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EXECUTIVE SUMMARY

This report summarizes the results of the Engineering Evaluation/Cost Analysis (EE/CA) for Site 57,
Building 292 TCE Contamination, at Naval District Washington, Indian Head (NDW-IH) located in Indian
Head, Maryland. The EE/CA was prepared for the Naval Facilities Engineering Command (NAVFAC)
Washington by Tetra Tech NUS, Inc. (TtNUS) in response to Contract Task Order (CTO) 0005 under
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62472-03-D-0057.
The purpose of the EE/CA is to develob and evaluate potential removal action alternatives for a non-time-
critical removal action to address contaminated soil. Environmental data collected for the site was
presented in.a Remedial Investigation (R}) Report (TtNUS, 2000) and a draft Feasibility Study (FS) Report
(TINUS, 2002). The RI report also evaluated potential risks to human health and the environment
resulting from on-site contamination. The draft FS report evaluated remedial action alternatives for both
soil and groundwater. However, additional data and treatability studies were needed to fully develop and
evaluate remedial alternatives for groundwater. Therefore, the Navy decided to address the soil
contamination while the groundwater studies were being conducted. This EE/CA presents removal action
alternatives that address the potential risks associated with contaminated soil located south of Building
292 at the Main Area of the NDW-IH. Other site media will be addressed in a future document.

Previous operations at Site 57 from the mid-1960s until 1989 involved the use of trichloroethene (TCE) for
vapor degreasing and general cleaning. During the 1970s and 1980s, spent TCE was transferred from a
tank inside Building 292 into drums via a pipe that passed through the wall near the southern corner of
the building. The drums were reportedly stored on a grass-covered area near manhole MH-1. [t is
believed that these operations have resuited in the contamination of soil and groundwater. The use of
TCE at Building 292 stopped in 1989. The spent TCE was determined to be United States Environmental
Protection Agency (EPA) hazardous waste number FO02. Site 57 also includes Buildings 165 and 496,
both located approximately 150 feet southwest of Building 292, which were used to store ethyl ether.

SITE RISKS

Although groundwater, surface water, and sediment samples have been collected at Site 57, this
discussion will focus on the nature and extent of soil contamination and risks to human health and the

environment associated with exposure to contaminated soil.

Preliminary investigations conducted at Site 57 in February 1994 and May 1994 identified TCE in soil at
concentrations greater than screening levels. The Navy conducted additional rounds of sampling and
analysis for TCE in an attempt to locate the source of this chemical. Sample results from July 1994 did

not detect TCE or any other volatile organic priority pollutants in storm sewers upstream of Building 292.

120407/P ES-1 CTO 005



However, TCE was detected at manhole MH-1 immediately downgradient of the building and more than
1,300 feet downstream of the building at the industrial wastewater/stormwater outfall (designated IW-80).

No other volatile organic priority poliutants were detected during sampling.

A soil-gas survey was conducted in September 1995. The location with the highest concentration of TCE
was near the southern corner of Building 292, near where drums were filled and stored. Generally,

concentrations decreased with distance from the building.

RI field investigations were conducted in October 1998 and January 1999 to further delineate the nature
and extent of contamination. TCE and several other chlorinated hydrocarbons and metals were detected
in downgradient soil. TCE and one of its degradation products, cis-1,2-dichloroethene (cis-1,2-DCE),
were typically detected with the greatest frequency and at the highest concentrations. Arsenic was
detected in soil at a concentration higher than EPA and State screening levels for migration of chemicals

from soil to groundwater; however, arsenic was not detected in any groundwater samples.

A baseline human health risk assessment was devetoped in the Rl Report. Unacceptable risks were
identified for future construction workers exposed to soil and for hypothetical future residents exposed to
soil and groundwater. Chemicals of concern (COCs) are based on protection of human health, protection
of the environment, and/or exceedances of regulatory standards. The only soil COC based on protection

of human health is arsenic. Soil COCs based on protection of groundwater are cis-1,2-DCE and TCE.

The only potentially impacted area of ecological concern near the building is a patch of mowed turfgrass,
approximately 100 feet long by 30 feet wide, that is surrounded on all sides by concrete. For these
reasons, the potential for ecological risks on and near the site proper (surface soil and related terrestrial

risks) is negligible.

