective, complies with ARARs, eliminates the
onsite risks to human health, and is straightforward to implement utilizing standard
construction methods and resources.
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Appendix A

TABLE A-1
Federal Chemical-Specific ARARs

ARAR
Location Requirement Prerequisite Citation Determination Comment

There are no Federal Chemical-Specific ARARs for the Selected Remedy.




TABLE A-2
Virginia Chemical-Specific ARARs

ARAR
Location Requirement Prerequisite Citation Determination Comment

There are no Virginia Chemical-Specific ARARSs for the Selected Remedy.




TABLE A-3
Federal Location-Specific ARARS

Location Requirement

Prerequisite

Citation

ARAR

Determination

Comment

Clean Water Act [33 USC §§ 1251-1387]*

Wetlands

Avoid adverse
effects, minimize
potential harm, and
compensate for
unavoidable
impacts.

Existing wetland is filled
in or permanently
destroyed.

40 CFR 230.2(b), .10-.12, .20-
32, .41, .53, .60-.77, .93,
.94(c)(2)-(c)(12), .95-.98

33 CFR 320.4(a)-(d), (h), (p),
(), 332.3, 332.4(c)(2)-(c)(12),,
332.5-8

Applicable

Poor quality wetland areas are present
along the 10-foot distance off the sides of
the access road. Any activities conducted
in wetland areas will involve
restoration/compensation of wetlands.

Coastal Zone Management Act [16 USC §§ 1451-1464]*

Coastal
zone or
area that
will affect
the
coastal
zone

Federal activities
must be consistent
with, to the
maximum extent
practicable, state
coastal zone
management
programs.

Action causes an effect
in state’s coastal zone.

Coastal Zone Management Act;
16 USC 1456(c), 15 CFR
930.30 - .33, .36(a), .39(b-d)

Applicable

Construction activities at Oceana Salvage
affect the state’s coastal zone, the
activities will be consistent to the maximum
extent practicable with the State’s
enforceable policies.

Migratory Bird Treaty Act [16 USC § 703]*

Migratory
bird area

Note:

Forbids the
unregulated taking of
native birds, their
nests, or their eggs in
the United States.

Presence of migratory
birds.

Migratory Bird Treaty Act, 16
USC 703

Applicable

If migratory birds, or their nests or eggs,
are identified at Oceana Salvage,
construction activities will not destroy the
birds, nests or eggs.

a: Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing
the statutes and policies does not indicate that the DON accepts the entire statutes or policies as potential ARARS; specific potential ARARs are addressed in the
table below each general heading; only pertinent substantive requirements of the specific citations are considered potential ARARs.




TABLE A-4
Virginia Location-Specific ARARs

Location

Requirement

Prerequisite

Citation

ARAR

Determination

Comment

General Provisions Relating to Marine Resources Commission [VA Code Ann. §§ 28.2-1300 to 1320 (1998)]*

Wetlands

Compensation or mitigation for
permanent loss of wetlands will
be determined on a case-by-
case basis.

Permanent loss of
wetlands

Wetlands Mitigation
Compensation Policy,
4 VAC 20-390-30 to 50

Applicable

Wetlands are present at
Oceana Salvage. Any
construction activities
conducted in wetlands will
involve restoration to natural
conditions. If permanent
loss of wetlands occurs,
compensation or mitigation
will be determined based on
this regulation.

State Water Control Law [VA Code Ann. 88 62.1-

44.2 to 44.34:28 (2003)]*

Wetlands

Activities performed in a wetland
will comply with these
requirements.

Activities may be
performed in a wetland.

Virginia Water Protection
Permit Program,
9 VAC 25-210-50

Applicable

Any wetland activities will be
conducted in accordance
with this regulation.

Note:

a: Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARSs for the convenience of the reader; listing
the statutes and policies does not indicate that the DON accepts the entire statutes or policies as potential ARARS; specific potential ARARs are addressed in the

table below each general heading; only pertinent substantive requirements of the specific citations are considered potential ARARS.




TABLE A-5

Federal Action-Specific ARARs

Action

Requirement

Prerequisite

Citation

ARAR
Determination

Comment

Clean Water Act

[33 USC §§ 1251-1387]°

Discharge of
dredge-and-fill

Note:

No discharge of dredged or fill
material will be allowed unless
appropriate and practicable
steps are taken that minimize
potential adverse impacts of the
discharge on the aquatic
ecosystem.

Discharges of dredged or fill
material to surface waters,

including wetlands.

40 CFR 230.2(b), .10-
12, .20-.32, .41, 53,
.60-.77, .93, .94(c)(2)-
(c)(12), .95-.98

33 CFR 320.4(a)-(d),
(h), (p), (), 332.3,
332.4(c)(2)-(c)(12),,
332.5-8

Applicable

Construction operations
that result in filling of
adjacent wetlands will be
conducted in accordance
with these regulations.

a: Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing
the statutes and policies does not indicate that the DON accepts the entire statutes or policies as potential ARARS; specific potential ARARs are addressed in the

table below each general heading; only pertinent substantive requirements of the specific citations are considered potential ARARs.




TABLE A-6
Virginia Action-Specific ARARs

Action

Requirement

Prerequisite

Citation

ARAR
Determination

Comment

Stormwater Management Act [VA Code Ann. §§ 10.1-562 — 573 (2005)]*

Construction
activities that
disturb one acre
or more of land.

Procedures, requirements, and Best
Management Practices to be
followed in connection with
construction activities.

Construction activities
that disturb one acre or
more of land.

Stormwater Management
Regulations, 4VAC 50-60-50-80 ,
300, 310, 420, 430, 1100 to 1140,
1160, 1170, 1182, 1186

Applicable

If construction activities disturb
one acre or greater of land, a
site-specific stormwater
management plan will be
developed for these activities.
The Navy will follow the
substantive, but not
procedural requirements of the
regulation.

