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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 surface soil at AOC D (Water Tower) at Naval Research Laboratory – Chesapeake Bay Detachment
(NRL-CBD) in Chesapeake Beach, Maryland. This EE/CA was prepared by CH2M HILL, Inc., a wholly owned
subsidiary of Jacobs, under Naval Facilities Engineering Systems Command (NAVFAC) Atlantic’s Comprehensive
Long-Term Environmental Action—Navy program, Contract N62470-21-D-0007, Contract Task Order
N4008022F4682, for submittal to NAVFAC Washington. AOC D is in the central-western portion of NRL-CBD. The
area of concern (AOC) consists of a 400,000-gallon capacity water tower that was constructed in 1953 and painted
with lead-based paint. Maintenance and weathering of the lead-based paint has resulted in a release of lead to
the surrounding soil. Since then, the water tower has been sandblasted to remove lead-based paint and repainted
with non-lead-based paint. The AOC is approximately 0.4 acre in size.

This EE/CA identifies the objectives of the NTCRA, identifies removal action alternatives to achieve those
objectives, and evaluates the effectiveness, implementability, and cost of the alternatives. The removal action
objective is to eliminate exposure of human and ecological receptors to concentrations of lead in surface soil that
pose potential unacceptable risk to allow for unlimited use and unrestricted exposure. The EE/CA decisions were
chosen based on data collected during the Installation-wide Site Inspection, Installation-wide Expanded Site
Inspection, and Pre-EE/CA Characterization Technical Memorandum (CH2M 2016, 2020, 2025).

The following two removal action alternatives were identified and evaluated for the NTCRA at AOC D:

1. No Action: No action would be conducted; the site would remain “as is.”

2. Excavation and Offsite Disposal of Lead-Impacted Surface Soil: Excavation would be completed for impacted
surface soil from 0 to 6 inches below ground surface (bgs) and offsite disposal, post-excavation confirmation
sampling, and backfilling the excavation area with clean fill material. Vacuum excavation may be necessary to
avoid utility lines if excavation extends beyond 6 inches bgs. Assumes that the soil will be disposed of as lead-
containing hazardous waste. The excavation area would be restored to pre-existing conditions.

Alternative 1 does not meet the objective of the NTCRA to eliminate the potential for exposure to lead in surface
soil that may pose potential unacceptable risk to human and ecological receptors. However, this alternative is
provided as a basis for comparison.

Alternative 2 requires removal and offsite disposal of lead-impacted surface soil from the site. Implementation of
this alternative requires common construction equipment operation but is moderately difficult because of
potential utility lines and the water tower structure, which impedes access for heavy equipment around the
higher lead concentration areas to be removed. Implementation of Alternative 2 achieves the stated NTCRA
objective. Therefore, Alternative 2 is the recommended alternative. A no further action Decision Document for
surface soil is anticipated following the removal action and site restoration.

In accordance with the National Oil and Hazardous Substance Pollution Contingency Plan, this EE/CA will be
placed in the Administrative Record and the local NRL-CBD Administrative Record document repository, and an
announcement of the public review and comment period is required in at least one local newspaper (in The
Calvert Recorder). The EE/CA subsequently will be available for review during a minimum 30-day public comment
period. A public information session may be held during or immediately following the public comment period, if
appropriate. Following the public comment period, if comments are received, a Responsiveness Summary will be
prepared to document responses to substantive comments and included in an Action Memorandum, which also
will be placed in the Administrative Record.
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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 lead-impacted surface soil at AOC D (Water Tower), Naval Research Laboratory – Chesapeake Bay
Detachment (NRL-CBD) in Chesapeake Beach, Maryland. This EE/CA was prepared by CH2M HILL, Inc., a wholly
owned subsidiary of Jacobs, under Naval Facilities Engineering Systems Command (NAVFAC) Atlantic’s
Comprehensive Long-Term Environmental Action—Navy program, Contract N62470-21-D-0007, Contract Task
Order N4008522F4682, for submittal to the Partnering Team, consisting of NAVFAC Washington and the Maryland
Department of the Environment (MDE). The recommended action is intended to serve as the final removal action
for the site. Upon completion of the NTCRA, potentially unacceptable risk to human health and ecological
receptors in surface soil at the site will have been eliminated, and no additional investigation or removal action
will be required.

The following information is presented within this EE/CA for AOC D:

 Site characterization
 Identification of the removal action objective (RAO)
 Description of removal action alternatives
 Identification of the removal action alternatives and technologies
 Recommended removal action
 Schedule for the selected removal action

1.1 Regulatory Background
This document is issued by the Department of the Navy (Navy), the lead agency, responsible for remediation of
AOC D in partnership with MDE under Section 104 of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and the Superfund Amendments and Reauthorization Act (SARA) of
1986.

Section 104 of CERCLA and SARA allows an authorized agency to provide for removal action 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 Code of Federal Regulations (CFR) Title 40, Part 300, National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) as deemed necessary to protect public health or welfare and the
environment. The NCP provides regulations for implementing CERCLA and SARA and regulations specific to
removal actions. Specifically, the NCP provides the organizational structure and procedures for preparing for and
responding to discharges of oil and releases of hazardous substances, pollutants, and contaminants. The NCP
defines a removal action as:

. . . [the] cleanup or removal of released hazardous substances from 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.

A removal action is being proposed for AOC D, where surface soil has been impacted by lead from historical
activities. In accordance with 40 CFR 300.415(b)(4), this removal action is classified as an 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.”

40 CFR 300.415 requires the lead agency (Navy) to prepare an EE/CA when an NTCRA is planned for a site. There is
a planning period of at least 6 months before work will begin. The general purpose of an EE/CA is to identify the
objectives of the removal action, identify removal action alternatives to achieve those objectives, and evaluate
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the effectiveness, implementability, and cost of those alternatives. An EE/CA documents the removal action
alternatives and selection process. Where the extent of the contamination is well-defined and limited in extent,
an EE/CA also allows for the expedited cleanup of sites in comparison to the remedial action process under
CERCLA.

Community involvement requirements for removal actions include making the EE/CA available for public review in
a comment period of a minimum of 30 days. An announcement of the public review and comment period is
required in at least one local newspaper. Written responses to substantive comments are summarized in a
Responsiveness Summary that is included in an Action Memorandum, which is placed in the Administrative
Record file.

1.2 Purpose and Objectives
This EE/CA has been prepared in accordance with the U.S. Environmental Protection Agency (EPA)’s Superfund,
Guidance on Conducting Non-Time-Critical Removal Actions under CERCLA (1993).

The purpose of this EE/CA is to perform the following tasks:

 Satisfy environmental review and public information requirements for removal actions
 Satisfy Administrative Record requirements for documenting the removal action selection
 Provide a framework for evaluating and selecting removal alternatives

This EE/CA compares one removal alternative to the No Action Alternative based on technical feasibility, ability to
protect human health and the environment, ability to prevent the potential continued or future release of
hazardous constituents, and cost.

This NTCRA aims to eliminate exposure of human and ecological receptors to concentrations of lead in surface soil
that pose potential unacceptable risk to allow for unlimited use and unrestricted exposure (UU/UE). This EE/CA
will provide or reference key site background information that led to the decisions to perform a NTCRA. The
specific alternatives evaluated to meet these removal objectives are as follows:

 Alternative 1: No Action
 Alternative 2: Excavation and Offsite Disposal of Lead-Impacted Surface Soil
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SECTION 2

Site Characterization
This section provides background information on AOC D. It also discusses previous environmental investigations
and actions that have taken place at AOC D.

2.1 Site Background
2.1.1 Naval Research Laboratory – Chesapeake Bay Detachment
NRL-CBD is in Calvert County, Maryland, south of the town of Chesapeake Beach, Maryland. NRL-CBD is
approximately 40 miles southeast of Washington, D.C. and occupies approximately 160 acres along the western
shoreline of the Chesapeake Bay (Figure 2-1). The facility is bounded by the Chesapeake Bay to the east and
residential housing areas to the north, south, and west. The facility is separated by Bayside Road into an eastern
and western portion. The original acquisition of land for NRL-CBD was made in 1941, and construction progressed
rapidly during World War II. Major expansion occurred in 1953 and 1954 with the construction of a large
laboratory building, shop facilities, and complete utility systems (NEESA 1984). The mission of NRL-CBD is to
provide and maintain facilities for use by the research divisions of the Naval Research Laboratory–Washington,
D.C., for the testing, development, and evaluation of radar, radio, optical, and fire control equipment, along with
other research projects requiring a maritime environment or open skies but with land-based support facilities
(NEESA 1984).

2.1.2 Area of Concern D – Water Tower
AOC D is on the central-western portion of NRL-CBD (Figure 2-1). The area of concern (AOC) consists of a reported
400,000-gallon capacity water tower that was constructed in 1953 and painted with lead-based paint (Figure 2-2).
Maintenance and weathering of the water tower lead-based paint surface has resulted in a release of lead to the
surrounding soil. Documentation obtained from NRL-CBD shows that lead was detected at 148 milligrams per
kilogram (mg/kg) in paint chips obtained from the water tower in 2012 (Mumford-Bjorkman Associates, Inc.
2012). Mumford-Bjorkman Associates, Inc. (2012) stated that the water tower was painted in 1994, suggesting
that the lead-based paint had been encapsulated by the more recent paint because lead-based paint use was
banned in housing and other building settings in 1978. Within the last 10 years, the water tower has also been
sandblasted and repainted with paint that was not lead-based. As a result, there is no continuing source of lead-
based paint to surrounding soils based on these past mitigation measures.

2.1.3 Geology and Hydrogeology
NRL-CBD lies within the Atlantic Coastal Plain Physiographic Province. The sediments of the Coastal Plain are a
thick sequence of unconsolidated sands, clays, and gravels and, at times, indurated lime or iron-cemented sands
(NEESA, 1984). At NRL-CBD, deposits of the Miocene series of the Chesapeake group are evident at the surface
and include the Choptank Formation, which ranges from 75 to 100 feet thick, and the underlying Calvert
Formation, which is approximately 150 feet thick; both formations slope to the southeast (NEESA, 1984). The
Choptank Formation is characterized by interbedded brown to yellow, very fine-grained to fine-grained sand, and
gray to dark bluish-green argillaceous silt, calcareous sandstone, and prominent shell beds (Maryland Geological
Survey, 1968). The Calvert Formation is separated into two members: the upper Plum Point Marls Member and
the Fairhaven Member. Plum Point Marls Member consists of interbedded dark green to dark bluish-gray,
fine-grained argillaceous sand and sandy clay with prominent shell beds, and locally silica-cemented sandstones.
The Fairhaven Member consists of greenish-blue diatomaceous clay that weathers to pale gray, pale brown to
white fine-grained argillaceous sand, and greenish-blue sandy clay (Maryland Geological Survey, 1968).