Pre-FS field activities were conducted in August 2001 to fill data gaps, refine the nature and extent of soil
and groundwater contamination, and refine subsurface characteristics. The soil sampling conducted
during the pre-FS investigation resulted in further delineation of the extent of cis-1,2-DCE, TCE, and
arsenic contamination. The pre-FS investigation did not identify any other COCs for soil based on

protection of human health or protection of groundwater.

An In Situ Anaerobic Bioremediation Pilot Study was conducted in 2003. As part of the pilot study, soil
samples were collected to improve the understanding of the extent of soil contamination. Two soil
borings were installed and samples were collected at various depths. The results further refined the

extent of soil contamination.
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REMOVAL ACTION ALTERNATIVES

Two removal action alternatives were developed in this EE/CA. The first alternative is the no-action
alternative. The second alternative addresses soil contaminated with 1,2-DCE, TCE, and arsenic at
exposure concentrations greater than residential preliminary remediation goals (PRGs) based on
protection of human health and protection of groundwater. The exposure concentrations are represented
by the upper confidence limit (UCL) of the arithmetic mean. The objectives of the removal action included
in the second alternative are to reduce potential risks to human receptors and to reduce migration of soil
contaminants to groundwater. Limits were developed to ensure that contaminant concentrations in

surface soil and subsurface soil would result in a UCL less than the PRGs following the removal action.

Alternative 1 is the no-action alternative included to serve as a baseline against which the other

alternative is compared.

Alternative 2 includes excavation of soil with disposal in an off-site landfill. Areas of contaminated soil
would be removed such that residual risks at the site would be acceptable for unrestricted residential use.
Based on previous testing, the excavated soil would be classified as a hazardous waste. Excavated
areas would be backfilled with clean soil and restored. No institutional controls with respect to soil

contamination would be required for a residential use scenario.

RECOMMENDED ALTERNATIVE

The rationale for selection of the recommended alternative to address soil contamination is discussed
below. Alternative 1 (No Action) would not provide adequate protection of human health or the
environment and was therefore eliminated from consideration. The remaining alternative would provide

adequate protection of human health and the environment.

Alternative 2 (Excavation and Off-Site Disposal) is the recommended alternative. Alternative 2 would
protect human health by permanently removing contaminated soil. The potential for migration of soil
contaminants to the environment would be eliminated. No long-term actions or institutional controls with

respect to soil contamination would be required under a residential use scenario.
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

The purpose of this Engineering Evaluation/Cost Estimate (EE/CA) is to develop and evaluate potential
removal action alternatives to support a non-time-critical removal action for mitigating soil contamination
at Site 57, Building 292 TCE Contamination, at Naval District Washington, Indian Head (NDW-IH) located
in Indian Head, Maryland. The EE/CA was prepared for the Naval Facilities Engineering Command
(NAVFAC) Washington by Tetra Tech NUS, Inc. (TtNUS) in response to Contract Task Order (CTO) 005
under Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62472-03-
D-0057. The EE/CA summarizes the information presented in the Site 57 Remedial Investigation (RI)
Report (TtNUS, 2000) and draft Feasibility Study (FS) Report (TtNUS, 2002). The draft FS report
evaluated remedial action alternatives for both soil and groundwater. However, additional data and
treatability studies were needed to fully develop and evaluate remedial alternatives for groundwater.
Therefore, the Navy decided to address the soil contamination while the groundwater studies were being
conducted. In this EE/CA, remedial technologies were evaluated to form removal action alternatives to
address soil contamination. The removal action alternatives were then evaluated for effectiveness,

implementability, and cost to distinguish positive and negative aspects of each alternative.

1.2 REPORT ORGANIZATION

Section 1.0 presents the purpose of this report and background information for NDW-IH. = Section 2.0
summarizes background information, physical characteristics, the nature and extent of soil contamination,
and the human health and ecological risk assessmehts for Site 57. Section 3.0 presents the objectives
and goals of the removal action, including preliminary remediation goals (PRGs). Section 4.0 presents
the identification and analysis of the removal action alternatives. Section 5.0 presents a comparative

analysis of the removal action alternatives.

1.3 NDW-1H BACKGROUND INFORMATION

1.3.1 Location and Description

The NDW-IH is located in northwestern Charles County, Maryland, approximately 25 miles southwest of
Washington, D.C. The NDW-IH is a military facility consisting of the Main Area on the Cornwallis Neck
Peninsula and the Annex on Stump Neck. The Main Area is bounded by the Potomac River to the
northwest, west, and south, Mattawoman Creek to the south and east, and the Town of Indian Head to
the northeast (Figure 1-1). Stump Neck Annex is located across Mattawoman Creek and is not

contiguous with the Main Area.