Erosion and Sediment Control Law [VA Code Ann. §§ 10.1-1300 to 1326 (1998)]*

Construction Regulations for the effective control of | Construction activities Erosion and Sediment Control Relevant and If construction activities disturb
activities that soil erosion, sediment deposition and | that disturb 10,000 sq ft Regulations, Appropriate at least 10,000 sq ft, an
disturb 10,000 sq | nonagricultural runoff which must be or greater of land. 4 VAC 50-30-40, 60.A erosion and sediment control
ft or more of met in any control program to prevent plan will be established to
land. the unreasonable degradation of monitor and prevent erosion of
properties, stream channels, waters soils to adjacent water bodies.
and other natural resources.
Virginia Waste Management Act [VA Code Ann. §§ 10.1-1400 to 1457 (2004)]*
Waste/soil/ Wastes to be managed must be Management of wastes. Solid and Hazardous Waste Applicable This remedy will consist of on-
water and sampled for appropriate waste Regulations site stabilization of the
Handling, characterization, storage, and 9 VAC 20-60-261 (incorporating 40 hazardous material and
Storage, disposal requirements. CFR Part 261) (hazardous waste characterization via Toxicity
treatment, and identification) Characteristic Leaching
disposal of 9 VAC 20-62-262 (incorporating 40 Procedure (TCLP) to confirm
Investigative CFR Parts 262.11 and 262.34) that the stabilized material is
Derived Waste (generator requirements) non-hazardous prior to onsite
(IDW) 9 VAC 20-80-140, 150, 240.C soil immobilization.
Air Pollution Control Board [VA Code Ann. §8§ 10.1 -1300 to 1326 (1998)]*
Fugitive dust Reasonable precautions will be taken | Fugitive dust emission Standard for Fugitive Applicable Fugitive dust caused by

caused by
construction
activities

to prevent particulate matter from
becoming airborne.

from disturbance of soil,
treatment of soil or
water, or other pollutant
management activities.

Dust/Emissions,
9 VAC 5-50-90

construction activities will be
managed according to this
requirement.

Note:

a: Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing
the statutes and policies does not indicate that the DON accepts the entire statutes or policies as potential ARARS; specific potential ARARs are addressed in the

table below each general heading; only pertinent substantive requirements of the specific citations are considered potential ARARS.
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Cost Estimate Tables

B-1
B-2

B-3a
B-3b

B-4a
B-4b

B-5

Common Components for Alternatives #2a, #2b, and #3
Alternative #2a

Alternative #2b (Onsite Stabilization and Off-Site Non-Hazardous Disposal)
Alternative #2b (Onsite Stabilization and Off-Site Hazardous Disposal)

Alternative #3 (Onsite Stabilization and Off-Site Non-Hazardous Disposal)
Alternative #3 (Onsite Stabilization and Off-Site Hazardous Disposal)

Cost Estimate Summary



Table B-1

Engineer's Cost Estimate: Common Components to Alternatives #2a, #2b, and #:

Common Components to Alternatives #2a, #2b, and #3

Line Item | Cost Item | Unit | Quantity| Unit Cost | Cost | Comments/Notes
Preliminary/Site Setup
1 Field Office/Temp Utilities lump sum 1 9,725.00 9,725.00 |RS Means (Site) 01 52 13.20 0020.
2 Maintenance of Traffic lump sum 1 10,000.00 10,000.00 |Allowance.
3 Construction Entrance Temporary Road yd? 93 $ 15.00 1,400.00 |One at 70'x12" and 6" thick with #1 VDOT Stone.
. High Visibility Fence. Material and installation. Assume
4 Safety Fence linear ft 1200 |3 8.00 9,600.00 1/3 of the silt fence quantity. Recent similar project.
Temporary Erosion and Sediment Controls
) ) Material and installation. RS Means (Site & Con) 32 31
5 Silt Fence linear ft 1,800 |[$ 5.00| % 9,000.00 (43 409 1200.
Site Clearing
Site clearing of 10 ft area on both sides of the access
Clear and Grub dense brush including stumps Acre 0.57 $ 6,925.00 | $ 3,958.51 |road plus burial area. Includes labor and equipment. RS
Means (Site) 31 11 10.10 0260.
Grub Stumps and Remove Acre 0.57 $ 7,825.00 (% 4,472.97 |RS Means (Site) 31 11 10.10 0350.
Excavation (Access Road Shoulders)
Excavation, 1 Cy Hydraulic Excavator, 40 CY/HR yd® 727 $ 8.00|$ 5,816.00 |2 feet excavation depth, RS Means 17-03-0276
Bulk Solid Waste Loading Into Truck yd® 727 [$ 533($ 3,874.91
BOA rates. Metals by ICP/MS test (24 hr TAT, double
Confirmation Sampling EA 104 $ 26314 ($ 27,387.61 |base price) and TCLP Metals test (1 week TAT, 30%
increase in base price). 1 sample per 100 ft2.
Bottom Delineation - Warning Barrier SF 8,712 |$ 011 [$ 958.29 |Unit Cost per Tenax Internet Quote
Backfill/Site Restoration (Access Road Shoulders)
Material, loading, and hauling. RS Means (Site) 31 23
Top Soil for Vegetative Layer (6 inches) yd® 200 $ 3795 | $ 7,581.89 |123.15 7080 and 31 23 23.18 0540. Quantity Includes 10%
Waste Factor.
Placement/grading only (material [and loading and hauling
Grading of Topsoil yd® 200 $ 519 ($ 1,036.89 [of material] covered in Line 8). RS Means (Site) G1030
210 2750.
Wetland Planting EA 1 $ 5,000.00 | $ 5,000.00 [Allowance
Access and Removal/Disposal of Non-Roadway Associated Debris
Temporary Access - Ingress and Egress EA 1 $ 10,000.00 | $ 10,000.00 |Allowance; Cost will vary greatly upon selected approach
?:;:i_:';ansmn and Disposal as Non-Hazardous (see yd3 440 $ 60.00 | $ 26,400.00 |Debris assumed 1 yd3 =1 ton for disposal.
Off-site Transport and Disposal (Assumed Hazardous for 3 . 3_ )
lead) (see Table 4-1) yd 270 $ 255.00($ 68,850.00 [Debris assumed 1 yd” = 1 ton for disposal.
Burial Unit Excavation
Rate assumes 30 truckloads per day, 18 tons per truck,10
1 CY Hydraulic Excavator Operation hour 23 $ 24777 | $ 5,698.71 |hour days for number of hours equipment will be needed.
Includes crew and equipment cost.
.Burial Unit size based upon confirmation sample grids.
Excavation, 1 Cy Hydraulic Excavator 40 CY/HR yd® 880 $ 8.00($ 7,037.04 |Actual size may vary. 2 feet excavation depth, RS Means
17-03-0276
Bulk Solid Waste Loading Into Truck yd® 880 |$ 533 (% 4,688.43
BOA rates. Metals by ICP/MS test (24 hr TAT, double
Confirmation Sampling EA 119 $ 263.14 | $ 31,247.88 |base price) and TCLP Metals test (1 week TAT, 30%
increase in base price). 1 sample per 100 ft*
Battery Casing/fragment Removal, transport and disposal EA 1 $ 5,000.00 | $ 5,000.00 |Allowance. Actual volume unknown.
Bottom Delineation - Warning Barrier SF 14,529 | $ 0.11 | $ 1,598.23 [Unit Cost per Tenax Internet Quote
Access Road Transitions at Eastern and Western Terminus
Rate assumes 30 truckloads per day, 18 tons per truck,10
1 CY Hydraulic Excavator Operation, Med. Mat'l hour 0.00 $ 24777 | $ - |hour days for number of hours equipment will be needed.
Includes crew and equipment cost.
Excavation, 1 Cy Hydraulic Excavator, 40 CY/HR yd® 11 $ 8.00|$ 90.52 |2 feet excavation depth, RS Means 17-03-0276
Battery Casing/fragment Removal, transport and disposal EA 1 $ 1,000.00 | $ 1,000.00 [Allowance. Actual volume unknown.
Bulk Solid Waste Loading Into Truck yd® 11 $ 533 % 60.31 |Material Handling.
Bottom Delineation - Warning Barrier SF 667 $ 0.11]9% 73.33 [Unit Cost per Tenax Internet Quote
Improved Areas at Eastern End of Road Edges to be Restored as Wetlands
Excavation, 1 Cy Hydraulic Excavator, 40 CY/HR yd® 260 $ 8.00 [ $ 2,080.00 |2 feet excavation depth, RS Means 17-03-0276
Bulk Solid Waste Loading Into Truck yd3 260 $ 533($% 1,385.80
BOA rates. Metals by ICP/MS test (24 hr TAT, double
Confirmation Sampling EA 32 $ 263.14 | $ 8,525.74 |base price) and TCLP Metals test (1 week TAT, 30%
increase in base price). 1 sample per 100 ft*
Trench Bottom-Delineation SF 3,240 |$ 011 (% 356.40 |Unit Cost per Tenax Internet Quote
Gravel and Asphalt Cap for Access Road
31 Bottom Delineation - Warning Barrier SF 19,663 | $ 0.11 | $ 2,162.93 |Unit Cost per Tenax Internet Quote
6" Graded Base #1 Stone yd 455 |$  3000|$  13,650.00 '(rg;'t’];’es material, hauling, and placement. RS Means
5" Asphaltic Concrete Binder yd? 2185 |$ 1548 | $ 33,823.80 |Engineering Estimate Per RS Means 32 11 26.13.0550
Access Road Shoulder Transitions
6" Graded 21A Stone yd3 42 $ 30.00 | § 1.260.00 I(r(]}cilrj]?es material, hauling, and placement. RS Means
Subtotal $324,801
Contingency (20%) $0 RS Means (Site) 01 21 16 16.50 0020.
Subtotal $324,801
General Conditions (10%) $0 RS Means (Site), Page vi, General Conditions.
Project Management (5%) $0 Recent similar projects.
Mobilization/Demobilization (5%) $0 Industry Average
Subtotal $324,801
Contractor OH/P (10%) $0 RS Means (Site) 01 31 13.80 0150.
Subtotal $324,801
Performance Bond (1.2%) $0 Industry Average
TOTAL $324,801
Design Costs (6%) $0
Construction Oversight (6%) $0 RS Means (Site) 01 11 31.20 0350.
TOTAL CAPITAL COST $324,801

Markup cost are applied to each individual alternative

References and Source Notes

e Base costs

used are 2011 dollars.
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e RS Means (Site): RS Means, Site Work and Landscape Cost Data, 30th Annual Edition, 2011.

o RS Means (Con): RS Means, Heavy Construction Cost Data, 24th Edition, 2010.

e Recent similar projects include construction projects in Baltimore, MD; NAB Little Creek in Virginia Beach, VA; and NSN in Norfolk, VA.
e EPA Office of Solid Waste Faxback 11671, June 11,1992.

Assumptions and Exclusions

1. Assume no temporary support of excavation is needed for the installation of storm drain pipes.
2. Excludes all utility costs except storm sewer. Ultility relocation is not included.

3. Excludes new fencing, gates, traffic signs, parking light foundations, and security systems.

4. Mobilization/Demobilization includes survey stakeout and utility clearance.

5. Excludes costs for survey, geotechnical testing, permitting, and access.

6. The enclosed Engineer's Estimate is only an estimate of possible construction costs for budgeting purposes. This estimate is limited to the conditions existing at its issuance and is not
a guarantee of actual price or cost. Uncertain market conditions such as, but not limited to: local labor or contractor availability, wages, other work, material market fluctuations, price
escalations, force majeure events, and developing bidding conditions etc may affect the accuracy of this estimate. CH2M Hill is not responsible for any variance from this estimate or
actual prices and conditions obtained.
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Table B-2a
Engineer's Cost Estimate: Alternative 2a

Gravel and Asphalt Cap of the Access Road, Onsite Soil Stabilization/Immobilization of Lead in the Access Road Shoulders and Burial Unit, and Removal of Non-roadway Associated Debris