Shallow groundwater across the facility has been encountered from depths ranging from 10 to 27 feet bgs.
Groundwater flow on the western portion of the facility is influenced by topography that causes the groundwater
flow to radiate predominately to the east with localized influence to the northeast and southeast along Navy
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Court Road (Figure 2-3). This shallow water table is underlain by a thick clay layer (Calvert confining unit) that is
believed to be laterally continuous and fully confining to the deeper Piney Point aquifer. The groundwater flow
direction for shallow groundwater at AOC D is generally toward the south. Shallow groundwater at AOC D is
estimated to be approximately 15 to 20 feet bgs. A perennial stream is approximately 400 feet south of the site
and receives shallow groundwater discharge. The stream flows to the southeast.

The site is primarily mowed mix-grass habitat bordered by wooded habitats around the west, south, and east
(Figure 2-2). North of the site is a maintained grass field. The site is generally flat, and it is assumed that most
surface water percolates into the soil, while run-off into the ravines to the south occur during heavy rains.

2.1.4 Ecological Setting
The AOC D area that was evaluated during this investigation is composed of primarily mowed mixed-grass habitat
bordered by wooded habitat to the west, south, and east. North of the site is a maintained grassy field. The
mowed mixed-grass habitat is expected to support lower-trophic-level terrestrial invertebrates; however, the
habitat within the direct investigation area of AOC D supports a more limited range of mostly urban-adapted
wildlife species (upper-trophic-level receptors) that typically use mowed lawn habitats, such as eastern gray
squirrel and American robin.

2.2 Summary of Previous Investigations
The following subsections summarize each of the key investigations and assessments related to AOC D.

2.2.1 Installation-Wide Site Inspection (CH2M 2016)
An Installation-wide Site Inspection (SI) was conducted in 2012 to determine whether site-related release(s) from
historical activities had occurred. Field activities conducted during the SI at AOC D consisted of a collection of four
direct-push technology surface soil samples for site characterization of lead. Lead concentrations ranged from
1,200 mg/kg to 3,000 mg/kg. The background threshold value (BTV) for Soil Grouping 3 (95.8 mg/kg), EPA
Residential Soil Regional Screening Level (RSL) current at the time of the investigation (400 mg/kg), and ecological
screening level (120 mg/kg) for lead were exceeded in the four surface soil samples. Lead was identified as a
constituent of potential concern for surface soil in the human health risk screening and ecological risk screening
conducted for the SI (CH2M 2016). Based on the findings of the SI Report, AOC D was recommended for further
evaluation.

2.2.2 Installation-Wide Expanded Site Inspection (CH2M 2020)
An Installation-wide Expanded SI (ESI) conducted in 2018 included collection of additional surface (0 to 0.5 foot
bgs) and shallow subsurface soil (1.5 to 2 feet bgs) samples at AOC D to further evaluate the potentially
unacceptable human health and ecological risks from exposure to lead in surface soil (CH2M 2020). A 100-foot by
100-foot sampling grid consisting of twenty-five 20-foot by 20-foot grids were established to encompass AOC D
and the surrounding area (Figure 2-4). Five-point composite surface (0 to 0.5 foot bgs) and shallow subsurface
(1.5 to 2 feet bgs) soil samples were collected in each grid. The samples collected from each grid were analyzed
using x-ray fluorescence (XRF), and the samples collected from 10 of the grids were also analyzed by a fixed
analytical laboratory. A statistical analysis of the XRF and laboratory results was conducted to correlate the XRF
results with the analytical laboratory results for the remaining 15 surface and shallow subsurface samples that
were not sent to the laboratory. Based on the statistical analysis, a concentration of 120 mg/kg in XRF samples
correlates to approximately 200 mg/kg (the lowest of the risk-based screening levels between the human health
and ecological geometric mean for future investigations) in samples analyzed by the laboratory. Based on the
laboratory analytical results and approximate correlated XRF results, lead is present in the surface soil (0 to 0.5
foot bgs) at concentrations that pose potentially unacceptable human health or ecological risks in all grids except
Grids 9, 14, 25, 28, and 29. The analytical laboratory and uncorrelated XRF results for surface soil are shown on
Figure 2-4. The ESI Report recommended further evaluation of the surface soil because the lateral extent of lead
at concentrations potentially posing unacceptable risk in surface soil has not been delineated (CH2M 2020). Lead
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was detected in XRF samples in two grids that correlated to an exceedance of 200 mg/kg and the highest
laboratory sample result was 160 mg/kg. Lead was not detected in shallow subsurface (1.5 to 2 feet bgs) soil
samples collected during the ESI at concentrations that pose potentially unacceptable human health or ecological
risks, but there was concern that lead could be leaching into the subsurface based on the elevated surface soil
concentrations, and additional characterization of lead in subsurface soil was needed. In addition, because only
one sample from the southernmost row of grids (Grids 25 through 29) was analyzed by the analytical laboratory,
additional laboratory data from that row were needed to refine the extent of contamination in that area.

2.2.3 Pre-Engineering Evaluation/Cost Analysis Characterization (CH2M 2025)
A Pre-EE/CA Characterization sampling event was conducted in June 2024 to evaluate perimeter concentrations of
lead in surface (0 to 0.5 foot bgs) and subsurface (0.5 to 2 feet bgs) soil and further evaluate the potentially
unacceptable human health and ecological risks at AOC D. The 100-foot by 100-foot grid from the ESI was
expanded to 120-foot by 140-foot by adding grids along the perimeter to the west, north, and east of the previous
sample area (Figure 2-4). Five-point composite surface and shallow subsurface soil samples were collected in 22
grids (25 through 46). All samples were sent to the laboratory for analysis. The surface soil XRF data from the ESI
was correlated to laboratory data for the grids in the center (Table 2-1), indicated by the asterisk on Figure 2-5.

The data were screened against the lead Maryland residential soil screening concentration (200 mg/kg), which is
also the EPA residential soil RSL, because it was more conservative than the ecological screening value (451
mg/kg). The surface (0 to 0.5 foot bgs) soil samples exceeded the residential soil RSL of 200 mg/kg in 5 of 22
samples (Grids 26, 31, 38, 39, and 40). One sample grid exceeded screening criteria along the southern boundary
of the sample area (Grid 26), one sample grid exceeded criteria along the eastern boundary (Grid 31), and three
adjacent grids along the northern boundary exceeded the screening criteria (Grids 38 through 40). There were no
subsurface (0.5 to 2 feet bgs) soil samples that exceeded the MDE residential soil screening concentration or EPA
residential soil RSL value of 200 mg/kg. The highest lead concentrations in subsurface soil were detected at Grids
26 and 43 with a concentration of 178 J mg/kg. Based on the ESI results and the Pre-EE/CA characterization
results, the lateral extent of lead in surface soil is defined. The Pre-EE/CA Characterization Technical
Memorandum (CH2M, 2025) concluded that the interior sample grid set represented by the 20 ESI sampling grids
(Grids 5 through 24) defined the treatment area. As expected, the highest lead concentrations were identified in
the interior grids of AOC D, and lead concentrations decreased as samples were collected further from the center
of AOC D.

2.3 Nature and Extent of Contamination
Potentially unacceptable risks from exposure to lead in surface soil (0 to 0.5 foot bgs) were identified in the
human health and ecological risk screenings in the SI and ESI (CH2M 2016, 2020). There were no potentially
unacceptable risks from exposure to lead in subsurface soil (1.5 to 2 feet bgs) within grids 5 through 29 for human
or ecological receptors. After the ESI risk screenings, subsurface soil (0.5 to 2 feet bgs) samples from grids 25
through 45 were collected during the Pre-EE/CA characterization sampling and no samples exceeded the 200
mg/kg MDE residential soil screening concentration. Subsurface soil samples have not been collected between 0.5
and 1.5 feet bgs within grids 5 through 24.

Lead was identified in surface soil (0 to 0.5 foot bgs) across the site at concentrations greater than the Maryland
residential soil screening concentration and EPA residential soil RSL (both 200 mg/kg) (Figure 2-5). The boundaries
of the highest elevated lead concentrations were directly underneath the water tower where paint flaking was
most likely to occur; grids that were extended outward generally decreased in lead concentrations. There were
five grids (7, 12, 13, 18, and 23) that contained lead concentrations greater than 1,000 mg/kg (between 1,220 and
2,800 mg/kg). Twenty-three of the 46 sampled grids contained surface soil lead concentrations greater than 200
mg/kg. The shallow subsurface soil samples extending to 2 feet bgs did not pose potentially unacceptable risk, and
all concentrations were less than the residential soil RSL (Figure 2-5).
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2.4 Risk Summary
A human health risk screening (HHRS) and an ecological risk evaluation were completed during the ESI (CH2M
2020). The sample results were screened against the BTV for Soil Grouping 3 (Tetra Tech 2015). The background
soil report established five different soil groupings based upon soil characteristics (hydric rating, taxonomy,
classification, surface texture, and organic matter) with similar physical and chemical characteristics. AOC D was
identified in Soil Group 3 which is from the Marr-Dodon complex with 0 to 5 percent slopes and are made of up
silty sands or sand-silt mixtures from 0 to 25 inches bgs (Tetra Tech 2015).

2.4.1 Human Health Risk Summary
An HHRS was conducted as part of the ESI (CH2M 2020) to evaluate exposure to lead in surface (0 to 0.5 foot bgs)
and subsurface (1.5 to 2 feet bgs) soil for human receptors in grids 5 through 29. Human health risk-based levels
were based on future child residential exposure to soil. Concentrations of lead in the subsurface soil samples did
not exceed the MDE residential soil screening concentration and the current EPA residential soil RSL for lead (both
200 mg/kg), however, concentrations in surface soil exceeded the screening level. Exposure to lead in surface soil
by a potential future child resident was evaluated using the Integrated Exposure Uptake Biokinetic (IEUBK) model.
The IEUBK model was run using the average lead surface soil concentration (1,306 mg/kg). The predicted
geometric mean blood lead level for a young child exposed to AOC D surface soil is 11.7 micrograms per deciliter
(g/dL) with 63 percent of the population potentially experiencing concentrations exceeding 10 g/dL (the
current target levels when the ESI was conducted). This value is greater than the  blood lead goal as described in
the 1994 Office of Solid Waste and Emergency Response (OSWER) directive (EPA 1994) current at the time the ESI
was prepared of no more than 5 percent of children exceeding 10 µg/dL blood lead (note, the current blood lead
goal is lower, no more than 5 percent of children exceeding 5 µg/dL) (EPA 2025). This value is also greater than
the blood lead goal used by MDE to set the residential soil screening concentration (MDE, 2020). Because the
IEUBK model determined that exposure to lead in surface soil by a child resident would result in a blood lead level
greater than the blood lead goal current at the time the ESI was prepared, exposure to lead in surface soil by
future industrial workers was evaluated using the adult lead methodology (ALM).

The ALM was run using the average lead surface soil concentration (1,306 mg/kg). The probabilities that the fetal
blood lead levels exceed 10 µg/dL range from 0.3 to 5.4 percent. The upper end of this range of values slightly
exceeds the blood lead goal current at the time the ESI was prepared as described in the 1994 OSWER directive
(EPA 1994) of no more than 5 percent of children (fetuses of exposed women) exceeding 10 µg/dL blood lead.