120407/P 1-1 CTO 005



1.3.2 Mission

The primary mission of the Indian Head Division, Naval Surface Warfare Center (IHDIV-NSWC), the main

tenant of NDW-IH, is as follows:

Provide services in energetics for all warfare centers through engineering, fleet, and operational
support, manufacturing technology, limited production, and industrial base support.

e Provide research, development, testing, and evaluation of energetic materials, ordnance devices, and
components and other related ordnance engineering standards including chemicals, propellants, and

their propulsion systems, explosives, pyrotechnics, warheads, and simulators.

¢ Provide sﬁpport to all warfare centers, military departments, and the ordnance industry for special

weapons, explosive safety, and ordnance environmental issues.

s Execute other responsibilities assigned by the Commander of the IHDIV-NSWC.

120407/P 1-2 CTO 005
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2.0 SITE DESCRIPTION AND BACKGROUND

241 SITE BACKGROUND AND HISTORY

Site 57, Building 292 TCE Contamination Area, encompasses the area located south of Building 292 on
* the Main Area of the NDW-IH (Figures 2-1 and 2-2). Previous operations from the mid-1960s until 1989
involved the use of trichloroethene (TCE) for vapor degreasing and general cleaning. During the 1970s
and 1980s, spent TCE was transferred from a tank inside Building 292 into drums via a pipe that passed
through the wall near the southern corner of the building. The drums were reportedly stored on a grass-
covered area near manhole MH-1. It is believed that these operations have resulted in the contamination
of soil and groundwater. The use of TCE at Building 292 stopped in 1989. The spent TCE was
determined to be United States Environmental Protection Agency (EPA) hazardous waste number FO02.
Site 57 also includes Buildings 165 and 496, located approximately 150 feet southwest of Building 292,

which were used to store ethyl ether.

2.2 PHYSICAL SETTING

2.21 Topography

The topography and surface features of the site area are shown on Figure 2-2. Building 292 is located in
a valley approximately 1,300 feet north of Mattawoman Creek at an elevation of approximately 35 feet
above mean sea level (msl). The valley trends approximately southeast toward Mattawoman Creek to
approximately mean sea level. The valley slopes are much steeper east, north, and west of the site. A
storm drain from Building 292 generally follows the valley and discharges to Mattawoman Creek. An
intermittent stream also flows through the valley before discharging to Mattawoman Creek. Portions of an

abandoned railroad track are located in the valley.

2.2.2 Surface Water

The two principal waterways near the Indian Head peninsula are the Potomac River and Mattawoman
Creek. The Potomac River is a tidally influenced estuary and is slightly brackish. Mattawoman Creek is a

tributary to the Potomac River and is tidally influenced. Tidal marshes exist along Mattawoman Creek.
Wastewater from NDW-IH is discharged directly to the Potomac River or Mattawoman Creek and from

outfalls to tributaries of the Potomac River or Mattawoman Creek. The wastewater consists of industrial,

sanitary, and storm effluents or combinations thereof (Hart, 1983).
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2.23 Site Geology

A detailed characterization of site geology is presented in the Rl Report for Site 57 (TtNUS, 2000).
Generally, the subsurface materials within the stream vailey consist of fill material and alluvium. The fill
material consists primarily of reworked natural gravel, sand, silt, and clay. At some locations, the fill
material contains minor amounts of asphalt, concrete, brick, terra cotta, and slag fragments. In areas of

construction, the natural soil and alluvium are cut by, or supplemented with, the fill material.

The alluvium is interpreted as being derived from erosion of the adjacent upland areas. It generally
consists of yellow-brown and gray, poorly sorted sand with minor amounts of gravel, silt, and clay
overlying an olive-brown clay with well-sorted, very fine-grained sand and silt. The elevation of the
contact between these two units ranges from approximately 10 feet below to 10 feet above msl. A lens of
greenish-gray, very fine-grained, well-sorted sand and silt with a trace of clay is found within the yellow-
brown and gray sand unit beneath the southern portion of Building 292. Its upper surface is at
approximately 10 feet above msl; however, the thickness of this lens is unknown. Soil borings completed

during the RI did not completely penetrate this lens.