Alternative 2a

Line ltem | Cost Item | Unit [ Quantity| UnitCost | Cost [ Comments/Notes
Common Alternate Components
S Markups for Common Components are applied to each
y ee Table B-1 EA 1 $ 32480116 | $  324,801.16 individual alternative
Stabilization of Excavated Access Road Shoulder
2 Material Handing, 1 CY Hydraulic Excavator, 40 CY/HR yd3 727 $ 8.00|$ 5,816.00 |2 feet excavation depth, RS Means 17-03-0276
3 Construction of Containment Cell for Stabilization EA 1 $ 5,000.00 | $ 5,000.00 |Allowance
4 Stabilization of excavated soil yd® 836 $ 40.00 | $ 33,442.00 [MT2 pricing for Ecobond (typical cost, assumed 15% mix)
Stabilization of Burial Unit
Material Handling, 1 CY Hydraulic Excavator, 40 CY/HR yd3 880 $ 8.00($ 7,040.00 |2 feet excavation depth, RS Means 17-03-0276
6 Construction of Containment Cell for Stabilization EA 1 $ 5,000.00 | $ 5,000.00 [Allowance
Stabilization of excavated soil yd3 1,012 |'$ 40.00 | $ 40,480.00 [MT2 pricing for Ecobond (typical cost, assumed 15% mix)
Backfill/Site Restoration (Access Road Shoulders)
. Material, loading, and hauling. RS Means (Site) 31 23
3
Placement, 1 CY Hydraulic Excavator, 40 CY/HR yd 836 $ 8.00 (9% 6,688.40 |53 157080 and 31 23 23.18 0540.
Grading yd3 836 $ 5193 4.338.84 ;I;xscoement/gradmg only. RS Means (Site) G1030 210
Backfill/Site Restoration (Burial Unit)
. Material, loading, and hauling. RS Means (Site) 31 23
3
Placement, 1 CY Hydraulic Excavator, 40 CY/HR yd 1,012 |$ 8.00 | $ 8,096.00 23 15 7080 and 31 23 23.18 0540.
Grading yd3 1012 |3 519! $ 525228 ;;as%ement/gradlng only. RS Means (Site) G1030 210
Subtotal $445,955
Contingency (20%) $89,191 RS Means (Site) 01 21 16 16.50 0020.
Subtotal $535,146
General Conditions (10%) $53,515 RS Means (Site), Page vi, General Conditions.
Project Management (5%) $26,757 Recent similar projects.
Mobilization/Demobilization (5%) $26,757 Industry Average
Subtotal $642,175
Contractor OH/P (10%) $64,217 RS Means (Site) 01 31 13.80 0150.
Subtotal $706,392
Performance Bond (1.2%) $8,477 Industry Average
TOTAL $714,869
Design Costs (6%) $42,892
Construction Oversight (6%) $42,892 RS Means (Site) 01 11 31.20 0350.
TOTAL CAPITAL COST $800,653  +50% $1,200,980
-30% $560,457

References and Source Notes

® Base costs used are 2011 dollars.

e RS Means (Site): RS Means, Site Work and Landscape Cost Data, 30th Annual Edition, 2011.

e RS Means (Con): RS Means, Heavy Construction Cost Data , 24th Edition, 2010.

e Recent similar projects include construction projects in Baltimore, MD; NAB Little Creek in Virginia Beach, VA; and NSN in Norfolk, VA.
e EPA Office of Solid Waste Faxback 11671, June 11,1992.

Assumptions and Exclusions

1. Assume no temporary support of excavation is needed for the installation of storm drain pipes.

2. Excludes all utility costs except storm sewer. Utility relocation is not included.

3. Excludes new fencing, gates, traffic signs, parking light foundations, and security systems.

4. Mobilization/Demobilization includes survey stakeout and utility clearance.

5. Excludes costs for survey, geotechnical testing, permitting, and access.

6. The enclosed Engineer's Estimate is only an estimate of possible construction costs for budgeting purposes. This estimate is limited to the conditions existing at its issuance and is not a
guarantee of actual price or cost. Uncertain market conditions such as, but not limited to: local labor or contractor availability, wages, other work, material market fluctuations, price escalations,
force majeure events, and developing bidding conditions etc may affect the accuracy of this estimate. CH2M Hill is not responsible for any variance from this estimate or actual prices and
conditions obtained.
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Table B-3a

Engineer's Cost Estimate: Alternative 2b (Onsite Stabilization and Off-site Non-hazardous Disposal)

Gravel and Asphalt Cap of the Access Road, Excavation of the Access Road Shoulders and Burial Unit with Offsite Disposal and Restoration, and Removal of Non-roadway Associated Debris - Onsite
Stabilization and Off-site Disposal

Alternative 2b (Onsite Stabilization and Off-site Disposal as Non-hazardous)