The HHRS concluded the following:

 Exposure to surface soil (0-0.5 ft) at AOC D may result in unacceptable human health risks for future residents
and site workers associated with lead.

 Exposure to subsurface soil (0.5-2.0 ft) at AOC D would not be expected to result in unacceptable human
health risks associated with lead, based on potential human exposure and risk.

Although exposure to lead in subsurface soil at AOC D would not be expected to result in unacceptable human
health risks, additional subsurface soil (0.5 to 2 feet bgs) samples were recommended for the perimeter Pre-
EE/CA characterization samples as a conservative measure. The concentration of lead in all of these samples were
below the MDE residential soil screening concentration and the current EPA residential soil RSL for lead (both 200
mg/kg).

2.4.2 Ecological Risk Summary
An ecological risk assessment (ERA) was conducted as part of the ESI (CH2M 2020) to evaluate exposure to lead in
surface and subsurface soil for ecological receptors. The ERA approach evaluated complete exposure pathways for
lower trophic-level terrestrial receptors (primarily terrestrial plants and soil invertebrate communities) and upper-
trophic-level birds and mammals typical of eastern deciduous woodland and mowed lawn habitats. Potential
exposure pathways for lower-trophic-level receptors primarily consist of direct exposure to chemicals in surface
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soil. Terrestrial plants also could be exposed to chemicals through roots during water and nutrient uptake. Upper-
trophic-level receptors (birds and mammals) could be exposed to chemicals via the following potential exposure
pathways:

 Incidental ingestion of lead from surface soil while foraging or grooming
 Ingestion of lead that have accumulated in prey
 Direct (dermal) contact with lead in surface soils
 Inhalation of lead adhered to suspended particulate matter

Lead was the only analyte evaluated at AOC D. Lead was retained as a constituent of potential concern based on a
maximum-based hazard quotient (HQ) of 25 and an exposure point concentration-based HQ of 15. In addition, all
detected concentrations exceeded the 95 percent upper confidence limit (95% UCL) for Soil Grouping 3 (Tetra
Tech 2015). Consequently, exposure to surface soil at AOC D may result in unacceptable ecological risk associated
with lead, and further evaluation of risk or consideration of remediation is recommended.

2.5 Development of Cleanup Goals
To meet the RAOs, human health-based and ecological RGs were established for lead in surface soil. The human
health remediation goal (RG) was determined from the EPA residential soil RSL for lead, EPA Residential Soil
screening levels, MDE residential soil screening concentration (all 200 mg/kg), and the EPA Regional Removal
Management Levels (RMLs) (Table 2-2). The ecological RG was calculated as the geometric mean between plant
and ecological invertebrate soil screening levels (Table 2-3). To achieve required cleanup as established by EPA’s
RMLs, a concentration over 600 mg/kg requires cleanup. With this under consideration, the threshold maximum
value RG is 600 mg/kg. Additionally, a sitewide average of combined soil with a concentration of less than 200
mg/kg will reduce the predicted geometric mean blood lead level for a young child exposed to AOC D surface soil
to less than the current target blood lead level of 5 g/dL. The value of 5 g/dL is the current blood lead goal as
described in EPA’s October 2025 Residential Lead Directive for CERCLA Sites and RCRA Hazardous Waste Cleanup
Program Facilities (EPA 2025) where no more than 5 percent of children can exceed 5 µg/dL blood lead levels.
Removal and backfill of soil with BTV concentrations of lead or less to 0.5 foot bgs would reduce the average
sitewide lead combined soil lead concentrations to an acceptable level (less than 200 mg/kg).

2.6 Determination of Removal Action Area
This EE/CA addresses surface soil at AOC D. The removal areas identified are for cost-estimating purposes; actual
removal areas and volumes will be determined based on field findings and post-NTCRA confirmation sampling.

The overall estimated footprint of the removal action area or target treatment zone is approximately 2,800 square
feet (Figure 2-6). The extent of lead in surface soil that must be removed to achieve the threshold RG is generally
confined directly underneath the water tower (grids 7, 12, 13, 17, 18, 22, and 23), which contained the highest
concentrations of lead. A table was created to estimate the sitewide average lead concentration by removing the
highest concentration grids (i.e., all soils in grids with concentrations above 600 mg/kg) and backfilling with soil
that represents the lead background value (95.8 mg/kg1) for Soil Grouping 3 (Table 2-1).

1  Background value based on 95% UTL for lead in surface soil for soil group 3 (Tetra Tech, 2015).



Table 2-1. Evaluation of Grid Concentrations for Removal
Engineering Evaluation and Cost Analysis for Lead in Surface Soil, Area of Concern D

Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake Beach, Maryland

Grid Laboratory or XRF
Concentration

(mg/kg)

XRF to Lab
Correlation

(mg/kg)

Calculated
Concentrations Prior to
Remediation (mg/kg)[a]

Replacing Top
Concentrations with
BTV (95.8) (mg/kg)

5 Laboratory 300 - 300 300
6 XRF 396.7 521.5 521.5 521.5
7 Laboratory 1300 - 1300 95.8
8 XRF 199.3 261.8 261.8 261.8
9 XRF 30.6 39.82 39.82 39.82

10 Laboratory 250 - 250 250
11 Laboratory 220 - 220 220
12 Laboratory 1300 - 1300 95.8
13 Laboratory 2800 - 2800 95.8
14 XRF 114.4 150.1 150.1 150.1
15 XRF 270.2 355.1 355.1 355.1
16 XRF 265.3 348.6 348.6 348.6
17 XRF 527.7 693.9 693.9 95.8
18 Laboratory 2000 - 2000 95.8
19 Laboratory 370 - 370 370
20 XRF 209.1 274.7 274.7 274.7
21 Laboratory 440 - 440 440
22 XRF 674.3 886.8 886.8 95.8
23 XRF 927.7 1220.2 1220.2 95.8
24 XRF 449.7 591.3 591.3 591.3
25 Laboratory 73.2 - 73.2 73.2
26 Laboratory 278 - 278 278
27 Laboratory 113 - 113 113
28 Laboratory 145 - 145 145
29 Laboratory 88 - 88 88
30 Laboratory 140 - 140 140
31 Laboratory 511 - 511 511
32 Laboratory 23.2 - 23.2 23.2
33 Laboratory 15.5 - 15.5 15.5
34 Laboratory 58.2 - 58.2 58.2
35 Laboratory 35.5 - 35.5 35.5
36 Laboratory 55 - 55 55
37 Laboratory 59.4 - 59.4 59.4
38 Laboratory 239 - 239 239
39 Laboratory 228 - 228 228
40 Laboratory 333 - 333 333

Page 1 of 2



Table 2-1. Evaluation of Grid Concentrations for Removal
Engineering Evaluation and Cost Analysis for Lead in Surface Soil, Area of Concern D

Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake Beach, Maryland

Grid Laboratory or XRF
Concentration

(mg/kg)

XRF to Lab
Correlation

(mg/kg)

Calculated
Concentrations Prior to
Remediation (mg/kg)[a]

Replacing Top
Concentrations with
BTV (95.8) (mg/kg)

41 Laboratory 86.2 - 86.2 86.2
42 Laboratory 70.5 - 70.5 70.5
43 Laboratory 140 - 140 140
44 Laboratory 157 - 157 157
45 Laboratory 16.5 - 16.5 16.5
46 Laboratory 12.2 - 12.2 12.2

Sitewide Average of Concentrations: 409.55 182.64

Notes:

- = not applicable because laboratory samples were collected

[a] The calculated concentration is the XRF to Laboratory concentration value if the initial result was collected and
analyzed in the laboratory. For example, the Grid 7 sample was analyzed in a laboratory, so there is no XRF to
Laboratory correlation value.

Green shading indicates average value less than 200 mg/kg.
Red shading indicates average value greater than 200 mg/kg.

Gray shading indicates high concentration value was removed and replaced with the BTV (95.8 mg/kg).
Only XRF data are calculated to statistically confident laboratory values. Values were calculated with the log-
transformed data from the Expanded Site Inspection using the equation: y = 0.76x + 0.34, where y is the XRF
concentration, and x is the correlated laboratory result (CH2M 2020).
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Table 2-2. Human Health-Based Removal Goal for Surface Soil
Engineering Evaluation and Cost Analysis for Lead in Surface Soil, Area of Concern D
Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake Beach, Maryland

Residential-Based Soil RG

Chemical
EPA Residential

Soil Regional
Screening Level[a, b]

MDE Residential Soil
Screening Concentration[c]

EPA Lead Regional Removal
Management Level [b,d]

Recommended
Individual Grid
Removal Goal

Recommended
Sitewide Average

Remediation
Goal

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Lead 2.0E+02 2.0E+02 6.0E+02 6.0E+02 2.0E+02

Note:

[a] EPA 2024a.
[b] EPA 2025.
[c] MDE 2020.
[d] EPA 2024b.

In order to meet the overall remediation goals, individual grid confirmation samples must meet the recommended confirmation sample
remediation goal while maintaining the average lead concentration across all grids below the recommended sitewide average remediation

Page 1 of 1



Table 2-3. Ecological Removal Goal for Surface Soil
Engineering Evaluation and Cost Analysis for Lead in Surface Soil, Area of Concern D 
Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake Beach, Maryland

Media

Surface Soil Plant Invertebrate

Lead Direct Exposure X 120 1700 96.0 451.0 8 / 42

[a] The RG is based on the geometric mean of the plant and invertebrate ecological soil screening levels (EPA 2005).
COPC = constituent of potential concern
RG = removal goal

Inorganics (mg/kg)

COPC Pathway
Ecological

RG[a]

Ecological Soil
 Screening Level Background

Frequency of RG
Exceedance

Grids

Page 1 of 1
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Figure 2-2
Site Layout

AOC D Engineering Evaluation/Cost Analysis
NRL Chesapeake Bay Detachment

Chesapeake Beach, Maryland

Imagery: ESRI, Maxar - 2022
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Notes:
88.31 – Groundwater elevation above mean sea level
Water levels were measured on October 27, 2020 Imagery: ESRI, Maxar - 2023
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Notes:
Each grid measures 20 feet by 20 feet.
Grids 25 through 29 were initially sampled during the ESI and then
resampled as part of the Pre-EE/CA Characterization sampling.
Only laboratory data is presented for Grids 25 through 29.

Figure 2-4
Laboratory and X-Ray Fluorescence Results from

Expanded Site Inspection and Pre-Engineering
Evaluation/Cost Analysis Characterization

AOC D Engineering Evaluation/Alternatives Analysis
NRL Chesapeake Bay Detachment

Chesapeake Beach, Maryland

Imagery: ESRI, Maxar - 20221 inch equals 30 feet
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Figure 2-5
Preliminary Remediation Goal Exceedances

AOC D Engineering Evaluation/Alternatives Analysis
NRL Chesapeake Bay Detachment

Chesapeake Beach, Maryland

Imagery: ESRI, Maxar - 20221 inch equals 30 feet
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Residential

Soil
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Metals (mg/kg)
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Residential Soil
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ScreeningNotes:
Levels* - XRF data was correlated to laboratory data using the the statistical correlation from the ESI

J - Analyte present.  Value may or may not be accurate or precise
J- - Analyte present.  Value may be biased low. Actual value is expected to be higher.
mg/kg - milligram(s) per kilogram.
The Maryland RSL and EPA RSL for lead in residential soil is 200 mg/kg.
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Figure 2-6
Target Treatment Zone

AOC D Engineering Evaluation/Alternatives Analysis
NRL Chesapeake Bay Detachment

Chesapeake Beach, Maryland

Imagery: ESRI, Maxar - 20221 inch equals 30 feet
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SECTION 3

Identification of Removal Action Objective
3.1 Statutory Limits on Removal Actions
The NCP (40 CFR 300.415) dictates statutory limits of $2 million and 12 months of EPA 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 EPA fund-financed. The Navy Environmental Restoration Manual 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 (Navy 2018).