224 Site Hydrogeology

The surficial aquifer in the yellow-brown sand unit and fill' beneath the study area displays the
characteristics of an unconfined system. The depth to the static water level in completed wells ranged
from 3.6 to 11.5 feet below ground surface (bgs). The olive-brown silt and clay aquitard beneath the
surficial aquifer is expected to hinder the downward movement of groundwater from the surficial aquifer to
deeper aquifers. However, where the olive-brown silt and clay aquitard becomes sandier or thinner, it

would be expected to provide less hindrance to downward groundwater flow.

The groundwater in the upper and lower portions of the surficial aquifer is flowing southeast toward the
intermittent stream (unnamed stream) and Mattawoman Creek. There is a slight downward flow
component in the northern portion of the study area and a very slight upward flow component in the
southern portion of the 'study area. The upper surficial groundwater may be discharging to both the
unnamed stream and Mattawoman Creek. The lower groundwater in the surficial aquifer is most likely
| discharging to Mattawoman Creek and, to a lesser degree, possibly to the unnamed stream. The surficial
aquifer is recharged by infiltration of precipitation through the vadose zone and by groundwater flowing

from the adjacent upland areas iocated to the north, east, and west.

The results of a tidal study showed that there is a tidal influence of approximately 0.5 foot on the

groundwater at well S57TWO003, which is located approximately 200 feet from Mattawoman Creek. The
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groundwater flow pattern at Site 57 is unlikely to be affected by tidal fluctuations because the site is

located at a higher elevation and approximately 1,300 feet from the creek.

225 Sources of Contamination

The source of contamination was identified based on a review of the previous reports prepared for the
site (see Section 2.3). The primary source of contamination for Site 57 was TCE used for vapor

degreasing and general cleaning and stored in drums on a grass-covered area near manhole MH-1.

2.2.6 Contaminant Release Mechanisms

Past activities at Site 57 have resulted in contaminant releases to the surrounding environment. Spent
TCE was transferred from a tank inside Building 292 into drums via a pipe that passed through the wall
near the southern corner of the building. The drums were reportedly stored on a grass-covered area near
manhole MH-1. Consequently, constituents have been released to the surrounding surface and

subsurface soil by spilling, leaching, degradation, etc. of these materials.

23 PREVIOUS INVESTIGATIONS

This section provides a summary of the soil investigations conducted to date at Site 57. Details of soil
sampling and sampling of other environmental media (groundwater, surface water, sediment, and seeps)
can be found in the documents cited in the following sections. Analytical data from the soil investigations

at Site 57 is provided in Appendix A.

Based on the results of these investigations and the risk assessments discussed in Section 2.4, the
chemicals of concern (COCs) for soil are arsenic based on protection of human health and
cis-1,2-dichloroethene (DCE) and TCE based on protection of groundwater. Therefore, the following

discussion will focus on these primary contaminants.

231 Storm Sewer Sampling - 1994

In February 1994, storm sewer sampling was conducted at an industrial wastewater/stormwater outfall
(designated IW-80) in response to an odor (Figure 2-2).' Additional sampling was conducted in May and
July 1994, TCE was detected at manhole MH-1 [62 micrograms per liter (ug/L)] immediately
downgradient of Building 292 and more than 1,300 feet downstream of the building at IW-80 (47 to
60.2 ug/L), but was not detected upstream of Building 292. No.other volatile organic priority pollutants
were detected. Additional details on this sampling can be found in the Rl Report (TtNUS, 2000).
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2.3.2 Soil-Gas Survey - 1995

In September 1995, soil-gas, soil, groundwater, and storm water samples were collected to verify the

presence of TCE.

Nine subsurface soil samples were collected from four locations. The soil samples were co-located with
the soil-gas sampling points. Figure 2-3 shows the locations of the soil-gas survey soil sampling

locations.

Concerning regulatory compliance, emphasis was placed on the EPA Soil Screening Level (SSL) for TCE
concentrations in soil that could result in unacceptable contaminant migration to groundwater. The EPA
SSL of 60 micrograms per kilogram (ug/kg) was exceeded by all the shallow soil sampies collected, with
a maximum concentration of 840,000 ug/kg detected in sample SO-07 at 2 to 4 feet bgs. The SSL was
exceeded by a single deep soil sample (150 pg/kg in sample SO-10 from 10 to 12 feet bgs) which was
collected at the same location exhibiting the second highest TCE concentration in shallow soil (9,300

pg/kg in sample SO-09 from 2 to 4 feet bgs).