Line Item | Cost Item | Unit  |Quantity| UnitCost | Cost | Comments/Notes
Common Alternate Components
S Markups for Common Components are applied to each
1 ee Table B-1 EA 1 $ 32480116 |$ 32480116 individual alternative
Stabilization and Disposal of Excavated Access Road Shoulder
Material Handling, 1 CY Hydraulic Excavator, 40 CY/HR yd3 727 $ 8.00|$ 5,816.00 |2 feet excavation depth, RS Means 17-03-0276
3 Construction of Containment Cell for Stabilization EA 1 $ 5,000.00 | $ 5,000.00 |Allowance
4 Bulk Solid Waste Loading Into Truck yd® 836 $ 533|% 4,456.15
5 Stabilization of excavated soil yd3 836 $ 40.00 | $ 33,442.00 |MT2 pricing for Ecobond (typical cost, assumed 15% mix)
. Transportation and Landfill Disposal, Non-Hazardous TON 1,254 | 60.00 |$ 7524450 fam]s per yd3 ; assume 80 mile roundirip to nearest
Stabilization and Disposal of Burial Unit
Excavation, 1 CY Hydraulic Excavator, 40 CY/HR yd® 880 $ 8.00|$ 7,040.00 |2 feet excavation depth, RS Means 17-03-0276
8 Construction of Containment Cell for Stabilization EA 1 $ 5,000.00 | $ 5,000.00 [Allowance
MT2 pricing for Ecobond (typical cost, assumed 15% mix).
Stabilization of excavated soil yd® 1,012 |$ 50.00 | $ 50,600.00 |Cost increase by 20% to incorporate onsite stabilization
limitations.
Bulk Solid Waste Loading Into Truck yd® 1,012 |$ 533 | % 5,393.96
Transportation and Landfill Disposal, Non-Hazardous TON 1518 |$ 60.00 |[$  91,080.00 ;r‘?;gl?s per yd3 ; assume 80 mile roundirip to nearest
Backfill/Site Restoration (Access Road Shoulders)
. Includes material, hauling, and placement. RS Means
" an 3
1' 6" Graded Clean Compacted Fill yd 654 $ 16.67 | $ 10,907.18 (Con). 20% added for compaction
. . . Material, loading, and hauling. RS Means (Site) 31 23
3
Top Soil for Vegetative Layer (6 inches) yd 218 $ 3795 | $ 8,276.90 2315 7080 and 31 23 23.18 0540.
Grading of Topsoil yd3 218 $ 519 | $ 1.131.94 2PI;:;_)(:Oement/grad|ng only. RS Means (Site) G1030 210
Backfill/Site Restoration (Burial Unit)
. Includes material, hauling, and placement. RS Means
" an 3
1' 6" Graded Clean Compacted Fill yd 792 $ 16.67 | $ 13,202.64 (Con). 20% added for compaction
. . . Material, loading, and hauling. RS Means (Site) 31 23
3
Top Soil for Vegetative Layer (6 inches) yd 264 $ 3795 | $ 10,018.80 23 15 7080 and 31 23 23.18 0540.
Grading of Topsoil yd3 264 $ 519 | $ 1370.16 2PI;:;_)(:Oement/grad|ng only. RS Means (Site) G1030 210
Subtotal $652,781
Contingency (20%) $130,556 RS Means (Site) 01 21 16 16.50 0020.
Subtotal $783,338
General Conditions (10%) $78,334 RS Means (Site), Page vi, General Conditions.
Project Management (5%) $39,167 Recent similar projects.
Mobilization/Demobilization (5%) $39,167 Industry Average
Subtotal $940,005
Contractor OH/P (10%) $94,001 RS Means (Site) 01 31 13.80 0150.
Subtotal $1,034,006
Performance Bond (1.2%) $12,408 Industry Average
TOTAL $1,046,414
Design Costs (6%) $62,785
Construction Oversight (6%) $62,785 RS Means (Site) 01 11 31.20 0350.
TOTAL CAPITAL COST $1,171,983 +50% $1,757,975
-30% $820,388

References and Source Notes

e Base costs used are 2011 dollars.
e RS Means (Site): RS Means, Site Work and Landscape Cost Data, 30th Annual Edition, 2011.
e RS Means (Con): RS Means, Heavy Construction Cost Data , 24th Edition, 2010.
e Recent similar projects include construction projects in Baltimore, MD; NAB Little Creek in Virginia Beach, VA; and NSN in Norfolk, VA.
e EPA Office of Solid Waste Faxback 11671, June 11,1992.

Assumptions and Exclusions

1. Assume no temporary support of excavation is needed for the installation of storm drain pipes.

2. Excludes all

3. Excludes new fencing, gates, traffic signs, parking light foundations, and security systems.

utility costs except storm sewer. Utility relocation is not included.

4. Mobilization/Demobilization includes survey stakeout and utility clearance.
5. Excludes costs for survey, geotechnical testing, permitting, and access.

6. The enclosed Engineer's Estimate is only an estimate of possible construction costs for budgeting purposes. This estimate is limited to the conditions existing at its issuance and is not a
guarantee of actual price or cost. Uncertain market conditions such as, but not limited to: local labor or contractor availability, wages, other work, material market fluctuations, price

escalations, force majeure events, and developing bidding conditions etc may affect the accuracy of this estimate. CH2M Hill is not responsible for any variance from this estimate or actual
prices and conditions obtained.




Table B-3b
Engineer's Cost Estimate: Alternative 2b (Off-site Hazardous Disposal)

Gravel and Asphalt Cap of the Access Road, Excavation of the Access Road Shoulders and Burial Unit with Offsite Disposal and Restoration, and Removal of Non-roadway Associated Debris - Onsite
Stabilization and Off-Site Disposal of Soil as Non-hazardous

Alternative 2b (Off-site Hazardous Disposal)

Line ltem | Cost Item | Unit [ Quantity| UnitCost | Cost [ Comments/Notes

Common Alternate Components

Markups for Common Components are applied to each

1 See Table B-1 (markups not applied) EA 1 $ 32480116 | $ 324,801.16 individual alternative
Excavation and Disposal of Excavated Access Road Shoulder
2 Excavation, 1 CY Hydraulic Excavator, 40 CY/HR vd® 727 $ 8.00 (9% 5,816.00 |2 feet excavation depth, RS Means 17-03-0276
3 Bulk Solid Waste Loading Into Truck vd® 727 b 533 (9% 3,874.91
3. - -
4 Transportation and Landfill Disposal, Hazardous TON 1,001 |$ 255.00 | $  278,077.50 :-5(:&”3 per yd”; assume 80 mile roundtrip to nearest
an
Stabilization and Disposal of Burial Unit
Excavation, 1 CY Hydraulic Excavator, 40 CY/HR yd® 880 $ 8.00|$ 7,040.00 |2 feet excavation depth, RS Means 17-03-0276
Bulk Solid Waste Loading Into Truck yd® 880 $ 533 (% 4,690.40
3. - -
Transportation and Landfill Disposal, Hazardous TON 1320 | 25500 | $  336,600.00 ;:JEITS per yd” ; assume 80 mile roundtrip to nearest
Backfill/Site Restoration (Access Road Shoulders)
1' 6" Graded Clean Compacted Fill vd® 654 $ 16.67 [ $ 10,907.18 |Includes material, hauling, and placement. RS Means
. . . Material, loading, and hauling. RS Means (Site) 31 23
3
Top Soil for Vegetative Layer (6 inches) yd 218 $ 3795 | $ 8,276.90 2315 7080 and 31 23 23.18 0540
Grading of Topsoil yd3 218 $ 5193 1.131.94 g;as%ement/gradlng only. RS Means (Site) G1030 210
Backfill/Site Restoration (Burial Unit)
1'6" Graded Clean Compacted Fill yd3 792 $ 16.67 | $ 13.202.64 Includes material, hauling, and placement. RS Means