3.2 Removal Action Objective and Scope
3.2.1 Removal Action Objective
Previous investigations have identified lead contamination in surface soil at AOC D posing potentially
unacceptable risk to human and ecological receptors. The RAO for this NTCRA is to eliminate exposure of human
and ecological receptors to concentrations of lead in surface soil that pose potential unacceptable risk to allow for
UU/UE.

3.2.2 Removal Action Scope
Two removal action alternatives were scoped and developed to meet the RAO. The scope of the engineering
measures for each removal alternative consists of the following:

 Alternative 1: No Action: The No Action Alternative implies that no removal work will be done at this site.

 Alternative 2: Excavation and Offsite Disposal of Lead-Impacted Surface Soil: Surface soil would be removed
to 0.5 foot bgs, stored, and transported in roll-offs. The excavation would be backfilled with topsoil. Imported
topsoil would be sampled to ensure no additional contaminants are introduced to the site. Excavated soil
would be sampled to characterize as hazardous or non-hazardous. Excavated soil would be disposed of at a
state-permitted disposal facility approved by the Navy and permitted to accept CERCLA hazardous waste.
Prior to backfilling, confirmation samples would be collected in the floor of each grid to confirm acceptable
lead concentrations are at the bottom of each excavation grid.

3.3 Determination of Removal Action Schedule
This EE/CA will be made available for a public comment period of at least 30 days. Notice of its availability for
public review, along with a summary of the EE/CA, will be published in the local newspaper: The Calvert Recorder.
A public information session may be held during or immediately following the public comment period, if
appropriate. If public comments are received during the public comment period, a Responsiveness Summary
documenting responses to substantive comments will be prepared and included in the Action Memorandum,
which will be placed in the Administrative Record for NRL-CBD. The Administrative Record file can be found on the
NRL-CBD Public Environmental Restoration Program website at https://administrative-
records.navfac.navy.mil/?TKN6W7T67R6GL67KNG43QS.

Because this removal action has been designated as an NTCRA, the start date of the removal action will be
determined by factors other than the urgency of the threat. Possible factors include weather, the availability of
resources, and site constraints. The total project period is anticipated to last approximately 7 months from the
approval of the Action Memorandum to completion of the associated construction completion documentation.
Critical milestone periods for the removal action are as follows:
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 Action Memorandum signature/approval 45 days
 Subcontracting, work plan, and mobilization 2 months
 Removal action 1 month
 CERCLA documentation 4 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. 40 CFR
300.400(g)(5) states, “The lead agency and support agency shall identify their specific requirements that are
applicable or relevant and appropriate for a particular site.” In this case, the Navy is the lead agency, and MDE is
the support agency. Appendix A includes the ARAR tables and a summary of each related citation. ARAR
discussions also describe other available information that does not constitute an ARAR (such as advisories,
criteria, and guidance) that should be considered in the analysis if it helps to ensure protectiveness or is otherwise
appropriate for use in a specific alternative. Such information is commonly referred to as “To Be Considered.” As
outlined by 40 CFR 300.415(j), the lead agency may consider the urgency of the situation and the scope of the
removal action to be conducted in determining whether compliance with ARARs is practicable. 40 CFR
300.400(g)(2) specifies factors to consider, such as the following, in determining what requirements of other
environmental laws are relevant and appropriate:

 Purpose of the requirement in relation to the purpose of CERCLA
 Media regulated by the requirement
 Substance(s) regulated by the requirement
 Actions or activities regulated by the requirement
 Variations, waivers, or exemptions of the requirement
 Type of place regulated and the type of place affected by the release or CERCLA action
 Type and size of the facility or structure regulated by the requirement or affected by the release
 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 EPA in the ARAR determination process: chemical-specific,
location-specific, and action-specific. Described further as follows:

 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 removal activity. Federal and Maryland chemical-specific regulations have been reviewed and none apply
to this EE/CA. Appendix A presents a placeholder.

 Location-specific ARARs restrict removal activities (that is, removal action at AOC D) and media
concentrations based on the characteristics of the surrounding environments. Location-specific ARARs may
include restrictions on removal actions within wetlands or on protected waterways. Federal and Maryland
location-specific regulations have been reviewed and are included in Appendix A.
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 Action-specific ARARs include requirements that define acceptable treatment and disposal procedures for
hazardous substances. Federal and Maryland action-specific ARARs that affect the development and
conceptual arrangement of removal alternatives (that is, removal action at AOC D) are summarized in
Appendix A.

3.5 General Disposal Requirements
Soil/Waste disposal procedures implemented for the removal action will be in accordance with the state and
federal laws and regulations that govern offsite disposal. For the purposes of this EE/CA, cost estimates assume
that excavated soil will be characterized as hazardous. Alternatively, the removed soil could be stabilized (i.e.,
lime addition) to reduce its leaching potential and result in non-hazardous waste. However, there is potential that
the waste could characterized as non-hazardous prior to any stabilization. Waste characterization testing will be
conducted in accordance with the requirements of state and federal regulations. All materials will be recycled or
disposed of in a state-permitted hazardous waste disposal facility approved by the Navy and permitted to accept
CERCLA waste.
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SECTION 4

Description and Analysis of Removal Action
Alternatives
This section presents a discussion of the removal action alternatives evaluated for AOC D. Alternatives were
evaluated based on effectiveness, implementability, and cost. The No Action Alternative was evaluated for
comparative purposes.

4.1 Description of Removal Action Alternatives
4.1.1 Alternative 1 – No Action
With this alternative, no action would be conducted, and no administrative controls would be implemented. The
area would be left as it currently exists, leaving the impacted surface soil posing potentially unacceptable human
health and ecological risks in place.

4.1.2 Alternative 2 – Excavation and Offsite Disposal of Lead-Impacted Surface Soil
This alternative consists of excavation and offsite disposal of lead-impacted surface soil at AOC D within elevated
concentration areas (those areas above the EPA removal management levels of 600 mg/kg). Removal of these
areas reduces the average sitewide lead concentrations to less than 200 mg/kg (to less than the MDE residential
soil screening concentration) where lead will not be posing potentially unacceptable human and ecological risk to
receptors (Figure 2-6). The excavated area would be backfilled with clean soil. No land use controls (LUCs) or
operation and maintenance activities would be required for soil following implementation of this alternative
because no impacted soils would remain in place. Green and sustainable remediation best management practices
that can be implemented with this alternative include truck and equipment idling control, use of backfill material
sourced nearby to minimize emissions from truck transportation, vegetating the restored excavation area with
grass seed requiring little maintenance, and potentially using a nearby disposal facility to minimize truck emissions
(NAVFAC 2016).

Site Preparation
Site preparation activities would include a pre-excavation topographic survey, setup of a staging area and
facilities, installation of erosion and sediment (E&S) controls, and installation of a construction entrance if the
current gravel access road is not adequate. Before construction begins, typical temporary E&S controls (such as
silt fencing and hay bales) would be installed around areas to be disturbed at topographic lows, around soil roll-
offs areas, and along both sides of the access road. Permanent E&S controls after construction would include
appropriate grading and site vegetation. Specific details would be provided in an E&S control plan, which is
currently being drafted, and will be included with the removal action work plan.

Excavation and Offsite Disposal
For alternative development and cost estimation, it was assumed that lead-impacted surface soil would be
excavated to approximately 6 inches bgs over a limited area of 2,800 square feet where surface soil lead
concentrations are the highest. The excavation will occur in 20-foot by 20-foot grids (7, 12, 13, 17, 18, 22, and 23).
If lead concentrations above 200 mg/kg are present at the bottom of a 6-inch excavation, the Partnering Team will
determine whether additional excavation is necessary.

Dewatering is not anticipated, but minimal dewatering may be necessary if heavy rainfall occurs during the
excavation and would be used for dust mitigation measures. The impacted surface soil, which was assumed to be
hazardous for cost-estimating purposes, would be transported to a state-permitted disposal facility that is
approved by the Navy and permitted to accept CERCLA waste. The soil and excavation, offsite disposal, and
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backfilling would be performed using mechanical earthwork equipment (such as excavators, bulldozers, front-end
loaders, and roll-offs). Exact details would be provided in the removal action work plan.

Post-Excavation Confirmation Sampling
Before backfilling of excavations, post-excavation confirmation floor samples would be collected and the results
used to calculate a sitewide average lead concentration which will be compared against the sitewide average soil
RG to confirm vertical extents of the soil removal area excavation are sufficient to meet the RG. Additionally, the
floor sample results from each grid will be compared to the EPA RML (600 mg/kg) to confirm remaining lead
concentrations are below the threshold RG. Because subsurface soil samples were collected from the proposed
excavated grids from 1.5 to 2 feet bgs, confirmation floor samples would be collected to confirm that
concentrations are acceptable at the bottom of the excavation since the 0.5 to 1.5 feet bgs has not been
previously sampled. Seven confirmation samples would be collected in a 5-point composite sample. The
confirmation samples would be analyzed for lead in excavation bottom soil—0 to 0.5 foot from excavation
bottom. As a conservative measure, it was assumed that one grid will result in elevated concentrations of lead in
the floor sample meaning that an additional 0.5 foot excavation and confirmation floor sample will be needed.
Excavation of additional soil is considered unlikely because lead derived from lead-based paint is generally
immobile and not in deeper soil.

Backfill
Following completion of the excavation of surface soil, a topographic survey of the site will be completed to
capture the spatial coordinates of the lateral and vertical extents of the excavation area.

An estimated total of 52 cubic yards of topsoil would be used to backfill the excavated surface soil. Topsoil would
be compacted approximately 25 percent during initial placement to limit future settling, and the top layer will be
placed on top without compaction. The topsoil would be used to bring the ground surface to final grade, which
will support vegetation growth. If rainwater fills the excavation, the rainwater will be pumped and sprayed across
removal areas or onsite soil to prevent dust particulates.

Topsoil would be delivered to the site from an offsite source. Samples of the topsoil will be collected for
laboratory analysis to determine lead concentrations and ensure no additional contaminants are introduced to
the site. The topsoil will be analyzed for total concentrations of VOCs, SVOCs, PCBs, pesticides, metals, TPH-DRO
and -GRO, and compared against the current EPA Regional Screening Levels for residential soil. The measured
backfill lead soil concentrations would be used to assess the final average sitewide concentration following
remediation and to document site conditions to meet UU/UE. For cost-estimating purposes, it was assumed that
no excavated soil would be reused as topsoil.