(Con). 20% added for compaction

Material, loading, and hauling. RS Means (Site) 31 23

; : ; 3
Top Soil for Vegetative Layer (6 inches) yd 264 $ 3795 | $ 10,018.80 2315 7080 and 31 23 23.18 0540,

Grading of Topsoil yd3 264 $ 519|s 1,370.16 Placement/grading only. RS Means (Site) G1030 210

2750.
Subtotal $1,005,808

Contingency (20%) $201,162 RS Means (Site) 01 21 16 16.50 0020.
Subtotal $1,206,969
General Conditions (10%) $120,697 RS Means (Site), Page vi, General Conditions.
Project Management (5%) $60,348 Recent similar projects.
Mobilization/Demobilization (5%) $60,348 Industry Average
Subtotal $1,448,363
Contractor OH/P (10%) $144,836 RS Means (Site) 01 31 13.80 0150.
Subtotal $1,593,199
Performance Bond (1.2%) $19,118 Industry Average
TOTAL $1,612,318
Design Costs (6%) $96,739
Construction Oversight (6%) $96,739 RS Means (Site) 01 11 31.20 0350.
TOTAL CAPITAL COST $1,805,796 +50% $2,708,694

-30% $1,264,057

References and Source Notes

e Base costs used are 2011 dollars.

e RS Means (Site): RS Means, Site Work and Landscape Cost Data, 30th Annual Edition, 2011.

e RS Means (Con): RS Means, Heavy Construction Cost Data , 24th Edition, 2010.

e Recent similar projects include construction projects in Baltimore, MD; NAB Little Creek in Virginia Beach, VA; and NSN in Norfolk, VA.
e EPA Office of Solid Waste Faxback 11671, June 11,1992.

Assumptions and Exclusions

1. Assume no temporary support of excavation is needed for the installation of storm drain pipes.
2. Excludes all utility costs except storm sewer. Utility relocation is not included.

3. Excludes new fencing, gates, traffic signs, parking light foundations, and security systems.

4. Mobilization/Demobilization includes survey stakeout and utility clearance.

5. Excludes costs for survey, geotechnical testing, permitting, and access.

6. The enclosed Engineer's Estimate is only an estimate of possible construction costs for budgeting purposes. This estimate is limited to the conditions existing at its issuance and is not a
guarantee of actual price or cost. Uncertain market conditions such as, but not limited to: local labor or contractor availability, wages, other work, material market fluctuations, price escalations,
force majeure events, and developing bidding conditions etc may affect the accuracy of this estimate. CH2M Hill is not responsible for any variance from this estimate or actual prices and
conditions obtained.




Table B-4b

Engineer's Cost Estimate: Alternative 3 (Off-site Hazardous Disposal)

Alternative #3, Excavation, Offsite Disposal and Restoration of the Access Road, Access Road Shoulders, and Burial Unit, and Removal of Non-roadway Associated Debris

Alternative 3 (Off-site Hazardous Disposal)

Line ltem | Cost Item | Unit [ Quantity[ Unit Cost Cost Comments/Notes
Common Alternate Components
S Markups for Common Components are applied to each
y ee Table B-1 EA 1 $ 32480116 | $  324,801.16 individual alternative
Handling and Disposal of Excavated Access Road Shoulder
2 Excavation, 1 CY Hydraulic Excavator, 40 CY/HR yd® 727 $ 8.00 | $ 5,816.00 |2 feet excavation depth, RS Means 17-03-0276
32 Ft. Dump Truck Disposable Liner, 6 Mil EA 61 |$ 4460 | $ 2,702.02 |-iners for every load RS Means 33-19-0807, Assumes 18
tons per truckload.
Bulk Solid Waste Loading Into Truck yd® 727 $ 533|% 3,874.91
Transportation and Landfill Disposal, Hazardous TON 1,091 $ 255.00 | $ 278,077.50 |1.5 tons per yd3; Engineering Estimate
Stabilization and Disposal of Burial Unit
Excavation, 1 CY Hydraulic Excavator, 40 CY/HR vd® 880 $ 8.00[$ 7,040.00 |2 feet excavation depth, RS Means 17-03-0276
32 Ft. Dump Truck Disposable Liner, 6 Mil EA 73 |s 4460 |$ 327067 |Liners for every load RS Means 33-19-0807, Assumes 18
tons per truckload.
Bulk Solid Waste Loading Into Truck vd® 880 $ 533 (% 4,690.40
Transportation and Landfill Disposal, Hazardous TON 1,320 |'$ 255.00 | $  336,600.00 [1.5 tons per yd®; Engineering Estimate
Excavation, Stabilization and Disposal of Access Road
Excavation, 1 CY Hydraulic Excavator, 40 CY/HR vd® 1456 |$ 8.00[$ 11,648.00 |2 feet excavation depth, RS Means 17-03-0276
BOA rates. Metals by ICP/MS test (24 hr TAT, double
Confirmation Sampling EA 197 $ 263.14 | $ 51,733.32 |base price) and TCLP Metals test (1 week TAT, 30%
increase in base price). 1 sample per 100 ft2,
32 Ft. Dump Truck Disposable Liner, 6 Mil EA 121 |$ 44.60 | $ 5,411.47 |-iners for every load RS Means 33-19-0807, Assumes 18
tons per truckload.
Bulk Solid Waste Loading Into Truck yd® 1,456 | $ 533|% 7,760.48
Transportation and Landfill Disposal, Hazardous TON 2184 |'$ 255.00 | $  556,920.00 [1.5 tons per yd®; Engineering Estimate
Backfill/Site Restoration (Access Road Shoulders)
' an . 3 Includes material, hauling, and placement. RS Means
1' 6" Graded Clean Compacted Fill yd 654 $ 16.67 | $ 10,907.18 (Con). 20% added for compaction
. . . 3 Material, loading, and hauling. RS Means (Site) 31 23
Top Soil for Vegetative Layer (6 inches) yd 218 $ 3795 | $ 8,276.90 2315 7080 and 31 23 23.18 0540, |
Grading of Topsoil yd3 218 $ 519|$ 1.131.94 ;I7a5cz)ement/grad|ng only. RS Means (Site) G1030 210
Backfill/Site Restoration (Burial Unit)
1'6" Graded Clean Compacted Fil & 792 $ 16.67 | $ 13.202.64 Includes material, hauling, and placement. RS Means
Y ) T (Con). 20% added for compaction
. . . 3 Material, loading, and hauling. RS Means (Site) 31 23
Top Soil for Vegetative Layer (6 inches) yd 264 $ 3795 | $ 10,018.80 2315 7080 and 31 23 23.18 0540, |
Grading of Topsoil yd3 264 $ 519| s 1,370.16 ;I7a5%ement/grad|ng only. RS Means (Site) G1030 210
Backfill for Access Road '
1 1 0,
2 Ft Graded Clean Fill yd3 1747 |'$ 16.67 | $ 29.122.49 Includes material a.nd hauling. RS Means (Con). 20%
21 added for compaction
Grading/Compaction of Clean Fill yd® 1,747 |$ 519 |$ 9,067.97 ;a;)ement/gradmg only. RS Means (Site) G1030 210
Subtotal $1,683,444
Contingency (20%) $336,689 RS Means (Site) 01 21 16 16.50 0020.
Subtotal $2,020,133
General Conditions (10%) $202,013 RS Means (Site), Page vi, General Conditions.
Project Management (5%) $101,007 Recent similar projects.
Mobilization/Demobilization (5%) $101,007 Industry Average
Subtotal $2,424,159
Contractor OH/P (10%) $242,416 RS Means (Site) 01 31 13.80 0150.
Subtotal $2,666,575
Performance Bond (1.2%) $31,999 Industry Average
TOTAL $2,698,574
Design Costs (6%) $161,914
Construction Oversight (6%) $161,914 RS Means (Site) 01 11 31.20 0350.
TOTAL CAPITAL COST $3,022,403 +50% $4,533,605
-30% $2,115,682

References and Source Notes

e Base costs used are 2011 dollars.

e RS Means (Site): RS Means, Site Work and Landscape Cost Data, 30th Annual Edition, 2011.

e RS Means (Con): RS Means, Heavy Construction Cost Data , 24th Edition, 2010.
e Recent similar projects include construction projects in Baltimore, MD; NAB Little Creek in Virginia Beach, VA; and NSN in Norfolk, VA.

o EPA Office of

Solid Waste Faxback 11671, June 11,1992.

Assumptions and Exclusions

1. Assume no temporary support of excavation is needed for the installation of storm drain pipes.

2. Excludes all utility costs except storm sewer. Utility relocation is not included.

3. Excludes new fencing, gates, traffic signs, parking light foundations, and security systems.

4. Mobilization/Demobilization includes survey stakeout and utility clearance.
5. Excludes costs for survey, geotechnical testing, permitting, and access.

6. The enclosed Engineer's Estimate is only an estimate of possible construction costs for budgeting purposes. This estimate is limited to the conditions existing at its issuance and is not a
guarantee of actual price or cost. Uncertain market conditions such as, but not limited to: local labor or contractor availability, wages, other work, material market fluctuations, price escalations,
force majeure events, and developing bidding conditions etc may affect the accuracy of this estimate. CH2M Hill is not responsible for any variance from this estimate or actual prices and
conditions obtained.




Table B-4a

Engineer's Cost Estimate: Alternative 3 (Onsite Stabilization and Non-Hazardous Off-site Disposal)

Alternative #3, Excavation, Offsite Disposal and Restoration of the Access Road, Access Road Shoulders, and Burial Unit, and Removal of Non-roadway Associated Debris

Alternative 3 (Onsite Stabilization and Non-Hazardous Off-site Disposal)