Following completion of backfilling activities, another topographic survey of the site would be conducted to
confirm that the post-backfill elevations are consistent with the pre-existing grade.

Site Restoration
Areas disturbed during the removal action would be stabilized by seeding with native species of grasses. Once site
restoration is complete and vegetation has re-established itself, there would be no further changes to or
maintenance of the ground surface under Alternative 2. All equipment, materials, and temporary E&S controls
would be removed from the site. Site restoration details would be provided in the removal action work plan.

4.2 Evaluation of Alternatives
This subsection is an analysis of the removal action alternatives identified in Section 4.1. This analysis provides
information to compare the alternatives, select an appropriate removal action for the site, and demonstrate that
the CERCLA removal selection requirements have been met based on the Guidance on Conducting Non-Time
Critical Removal Actions Under CERCLA, PB93-963402 (EPA 1993). Each alternative was evaluated based on the
following criteria:

 Effectiveness (protectiveness and ability to achieve removal objectives)
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 Implementability (technical feasibility, availability, and administrative feasibility)
 Cost

4.2.1 Effectiveness
The effectiveness criterion addresses the expected results of the removal action alternatives. It includes two
major subcategories: protectiveness and ability to achieve the removal objectives, which consider the following:

 Protectiveness
 Protective of public health and community
 Protective of workers during implementation
 Protective of the environment
 Complies with ARARs
 Ability to achieve removal objectives
 Ability to meet the expected level of treatment or containment
 Has no residual effect concerns
 Maintains long-term control

In addition to the protectiveness and ability to achieve the RAO subcategories, sustainability should be
considered; therefore, a sustainability assessment was conducted using SiteWise Version 3.2, a stand-alone tool
that assesses the environmental footprint of a removal alternative to compare the overall life cycle environmental
impacts of each remedy (NAVFAC 2016). The sustainability assessment provides additional considerations to more
fully evaluate the effectiveness criterion. Appendix B provides the sustainability assessment. In addition, the
environmental footprint of the selected alternative may be further evaluated in the design phase of the project to
explore opportunities to optimize the environmental footprint of the project and integrate sustainable
remediation best practices in the design, construction, and operation of the removal action.

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, further
described as follows:

 Technical feasibility

– Construction and operational consideration
– Demonstrated performance and useful life
– Adaptability to environmental conditions
– Contribution to removal performance
– Implementation within the allotted time

 Availability

– Availability of equipment
– Availability of personnel and services
– Laboratory testing capacity
– Offsite treatment and disposal capacity
– Post-removal action site control

 Administrative feasibility

– Required permits, easements, or rights-of-way
– Impacts on adjoining property
– Ability to impose institutional controls
– Likelihood of obtaining exemptions from statutory limits (if needed)
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4.2.3 Cost
The cost criterion encompasses the life cycle costs of a project, including the projected implementation costs and
the long-term operations and maintenance costs of an 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 construction, equipment, land and site
development, treatment, transportation, and disposal. Indirect costs include engineering expenses and
contingency allowances. The cost estimate only contains capital costs because there will not be any post response
site control costs, and the cost is shown as a present worth cost because work is not extended over multiple years
(as would be the case if LUCs were implemented).

The estimated costs are provided to an expected accuracy of +50 percent and -30 percent. The cost estimates are
in 2025 dollars, and the unit pricing is based on costs from similar projects, vendor quotes, or engineering
estimates. The Engineer's Estimate (Appendix C) is only an estimate of possible construction costs for evaluation
of alternatives.

4.2.4 Evaluation of Alternatives
Table 4-1 summarizes the results of the alternative evaluation with respect to effectiveness, ease of
implementation, and cost.



Table 4-1. Evaluation of Removal Alternatives
Engineering Evaluation and Cost Analysis for Lead in Surface Soil, Area of Concern D 
Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake Beach, Maryland

Alternative Description Effectiveness Ease of Implementation Cost

Alternative 2:
Excavation and
Offsite Disposal of
Lead-Impacted
Soil

Excavation and disposal of approximately 6
inches of soil in seven grids (20 feet by 20
feet). Assumes the excavated soil will be
treated as hazardous for transport and
disposal. A total of approximately 2,800
square feet or 52 cubic yards of soil would
be excavated. Confirmation sampling would
occur after excavation to confirm potential
unacceptable risk is removed, followed by
backfilling with clean soil and restoration of
grassy areas.

The short- and long-term
effectiveness is high.
Contaminated soil would be
removed; therefore, the
exposure pathways to
receptors will be eliminated.

Moderately difficult— Vegetation does not
present an issue because this is a grassy
area. The difficulty in this job lies in the
excavation underneath the footprint of the
water tower structure and the potential for
utility lines. A general contractor specializing
in earthwork (site preparation) could readily
perform the excavation and transportation
to a disposal facility. Only one contractor or
equipment mobilization would be necessary.

Capital Cost: $258,000

No removal work would be performed. Site
would be left as is.

The short- and long-term
effectiveness is low.
Contaminated soil, wetland
sediment, and waste would
remain in place, and
exposure risks would not
change.

Easy—No action to implement. Capital Cost: $0
Alternative 1:

No Action

Page 1 of 1
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SECTION 5

Comparative Analysis of Removal Action
Alternatives
This section provides a comparative analysis of the two removal alternatives presented in Section 4 to assist the
decision-making process by which an alternative will be selected. In this section, the alternatives are directly
compared for each of the three criteria.

Levels of effectiveness were assessed based upon the “effectiveness criteria” that would be satisfied by each
alternative. The “effectiveness criteria,” from the EPA guidance document Guidance on Conducting Non-Time
Critical Removal Actions Under CERCLA (EPA 1993) are identified as follows:

1. Protection of human health
2. Protection of workers during implementation
3. Protection of environment
4. Compliance with ARARs
5. Level of treatment and containment expected
6. Residual effect concerns

Levels of implementability were assessed based upon the “implementability criteria” satisfied by each alternative.
The “implementability criteria” from the EPA guidance document on conducting NTCRAs under CERCLA (EPA
1993) are as follows:

1. Construction and operational considerations

2. Demonstrated performance and useful life

3. Adaptability to environment conditions

4. Contributes to removal performance

5. Can be implemented in 1 year

6. Availability of equipment, personnel and services, outside laboratory testing capacity, and offsite treatment
and disposal capacity

7. Permits required

8. Easements or rights-of-way required

9. Impact on adjoining property

10. Ability to impose institutional controls

Evaluation of implementability essentially assesses the technical and administrative feasibility of completing each
task. The technical feasibility consists of Items 1 through 6, and the administrative feasibility involves
Items 7 through 10.

Table 5-1 summarizes the results of the alternative comparison. Comparative terms used in Table 5-1 are defined
as relative to the other alternatives.

Table 5-1. Removal Alternative Comparison

Alternative Effectiveness Implementation Cost

Alternative 1: No Action Not effective Easy Least expensive

Alternative 2: Excavation and Offsite Disposal of
Lead-Impacted Soil Effective Moderately difficult Moderately expensive
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5.1 Effectiveness
Alternative 1 is not effective because it does not accomplish the objective of this NTCRA. Alternative 2 is effective
because it eliminates the exposure pathway to lead-impacted surface; therefore, it maintains short- and long-
term protectiveness to receptors. In addition, Alternative 2 would not require installation and inspection of LUCs
for soil because potentially unacceptable risk for these media would be eliminated.

5.2 Implementability
Alternative 1 requires no implementation. Alternative 2 would be only moderately difficult to implement.
Removal actions have been performed at many similar sites, including excavation and disposal of soil; therefore,
the technical feasibility, availability, and administrative feasibility is expected to be completed on a normal basis.
The difficulty for Alternative 2 is that the excavation area lies within the footprint of the water tower and the
excavator may have to avoid utility lines. Alternatively, because the site is grassy, there will not be any vegetation
reduction necessary.

Appendix A summarizes compliance with ARARs during implementation for Alternative 2.

5.3 Cost
This section lists the estimated total capital costs for Alternatives 1 and 2. No operation and maintenance costs
are required under Alternative 1 or 2. Costs for Alternative 2 include the capital costs for excavation, removal of
soil, backfilling, and seeding the area (Appendix C).

The capital cost per alternative is as follows:

 Alternative 1 Capital Cost: $0
 Alternative 2 Capital Cost: $258,000
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SECTION 6

Recommended Removal Action Alternative
This EE/CA was performed in accordance with current Navy guidance for an NTCRA under CERCLA. The purpose of
this EE/CA was to identify and analyze alternatives to eliminate the potentially unacceptable risks to human and
ecological receptors from exposure to lead in surface soil. Two alternatives were identified and evaluated.

The comparative analysis of the alternatives included evaluating the effectiveness, implementability, and the cost
of each. The evaluation of effectiveness included reviewing the protectiveness of the alternative, compliance with
ARARs to the extent practical, long-term effectiveness and permanence, short-term effectiveness, and its ability
to meet the RAO. Implementability included review of the technical feasibility, availability, and administrative
feasibility of the alternatives. The evaluation of cost included a review of capital costs for each alternative.

Based on the comparative analysis of the alternatives completed in Section 5, the recommended removal action is
Alternative 2—excavation and disposal of lead-impacted soil followed by site restoration. This alternative achieves
the RAO and is technically feasible and cost effective. Contaminated soil would be removed, thereby eliminating
potentially unacceptable risk from lead in surface soil. Post-excavation confirmation samples would be collected
following removal of soil and for soil disposal requirements. The excavation would be backfilled, leveled to pre-
excavation elevations, seeded, and surveyed. No LUCs to prevent unlimited use or exposure to soil would be
required for the excavated area following implementation of this alternative.
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Acronyms and Abbreviations

ARAR applicable or relevant and appropriate requirement
CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations
COMAR Code of Maryland Regulations
dBA A-weighted decibel
EPA U.S. Environmental Protection Agency
INRMP Integrated Natural Resources Management Plan
mg/kg milligram(s) per kilogram
RBC risk-based concentration
RSL Regional Screening Level
TBC to be considered
U.S.C. United States Code
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Media Requirement Prerequisite Citation Alternative
ARAR/TBC

Determination
Comment

Soil

Screening levels developed using risk assessment
guidance from the EPA Superfund program. They
are risk-based concentrations derived from
standardized equations combining exposure
information assumptions with EPA toxicity data.
Screening levels are considered to be protective
for humans over a lifetime; however, screening
levels do not address non-human health
endpoints, such as ecological impacts.

Contaminated media on CERCLA
sites

Residential Lead Directive for
CERCLA Sites and RCRA
Hazardous Waste Cleanup
Program Facilities. Office of Land
and Emergency Management.
October 2025.

2 TBC See Table 2-2

Soil
Generic screening levels developed to support
the decision for EPA to undertake a removal
action under CERCLA.

Contaminated media on CERCLA
sites

Residential Lead Directive for
CERCLA Sites and RCRA
Hazardous Waste Cleanup
Program Facilities. Office of Land
and Emergency Management.
October 2025.