Line ltem | Cost Item | Unit [ Quantity| UnitCost | Cost [ Comments/Notes
Common Alternate Components
S ] Markups for Common Components are applied to each
1 ee Table B-1 (markups not applied) EA 1 $ 32480116 | $ 324,801.16 individual alternative
Stabilization and Disposal of Excavated Access Road Shoulder
Excavation, 1 CY Hydraulic Excavator, 40 CY/HR yd® 727 $ 8.00|$ 5,816.00 |2 feet excavation depth, RS Means 17-03-0276
Construction of Containment Cell for Stabilization EA 1 $ 5,000.00 | $ 5,000.00 |Allowance
4 Stabilization of excavated soil yd3 836 $ 40.00 | $ 33,442.00 [MT2 pricing for Ecobond (typical cost, assumed 15% mix)
5 Bulk Solid Waste Loading Into Truck yd® 836 $ 533|% 4,456.15
3. . .
. Transportation and Landfill Disposal, Non-Hazardous TON 1254 |§ 60.00 | $ 7524450 Lﬁ;ﬁ.’.’s per yd”; assume 80 mile roundtrip to nearest
Stabilization and Disposal of Burial Unit
Excavation, 1 CY Hydraulic Excavator, 40 CY/HR yd3 880 $ 8.00 % 7,040.00 |2 feet excavation depth, RS Means 17-03-0276
Construction of Containment Cell for Stabilization EA 1 $ 5,000.00 | $ 5,000.00 |Allowance
8
Stabilization of excavated soil yd3 1,012 |'$ 40.00 | $ 40,480.00 [MT2 pricing for Ecobond (typical cost, assumed 15% mix)
Bulk Solid Waste Loading Into Truck yd® 1,012 |$ 533|% 5,393.96
3. - -
Transportation and Landfill Disposal, Non-Hazardous TON 1518 |$ 60.00 |$  91,080.00 ;gdtf‘i’lj‘s per yd™; assume 80 mile roundtrip to nearest
Excavation, Stabilization and Disposal of Access Road
Excavation, 1 CY Hydraulic Excavator, 40 CY/HR yd3 1,456 | $ 8.00 9% 11,648.00 |2 feet excavation depth, RS Means 17-03-0276
BOA rates. Metals by ICP/MS test (24 hr TAT, double
Confirmation Sampling EA 197 $ 263.14 | $ 51,733.32 |base price) and TCLP Metals test (1 week TAT, 30%
increase in base price). 1 sample per 100 ft2.
14 Construction of Containment Cell for Stabilization EA 1 $ 5,000.00 | $ 5,000.00 |Allowance
MT?2 pricing for Ecobond (typical cost, assumed 15% mix).
Stabilization of excavated soil yd® 1,674 |$ 53.00 | $ 88,743.20 |Cost increase by 30% to incorporate onsite stabilization
logistics due to amount of material to be treated.
Bulk Solid Waste Loading Into Truck yd® 1674 |$ 533 (% 8,924.55
3. . .
Transportation and Landfill Disposal, Non-Hazardous TON 2512 |'$ 60.00 | $  150,696.00 :A:J;?l?s per yd'; assume 80 mile roundtrip to nearest
Backfill/Site Restoration (Access Road Shoulders)
) Includes material, hauling, and placement. RS Means
ran 3
1' 6" Graded Clean Compacted Fill yd 654 $ 16.67 | $ 10,907.18 (Con). 20% added for compaction
. . ) Material, loading, and hauling. RS Means (Site) 31 23
3
Top Soil for Vegetative Layer (6 inches) yd 218 $ 3795 | $ 8,276.90 23 15 7080 and 31 23 23.18 0540.
Grading of Topsoil yd3 218 $ 5193 1.131.94 ;I7asc6ement/grad|ng only. RS Means (Site) G1030 210
Backfill/Site Restoration (Burial Unit)
) Includes material, hauling, and placement. RS Means
" an 3
1' 6" Graded Clean Compacted Fill yd 792 $ 16.67 | $ 13,202.64 (Con). 20% added for compaction
. . . Material, loading, and hauling. RS Means (Site) 31 23
3
Top Soil for Vegetative Layer (6 inches) yd 264 $ 3795 | $ 10,018.80 23 15 7080 and 31 23 23.18 0540.
Grading of Topsoil yd3 264 $ 519|$ 1,370.16 ;a;coement/gradmg only. RS Means (Site) G1030 210
Backfill for Access Road
) Includes material and hauling. RS Means (Con). 20%
3
o4 2 Ft Graded Clean Fill yd 1,747 |'$ 16.67 | $ 29,122.49 added for compaction
Grading/Compaction of Clean Fill vd® 1747 |8 519|$  9067.97 ;;%%eme”tlgrad'”g only. RS Means (Site) G1030 210
Subtotal $997,597
Contingency (20%) $199,519 RS Means (Site) 01 21 16 16.50 0020.
Subtotal $1,197,116
General Conditions (10%) $119,712 RS Means (Site), Page vi, General Conditions.
Project Management (5%) $59,856 Recent similar projects.
Mobilization/Demobilization (5%) $59,856 Industry Average
Subtotal $1,436,540
Contractor OH/P (10%) $143,654 RS Means (Site) 01 31 13.80 0150.
Subtotal $1,580,194
Performance Bond (1.2%) $18,962 Industry Average
TOTAL $1,599,156
Design Costs (6%) $95,949
Construction Oversight (6%) $95,949 RS Means (Site) 01 11 31.20 0350.
TOTAL CAPITAL COST $1,791,055 +50% $2,686,582
-30% $1,253,738

References and Source Notes

e Base costs used are 2011 dollars.

e RS Means (Site): RS Means, Site Work and Landscape Cost Data, 30th Annual Edition, 2011.

e RS Means (Con): RS Means, Heavy Construction Cost Data , 24th Edition, 2010.
e Recent similar projects include construction projects in Baltimore, MD; NAB Little Creek in Virginia Beach, VA; and NSN in Norfolk, VA.

o EPA Office of

Solid Waste Faxback 11671, June 11,1992.

Assumptions and Exclusions

1. Assume no temporary support of excavation is needed for the installation of storm drain pipes.

2. Excludes all utility costs except storm sewer. Utility relocation is not included.

3. Excludes new fencing, gates, traffic signs, parking light foundations, and security systems.

4. Mobilization/Demobilization includes survey stakeout and utility clearance.
5. Excludes costs for survey, geotechnical testing, permitting, and access.

6. The enclosed Engineer's Estimate is only an estimate of possible construction costs for budgeting purposes. This estimate is limited to the conditions existing at its issuance and is not a
guarantee of actual price or cost. Uncertain market conditions such as, but not limited to: local labor or contractor availability, wages, other work, material market fluctuations, price escalations,
force majeure events, and developing bidding conditions etc may affect the accuracy of this estimate. CH2M Hill is not responsible for any variance from this estimate or actual prices and
conditions obtained.




Table B-5
Cost Estimate Summary

Cost Range
Alternatives Engineer's Estimate +50% -30%
Alternative #2a $800,653 $1,200,980 | $560,457
Alternative #2b (Stabilize/Non-hazardous disposal) $1,171,983 $1,757,975 | $820,388
Alternative #2b (Hazardous disposal) $1,805,796 $2,708,694 | $1,264,057
Alternative #3 (Stabilize/Non-Hazardous disposal) $1,791,055 $2,686,582 | $1,253,738
Alternative #3 (Hazardous disposal) $3,022,403 $4,533,605 | $2,115,682