2 TBC See Table 2-2

Soil
Blood Lead Reference Level used in Maryland Soil
Screening Level calculations is 5 mg/dl.

Residential exposure to lead in
contaminated media.

Annotated Code of Maryland 6-
801(q)

2
Relevant and
Appropriate

Used to develop soil
screening levels (see
below)

Soil
Provides updated soil screening and assessment
levels used by the Land Restoration Program.

Contaminated media

Maryland Department of the
Environment (MDE). 2020. Lead
(Pb) Soil Screening Update
Effective July 1, 2020.

2 TBC See Table 2-2

Appendix A-2. Chemical-Specific Applicable or Relevant and Appropriate Requirements
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Engineering Evaluation/Cost Analysis for Surface Soil at Area of Concern D
Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake Beach, Maryland

Location Citation Requirement Prerequisite Alternative
ARAR

Determination
Comment

Areas where
Bald or Golden
Eagles are
located

Bald and Golden
Eagle Protection
Act 16 U.S.C. 668,
50 CFR Part 22

Protects bald and golden
eagles from take, possession,
or transportation without a
permit.

Presence of bald or
golden eagles

2 Applicable

This site is in an area where bald eagles may be
present. This ARAR is applicable if bald eagles are
identified onsite. Performing work in accordance
with the INRMP at an active installation would
constitute compliance.

Migratory bird
area

Migratory Bird
Treaty Act 16
U.S.C. 703

Protects almost all species of
native birds in the United
States from unregulated
taking.

Presence of migratory
birds.

2 Applicable

The site is in the Atlantic Migratory Flyway.  If
migratory birds, or their nests or eggs, are
identified at the site, operations will not destroy
the birds, nests, or eggs.

Appendix A-3. Location-Specific Applicable or Relevant and Appropriate Requirements
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Action Citation Requirement Prerequisite Alternative
ARAR

Determination
Comment

Onsite management of
non-hazardous waste

COMAR 26.04.07.03(A)

Solid waste may not be managed in a
manner that will likely create a nuisance;
be conducive to pest infestation; pollute
the air or water; impair the quality of the
environment; or create other hazards to
public health, safety or comfort.

Management of solid wastes 2 Applicable
Remediation wastes meeting the definition of
solid waste will be managed onsite in
accordance with these requirements.

Onsite management of
hazardous waste

COMAR 26.13.03.02,
 and COMAR
26.13.03.03-6

Hazardous waste must be managed in a
certain manner, including inspections and
container marking requirements.

Management of hazardous
wastes

2 Applicable
Remediation wastes meeting the definition of
hazardous waste will be managed onsite in
accordance with these requirements.

Land clearing, grading,
and earth disturbances

COMAR
26.17.01.07B(6)(a)-(g
and COMAR
26.17.02.09 (E)(5)(a)-
(e), (6)(a)-(p)

Regulations require the preparation and
implementation of a plan to control
erosion and sediment for activities
involving land clearing, and grading and
earth disturbances. Erosion and sediment
control criteria are also established.

Land clearing, grading, and earth
disturbances are exempt from
preparing a plan if they disturb
less than 5,000 square feet of
land and less than 100 cubic
yards of soil

2 Applicable

It is expected that removal activities will not 
cover more than 5,000 square feet.
However, should the removal activities 
increase such that 5,000 square feet or 100 
cubic yards of soil, then the substantive 
requirements of these regulations will be met 
and erosion control measures will be 
implemented to prevent the migration of 
contaminated soil during earth disturbing 
work.

Construction activities
generating noise and
vibrations

COMAR
26.02.03.02B(2)

The maximum permitted levels for
construction activities may not exceed 90
dBA during the day and 75 dBA during the
night.  Vibration beyond the property line
will not be permitted to occur.

Conducting any construction
activities that generate noise or
vibrations

2 Applicable

During removal action activities, the maximum
allowable noise levels will not be exceeded.
Vibrations will not be detectable beyond the
property line.

Construction activities
generating dust

COMAR
26.11.06.03(D)(1),(2),
(4),(6)

Reasonable precautions must be taken to
prevent particulate matter from becoming
airborne during construction activities.
These include the application of water or
appropriate chemicals to roads, materials,
and stockpiles; covering open-bodied
vehicles that are transporting materials or
soil likely to create dust, maintenance of
roadways including the removal of soil
that has been tracked out by equipment.

Conducting any construction
activity, which could cause
particulate matter to become
airborne.

2 Applicable
Dust control measures will be implemented as
needed during removal activities.

Appendix A-4. Maryland Action-Specific Applicable or Relevant and Appropriate Requirements
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Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake Beach, Maryland

Action Citation Requirement Prerequisite Alternative
ARAR

Determination
Comment

Appendix A-4. Maryland Action-Specific Applicable or Relevant and Appropriate Requirements

Onsite management of
fuel and oil

COMAR 26.10,
26.10.04(D) & 26.10.05

Reasonable precautions must be taken to
prevent hazardous substance releases
during site activities. These include
container marking, inspections, proper
storage of fuel/oil containers, and proper
fueling activities.

If spills occur, these need to be reported to
MDE and follow up actions need to be
completed.

Management of fuel/oil
substances

2 Applicable

Proper oil & fuel storage and management will
be implemented as well as any reporting
requirements during all field activities.

If total oil storage on site in containers 55-
gallons or larger exceeds 1,320 gallons, an
SPCC Plan will be developed.

2 of 2
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APPENDIX B

Sustainability Analysis for Area of Concern D, 
Naval Research Laboratory – Chesapeake Bay 
Detachment, Chesapeake Beach, Maryland
This appendix presents the approach taken and results obtained from a sustainability analysis performed for AOC 
D at the Naval Research Laboratory – Chesapeake Bay Detachment, Chesapeake Beach, Maryland. A site 
description and history are provided within the Engineering Evaluation and Cost Analysis (EE/CA), along with a 
detailed summary of the following alternatives:

• Alternative 1 – No Action
• Alternative 2 –  Excavation and Offsite Disposal of Lead-Impacted Soil

This analysis aims to provide a quantitative assessment of the potential environmental and social impact of each 
alternative. The sustainability analysis was performed using SiteWise Version 3.2 for Alternative 2. Alternative 2 
includes actions that would result in sustainability footprint; therefore, this evaluation only provides a baseline 
estimate that can be used during later phases of the removal action and implementation process to reduce the 
sustainability footprint, if the alternative is chosen.

B.1 Method and Assumptions
The SiteWise tool consists of a series of Microsoft Excel-based spreadsheets used to conduct a baseline 
assessment of sustainability metrics. The assessment is carried out using a spreadsheet-based, building-block 
approach, where every removal alternative can be broken down into components for discrete phases of work 
(such as construction, operation, and long-term monitoring) or different systems for more complex removal 
actions.

SiteWise uses various emission factors from governmental or nongovernmental research sources to determine 
the environmental impact of each activity. The quantitative metrics calculated by the tool include the following:

1. Greenhouse gases (GHGs) reported as metric tons of carbon dioxide equivalents, consisting of carbon dioxide,
methane, and nitrous oxide

2. Energy usage (expressed as millions of British thermal units)

3. Water usage (gallons of water)

4. Air emissions of criteria pollutants consisting of metric tons of oxides of nitrogen (NOx), oxides of sulfur (SOx),
and particulate matter with particle sizes of 10 microns or smaller in aerodynamic diameter (PM10)

5. Accident risk (risk of injury and risk of fatality)

For this discussion, the term “footprint” will be used to describe the quantified emissions or quantities for each 
metric. To estimate the sustainability footprint for each alternative, only those elements possessing important 
sustainability impacts were included in the assessment. A lower footprint indicates lower deleterious impacts to 
environmental and social metrics, which collectively make up the SiteWise sustainability metrics. Conversely, a 
higher footprint indicates higher deleterious impacts associated with the SiteWise metrics. The major conclusions 
of this sustainability analysis are incorporated into the short-term effectiveness criteria evaluation of the EE/CA.

B.2 General Assumptions
Table B-1 presents the specific assumptions. This analysis considers the environmental footprints of each of the 
alternatives; however, the alternatives may differ with respect to other evaluation criteria. Therefore, a 
comparison of the results of the alternatives needs to be made in the context of the benefits (such as applicable
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or relevant and appropriate requirements compliance, contaminant reduction, site reuse, cost effectiveness, and 
others) of each alternative.

The following general assumptions are used for the SiteWise tool evaluation:

• Unit material weights

– Sand, Soil, and Gravel: 2,000 pounds per cubic yard 
• Travel distances

– Daily travel was assumed to be 50 miles in a light duty truck
– Hazardous waste was assumed to be transported 300 miles for disposal

B.3 Results and Conclusions
B.3.1 Alternative 2 – Excavation and Offsite Disposal of Lead-Impacted Soil
GHG and Energy Use: The GHG and energy use footprints are primarily attributed impacts associated with the 
transport and disposal of impacted soil (31 and 30 percent, respectively) and onsite equipment use (27 and
25 percent, respectively) during the removal excavation event. Material production of clean soil (18 and
22 percent, respectively) and road materials during site preparation (12 and 13 percent, respectively) contributed 
the majority of the remaining GHG and energy use footprints.

Water Use: No significant water use was identified.

Criteria Air Pollutants (NOX, SOX, and PM10): Similar to the GHG and energy use footprints, the majority of the 
NOX, SOX, and PM10 footprints are attributed to impacts associated with onsite equipment use (43, 37, and
6 percent, respectively), material production during the removal action (24, 35, and 21 percent, respectively) and 
material production during the site preparation phase (12, 19, and 9 percent, respectively). Residual transport and 
disposal (15, 8, and 63 percent, respectively) contributed most of the remaining criterial air pollutants footprint. 

Accident Risks: The largest fatality and injury risk footprints were associated onsite labor hours (categorized as 
equipment use and miscellaneous), which contributed 30 and 46 percent, respectively, during the removal action 
phase, and 19 and 29 percent, respectively, during the site preparation phase. Removal transport and disposal 
contributed 23 and 11 percent, respectively, and the transportation of personnel contributed 13 and 6 percent, 
respectively, during the removal action phase, and 7 and 4 percent, respectively, during the site preparation 
phase.

Table B-2 and Figure B-1 provide the results.

B.4 Recommendations
The inventory from the SiteWise tool was used to estimate the environmental footprint of Alternative 2. Once an 
alternative is selected, the footprint of the selected alternative should be further evaluated during the design 
phase of the projects to explore opportunities to optimize the environmental performance of the project and 
integrate sustainable remediation best practices in the design, construction, and operation of the alternative. 

The Navy Green and Sustainable Remediation Best Management Practices technical memorandum will be 
considered in the removal action (NAVFAC 2016). Specific best management practices for these alternatives 
include the following:

• Choose materials with a lower footprint through production and transportation to the site.

• Optimize laboratory analysis or choose analytical laboratories with a lower footprint.

• Choose vendors with production and distribution centers near the site to minimize fuel consumption
associated with delivery.
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• Design the remedy with consideration of resiliency to extreme weather events. 

• Emphasize reuse and recycling of material during site preparation, remedy implementation, and 
deconstruction. 

• Set measurable footprint reduction goals. 

• Restore native habitats to the reduce impacts from landscaping and erosion. 

B.5 References 
Naval Facilities Engineering Command (NAVFAC). 2016. Technical Memorandum TM-NAVFAC-EXWC-EV-1601 
Green and Sustainable Remediation Best Management Practices. September. 



 

 

Tables 



Table B-1. Alternative 2 - Excavation and Offsite Disposal of Lead-Impacted Soil
Area of Concern D
Naval Research Laboratory - Chesapeake Bay Detachment

Chesapeake Beach, Maryland

SILT CURTAIN MATERIALS Material Handling Area Erosion Control measures

Input length or perimeter of silt curtain (feet) 200 150

Input depth of silt curtain (feet) 3 3

BULK MATERIAL QUANTITIES Material Staging Area
Sand

Temporary Road Gravel

Choose material from drop down menu Soil Soil

Choose units of material quantity from drop down menu cubic feet cubic feet

Input material quantity 625 900

PERSONNEL TRANSPORTATION - ROAD Utility Locate
Road Construction and
Vegetation Clearance

Pre-Excavation Topographic
Survey

Will DIESEL-run vehicles be retrofitted with a particulate reduction
technology?

No No No

Choose vehicle type from drop down menu* Light truck Light truck Light truck

Choose fuel used from drop down menu Gasoline Gasoline Gasoline

Input distance traveled per trip (miles) 50 50 50

Input number of trips taken 1 3 1

Input number of travelers 2 3 2

EQUIPMENT TRANSPORTATION - DEDICATED LOAD ROAD  Sand Gravel Empty Roll-offs
Excavator/Skid

Steer
Will DIESEL-run vehicles be retrofitted with a particulate reduction
technology?

No No No No

Choose fuel used from drop down menu Diesel Diesel Diesel Diesel

Account for an empty return trip? No No No No

Input one-way distance traveled (miles) with a given load.  If applicable,
impact for an empty return trip will be accounted for (no additional
input is needed).

100 100 175 50

Input weight of equipment transported per truck load (tons) 20.00 20.00 5.00 30.00

EARTHWORK Material Staging Area
Sand

Temporary Road Gravel

Choose earthwork equipment type from drop down menu Loader/Backhoe Loader/Backhoe

Choose fuel type from drop down menu Diesel Diesel

Input volume of material to be removed (cubic yards) 625 900

Will DIESEL-run equipment be retrofitted with a particulate reduction
technology?

No No

OPERATOR LABOR Utility Locate
Road Construction and
Vegetation Clearance

Pre-Excavation Topographic
Survey

Choose occupation from drop-down menu Construction laborers Construction laborers Construction laborers

Input total time worked onsite (hours) 20.0 90.0 15.0

BULK MATERIAL QUANTITIES Backfill Soil

Choose material from drop down menu Soil

Choose units of material quantity from drop down menu cubic feet

Input material quantity 2,295

PERSONNEL TRANSPORTATION - ROAD Excavation Crew Sampling Crew

Will DIESEL-run vehicles be retrofitted with a particulate reduction
technology?

No No

Choose vehicle type from drop down menu* Light truck Light truck

Choose fuel used from drop down menu Gasoline Gasoline

Input distance traveled per trip (miles) 50 50

Input number of trips taken 5 4

Input number of travelers 3 2

EQUIPMENT TRANSPORTATION - DEDICATED LOAD ROAD Backfill Soil

Will DIESEL-run vehicles be retrofitted with a particulate reduction
technology?

No

Choose fuel used from drop down menu Diesel

Account for an empty return trip? No

Input one-way distance traveled (miles) with a given load.  If applicable,
impact for an empty return trip will be accounted for (no additional
input is needed).

300

Input weight of equipment transported per truck load (tons) 15.00

EARTHWORK Excavation and Staging
Loadout Hazardous Soil

into Roll-offs

Choose earthwork equipment type from drop down menu Loader/Backhoe Loader/Backhoe

Choose fuel type from drop down menu Diesel Diesel

Input volume of material to be removed (cubic yards) 85 85

Will DIESEL-run equipment be retrofitted with a particulate reduction
technology?

No No

OPERATOR LABOR Excavation Crew Sampling Crew

Choose occupation from drop-down menu Construction laborers Construction laborers

Input total time worked onsite (hours) 150.0 80.0

LABORATORY ANALYSIS
Initial Sampling Additional Sampling Fill Material Source Sampling

Waste
Characterization

Sampling
Input dollars spent on laboratory analysis ($) $643.30 $367.67 $1,600.00 $6,400.00

RESIDUE DISPOSAL/RECYCLING Soil

Will DIESEL-run vehicles be retrofitted with a particulate reduction
technology?

No

Input weight of the waste transported to
landfill or recycling per trip (tons)

15.0

Choose fuel used from drop down menu Diesel

Input total number of trips 7.0

Input number of miles per trip 300.0

LANDFILL OPERATIONS Soil

Choose landfill type for waste disposal Hazardous

Input amount of waste disposed in landfill (tons) 84.0

Input landfill methane emissions (metric tons methane)

Site
Preparation

Removal 
Action
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Table B-2. Alternative 2 Results
Area of Concern D
Naval Research Laboratory - Chesapeake Bay Detachment

Chesapeake Beach, Maryland

Metric ton
Percent of

total
MMBTU

Percent of
total

Gallons
Percent of

total
Metric ton

Percent of
total

Metric ton
Percent of

total
Metric ton

Percent of
total

Percent of
total

Percent of
total

Material Production 1.77E+00 12% 3.01E+01 13% N/A N/A 5.66E-03 12% 7.72E-03 19% 2.34E-03 9% N/A N/A N/A N/A
Transportation-Personnel 1.38E-01 1% 1.74E+00 1% N/A N/A 5.73E-05 0% 1.80E-06 0% 8.18E-06 0% 5.07E-06 7% 4.08E-04 4%
Transportation-Equipment and Materials 7.74E-01 5% 1.01E+01 4% N/A N/A 2.43E-04 1% 4.30E-06 0% 2.16E-05 0% 3.32E-06 5% 2.67E-04 2%
Equipment Use and Miscellaneous 2.33E-01 2% 3.55E+00 2% 0.00E+00 N/A 1.93E-03 4% 4.46E-04 1% 3.66E-04 1% 1.33E-05 19% 3.34E-03 29%
Residual Transport and Disposal 0.00E+00 0% 0.00E+00 0% NA N/A 0.00E+00 0% 0.00E+00 0% 0.00E+00 0% 0.00E+00 0% 0.00E+00 0%
Subtotal 2.9E+00 19% 4.5E+01 19% 0.0E+00 0% 7.9E-03 17% 8.2E-03 20% 2.7E-03 10% 2.2E-05 31% 4.0E-03 35%
Material Production 2.77E+00 18% 5.13E+01 22% N/A N/A 1.11E-02 24% 1.38E-02 35% 5.53E-03 21% N/A N/A N/A N/A
Transportation-Personnel 2.48E-01 2% 3.13E+00 1% N/A N/A 1.03E-04 0% 3.24E-06 0% 1.47E-05 0% 8.97E-06 13% 7.22E-04 6%
Transportation-Equipment and Materials 5.32E-01 3% 6.95E+00 3% N/A N/A 1.67E-04 0% 2.96E-06 0% 1.49E-05 0% 2.34E-06 3% 1.88E-04 2%
Equipment Use and Miscellaneous 4.11E+00 27% 5.89E+01 25% 0.00E+00 N/A 1.98E-02 43% 1.48E-02 37% 1.68E-03 6% 2.13E-05 30% 5.34E-03 46%
Residual Transport and Disposal 4.78E+00 31% 6.98E+01 30% N/A N/A 7.04E-03 15% 3.16E-03 8% 1.69E-02 63% 1.64E-05 23% 1.32E-03 11%
Subtotal 1.2E+01 81% 1.9E+02 81% 0.0E+00 100% 3.8E-02 83% 3.2E-02 80% 2.4E-02 90% 4.9E-05 69% 7.6E-03 65%
Total 1.53E+01 2.36E+02 0.00E+00 4.61E-02 3.99E-02 2.68E-02 7.06E-05 1.16E-02

GHG = Greenhouse Gases
MMBTU = million British thermal unit(s)
N/A = not applicable
NOx =  nitrogen oxides
PM10 = particulate matter 10 micrometers or less in diameter

SOx = sulfur oxides

SOx Emissions PM10 Emissions Accident Risk Fatality Accident Risk Injury
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Figure 



Residual Handling Figure B-1
Equipment Use and Misc Alternative 2 Results
Transportation-Equipment  AOC D
Transportation-Personnel Naval Research Laboratory - Chesapeake Bay Detachment
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Appendix C. Engineer's Cost Estimate for Alternative 2: Excavation and Offsite Disposal of Lead-Impacted Soil
Area of Concern D
Naval Research Laboratory - Chesapeake Bay Detachment

Description of Service/Items Unit Quantity Unit Price Total Assumptions

Construction Work Plan Lump Sum 1 $5,000.00 $5,000.00 Engineer's estimate. Includes draft and final submission and Erosion and Sediment Control Plan
Construction Quality Plan Lump Sum 1 $2,500.00 $2,500.00 Engineer's estimate. Includes scoping plus pre-draft, draft, and final submission of QA/QC plan.
EM385 Health and Safety Plan Lump Sum 1 $3,000.00 $3,000.00 Engineer's estimate. Includes draft and final submission and AHAs
Waste Management Plan Lump Sum 1 $2,700.00 $2,700.00 Engineer's estimate. Includes draft and final submission
Construction Completion Report Lump Sum 1 $7,500.00 $7,500.00 Includes draft and final submission
Work Planning Documents Total $20,700

Mobilization/Demobilization Each 1 $4,048.00 $4,048.00 Engineer's estimate. Includes mobilization and demobilization of all equipment and materials necessary to perform the work.
Independent Utility Survey Lump Sum 1 $2,500.00 $2,500.00 Engineer's estimate. Assumes 1.0 days total.
Construction Entrance Temporary Road Square Yard 133 $27.50 $3,657.50 One 100'x12' and 8" thick with #1 VDOT stone. [RSMeans #01-55-23.50 (0100)] ($25.00 + 10% Escl)

Vegetation Clearance Day 0.25 $3,850.00 $962.50
Includes all labor, equipment, and materials for low-level vegetation clearing within project area as necessary to access removal areas. Assumes all
cleared vegetation remains onsite. Based on recent similar project.

Material Handling Area Lump Sum 1 $3,300.00 $3,300.00
Assumes 50' x 50' area. Includes impermeable liner, straw bale berm, sandbags, and 3" layer of sand over the impermeable liner to protect the liner;
setup and removal included. Based on recent similar project.

Material Staging Area for Fill Material Lump Sum 1 $1,320.00 $1,320.00 Assumes 50' x 50' area. Includes silt fence; removal included.
Erosion control measures (silt fence, orange safety fence, etc.) Lump Sum 1 $9,020.00 $9,020.00 Engineer's estimate. Includes all labor, equipment, and materials.
Mobilization/Demobilization and Site Setup Total $24,808

Excavate & handle, impacted soil, surface (100% of 7 ea, 20'x20' grids) (2,800 sf x 6") Bank Cubic Yard 52 $42.12 $2,190.25 Engineer's Estimate based on recent similar projects. Assumes entire area across grids will be excavated to 6 inches bgs.
Excavation & handle, initial Total $2,190

Confirmation Sampling, Surface floor (1 five-point composite sample per grid = 7) Each 7 $45.95 $321.65 Samples collected post-excavation. One metal - lead ($45.95). Includes 48-hour TAT on samples.
Data Validation Each 7 $33.58 $235.06 Engineer's Estimate based on recent similar projects. Assumes 7-day TAT.
Post-Excavation Confirmation Sampling Total, initial $557

Excavate & handle, impacted soil, surface, assumes 1 floor sample fails = 1 each 20'x20' grids
(400 sf x  6")

Bank Cubic Yard 8 $42.12 $336.96 Engineer's Estimate based on recent similar projects.

Excavation & handle, additional Total $337

Confirmation Sampling, Surface floor (1 grid = 400 sf) Each 1 $45.95 $45.95 Samples collected post-excavation. One metal - lead ($45.95). Includes 48-hour TAT on samples.
Data Validation Each 1 $33.58 $33.58 Engineer's Estimate based on recent similar projects. Assumes 7-day TAT.
Post-Excavation Confirmation Sampling Total, additional $80

Fill Material Source Sampling Each 2 $800.00 $1,600.00 Assumes 7 day TAT and 1 sample per offsite borrow source. Samples analyzed for VOCs, SVOCs, pesticides, PCBs, metals, TPH-DRO, and GRO. BOA rates

Topsoil material and delivery  (52 + 8 = 60 bcy x 1.25) Loose Cubic Yard 75 $35.00 $2,625.00 Includes 6" of topsoil over a 2,800 ft2 area plus additional 6" for one 20'x20' grid; assume 1.25 cy loose/in-place and production rate of 400 cy per day.
Based on recent similar projects.

General fill material and delivery Loose Cubic Yard 0 $28.80 $0.00 Engineer's Estimate based on recent similar projects.
General Fill Placement Loose Cubic Yard 0 $10.81 $0.00 Engineer's Estimate. Includes labor and equipment.
Material Delivery and Placement Total $4,225

Post-Excavation Waste Characterization Sampling (52 + 8 = 60 bcy x 1.25 = 75 lcy x 1.25 =
93.75 tons @ 15 tons/roll-off/sample = 7 + 10% QA/QC = 8

Each 8 $800.00 $6,400.00 Assumes 7 day TAT.  Full TCLP and Analysis for Waste (VOCs, SVOCs, Pest, Herb, Metals, Mercury); SW-846 1311/8260, 8270, 8081, 8151, 6010, 7470

Post-Excavation Waste Characterization Sampling Total $6,400

Load Material, impacted soil (52 + 8 =  60 bcy x 1.25 = 75 lcy) Loose Cubic Yard 75 $5.70 $427.50 Engineer's Estimate based on recent similar projects.
Loadout Total $428

Delivery of Roll-offs Each 7 $150.00 $1,050.00 Engineer's estimate. 52 + 8 = 60 bcy x 1.25 = 75 lcy x 1.25 = 93.75 tons. Assumes 15 tons/load = 6.25 loads
Delivery of secondary containment Each 7 $0.00 $0.00 Engineer's estimate. 52 + 8 = 60 bcy x 1.25 = 75 lcy x 1.25 = 93.75 tons. Assumes 15 tons/load = 6.25 loads
Bows and Covers Each 7 $0.00 $0.00 Engineer's estimate. 52 + 8 = 60 bcy x 1.25 = 75 lcy x 1.25 = 93.75 tons. Assumes 15 tons/load = 6.25 loads

Post-Excavation Confirmation Sampling, initial

Material Delivery and Placement

Transportation and Disposal

Post-Excavation Waste Characterization Sampling

Loadout

Excavation & handle, additional (single event)

Post-Excavation Confirmation Sampling, additional (single event)

Mobilization/Demobilization and Site Setup

General Description: Alternative consists of Lead Impacted Soil Excavation and Offsite Disposal.  Assumes removal would consist of removing the impacted surface soil under the water tank. Specific areas to be excavated include grids 7, 12, 13, 17, 18, 22, and 23 (7 total). Assumes removal of up to 6 inches (0.5 feet) of
impacted surface soil in areas delineated in the figures.  The operation does not require the collection of any subsurface water. If any amount of contact water is present in the excavations, the likelihood is assumed to be low and will  be added to the impacted soil. No shoring for support of excavation is included in this
alternative.  Confirmation samples would be collected in the floors at a rate of 1 per grid (7 total). It is assumed that 10% of the confirmation samples would fail and one round of additional excavation and sampling will be required. Excavated material would be stockpiled directly into 7 roll-offs and waste
characterization sampling performed on each. Clean soils would be brought in from an off-site source.  All excavated soil and waste would be disposed of off-site. It is assumed that all of the excavated soil will require disposal as hazardous waste and be disposed of off-site at a Licensed nonhazardous Disposal Facility.
Excavations would be backfilled with imported clean fill material.  No off-site disposal of collected groundwater is included in this estimate, as all water would be added to the impacted soil as a dust measure and allowed to evaporate.

Work Planning Documents

Excavation & handle, initial
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Appendix C. Engineer's Cost Estimate for Alternative 2: Excavation and Offsite Disposal of Lead-Impacted Soil
Area of Concern D
Naval Research Laboratory - Chesapeake Bay Detachment

Description of Service/Items Unit Quantity Unit Price Total Assumptions

General Description: Alternative consists of Lead Impacted Soil Excavation and Offsite Disposal.  Assumes removal would consist of removing the impacted surface soil under the water tank. Specific areas to be excavated include grids 7, 12, 13, 17, 18, 22, and 23 (7 total). Assumes removal of up to 6 inches (0.5 feet) of
impacted surface soil in areas delineated in the figures.  The operation does not require the collection of any subsurface water. If any amount of contact water is present in the excavations, the likelihood is assumed to be low and will  be added to the impacted soil. No shoring for support of excavation is included in this
alternative.  Confirmation samples would be collected in the floors at a rate of 1 per grid (7 total). It is assumed that 10% of the confirmation samples would fail and one round of additional excavation and sampling will be required. Excavated material would be stockpiled directly into 7 roll-offs and waste
characterization sampling performed on each. Clean soils would be brought in from an off-site source.  All excavated soil and waste would be disposed of off-site. It is assumed that all of the excavated soil will require disposal as hazardous waste and be disposed of off-site at a Licensed nonhazardous Disposal Facility.
Excavations would be backfilled with imported clean fill material.  No off-site disposal of collected groundwater is included in this estimate, as all water would be added to the impacted soil as a dust measure and allowed to evaporate.

Work Planning DocumentsRentals of roll-offs roll-off-day 105 $25.00 $2,625.00 Engineer's estimate. Assumes 7 roll-offs for 15 calendar days.
Transportation of Hazardous Soil (small) Load 7 $6,600.00 $46,200.00 Engineer's estimate. 52 + 8 = 60 bcy x 1.25 = 75 lcy x 1.25 = 93.75 tons. Assumes 15 tons/load = 6.25 loads
Disposal of Hazardous Soil (small) Ton 94 $200.00 $18,800.00 Engineer's estimate. 52 + 8 = 60 bcy x 1.25 = 75 lcy x 1.25 = 93.75 tons. Assumes 15 tons/load = 6.25 loads
Transportation, and Disposal Total $68,675

Pre-Excavation Topographic Survey Each 1 $3,375.00 $3,375.00
Engineer's estimate. Assumes 3/4 of a 10-hour day to complete the survey. Includes mobilization/demobilization, survey data evaluation/reporting, and
all labor, equipment, and materials. Assumes 2-man surveying crew.

Post-Excavation Topographic Survey Each 1 $1,800.00 $1,800.00
Engineer's estimate. Assumes 0.4 each 10-hour day to complete the survey. Includes mobilization/demobilization, survey data evaluation/reporting, and
all labor, equipment, and materials. Assumes 2-man surveying crew.

As-Built Topographic Survey Each 1 $1,350.00 $1,350.00
Engineer's estimate. Assumes 0.3 each 10-hour day to complete the survey. Includes mobilization/demobilization, survey data evaluation/reporting, and
all labor, equipment, and materials. Assumes 2-man surveying crew.

Surveying Total $6,525

Site grading and seeding restoration Acre 0.5 $5,820.10 $2,910.05 Engineer's estimate. Includes grading the backfilled area and all disturbed areas.
Site Restoration Total $2,910

EE; Site Super, PM, sanitary facilities, hydration, communications, etc. Day 15 $2,310.00 $34,650.00 Engineer's estimate. 10-hour work days

Project Vehicle (Pickup Truck) Week 3 $717.75 $2,153.25
Includes fuel and rental vehicle. Assumes 1 truck for Site Management [Hertz Equipment Rental = 1 each @ $530/week plus 1 each @ $122.50/week (35
gallons @ $3.50/gallon for fuel). Onsite for duration of field work.

Portable Toilet and Handwash Station Week 3 $110.00 $330.00 Based on quote from recent similar project.
Trimble GPS Week 3 $577.50 $1,732.50 For identifying soil and waste removal areas. Based on quote from recent similar project.
Site Support Total $38,866
Subtotal $176,700
Contingency (25%) 25.0% $44,175
Construction Management (10%) 10.0% $17,670
Project Management (8%) 8.0% $14,136
Subtotal $252,681
Performance Bond (2%) 2.0% $5,054 Industry Average
TOTAL CAPITAL COST $258,000

+50% $387,000
-30% $181,000

References and Source Notes
● Some costs used are based on pricing from the 2023 esƟmate escalated 10%.
● RSMeans: FaciliƟes ConstrucƟon Cost Data, 2023 + 10% average 2024 + 2025 escalaƟon 

Assumptions and Exclusions
1. Mobilization includes utility clearance.
2. All excavated soil shall be disposed of offsite as hazardous waste (lead, meets LDRs).

bcy = bank cubic yard(s)
bgs = below ground surface QA/QC = quality assurance/quality control
BOA = basic ordering agreement sf = square foot (feet)
cy = cubic yard(s) SVOC = semivolatile organic compound
EE/CA = Engineering Evaluation/Cost Analysis TAL = target analyte list
GPS = global positioning system TAT = turnaround time
lcy = loose cubic yard(s) TCLP = Toxicity Characteristic Leaching Procedure
LF = linear foot (feet) VDOT = Virginia Department of Transportation

PCB = polychlorinated biphenyl

3. 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, Inc. is not responsible for any variance from this estimate or actual prices and conditions obtained. This is an order-of-magnitude cost
estimate that is expected to be within +50 to -30 percent of the anticipated costs in the EE/CA.

Site Restoration

Surveying

● EE includes 5.3% sales tax.

Site Support
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