Concentrations of TCE and also 1,2-DCE (Total) can be found on Figure 2-4. Refer to the 1996 Data

Report for a more detailed discussion of the data (B&R Environmental, 1996).

233 Soil Vapor Extraction Pilot Study - 1997

A pilot-scale soil vapor extraction (SVE) investigation was conducted to evaluate the effectiveness -and

implementability of SVE for reducing TCE concentrations in the unsaturated soils (vadose zone).

The pilot-scale SVE system consisted of one extraction well screened at a depth of 6 to 10 feet bgs.
Twelve drive point monitoring wells were installed to evaluate the effect of various air flow rates on TCE
removal. The results of the study were presented in the Findings Report Pilot-Scale Soil Vapor Extraction
Study (B&R Environmental, 1997).

Based on the vacuum and air flow monitoring results and analytical results for air samples collected from
various locations in the pilot-scale SVE study, it was concluded that the subsurface conditions, as

encountered during this pilot study, are not well suited to the application of SVE technology.

2.3.4 Remedial Investigation - 1998 to 1999

An Rl was initiated in October 1998 to further delineate the extent of contamination. Investigative

activities included aquifer testing and collection of 10 surface soil samples, 36 subsurface soil samples, 8
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sediment samples, and 20 surface water samples for fixed-base laboratory analyses. Additional samples
were collected for geotechnical analysis only. Figure 2-3 shows the locations of the remedial
investigation soil sampling locations.

All surface and subsurface soil samples were submitted to the laboratory for Target Compound List (TCL)
volatile organic compound (VOC) and ethyl ether analyses. The surface and subsurface soil samples
collected from locations S57SB005, S57SB007, and S57SB008 and the surface soil samples collected
from S57SB013 were submitted to the laboratory for additional analyses including TCL semivolatile
organic compounds (SVOCs), Target Analyte List (TAL) metals, TCL pesticides/polychlorinated biphenyls
(PCBs), and explosives. The subsurface soil samples collected from S57SB002 were submitted to the
laboratory for total organic carbon (TOC) in addition to TCL VOC and ethyl ether analyses.

Figures 2-5 and 2-6 show the concentrations of the primary contaminants in surface soil and subsurface
soil sample within the area surrounding Building 292, the focus of this report. For surface soil, the
maximum detected concentrations of TCE (93 pg/kg) and arsenic [103 milligrams per kilogram (mg/kg)]
were in boring S578B007. The only detection of cis-1,2-DCE (4 ug/kg) was also in boring S57SB007.
For subsurface soil, the maximum detected concentrations of cis-1,2-DCE (77,000 ug/kg) and TCE
(220,000 ug/kg) occurred at the 3 to 4 feet bgs interval at boring S57SB006. The maximum detected
concentration of arsenic (60 mg/kg) occurred at the 4 to 6 feet bgs interval at boring S57SB005.

A more detailed discussion of this investigation can be found in the Rl Report (TtNUS, 2000).

235 Pre-Feasibility Study Investigation - 2001

A field investigation was conducted in August 2001 to refine the nature and extent of soil and
groundwater contamination and to refine subsurface characteristics. Field activities included the
installation of soil borings, and temporary and permanent monitoring wells, soil sampling, groundwater

sampling, cone penetrometer testing, and aquifer testing

Eighteen soil borings were installed to collect soil samples (Figure 2-3). Seven of the borings were
converted into temporary monitoring wells and three of the borings were converted into permanent

monitoring wells.

Soil borings S575B016 through S57SB025 were installed in the source area near Building 292 to refine
the extent of soil contaminated with arsenic and chlorinated solvents. This is the area where exposure to
arsenic in soil could pose unacceptable risks to human health under residential and industrial exposure
scenarios. This is also the area where previously detected concentrations of cis-1,2-DCE and TCE

indicate a potential source of ongoing groundwater contamination. Surface and subsurface soil samples
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at various depths were collected from the borings. Most samples were analyzed for TCL VOCs and ethyl
ether, and many samples were also analyzed for arsenic. Some of the subsurface soil samples were
analyzed for engineering parameters including TOC, cation exchange capacity, pH, grain size, and bulk
density. Arsenic was detected in surface and subsurface soil samples to a depth of 5 feetbgs at
concentrations ranging from 2.3 to 79.9 mg/kg. Cis-1,2-DCE (12 to 690 pg/kg) and TCE (5.5to
270 pg/kg) were detected in surface and subsurface soil samples. Most of the detections in subsurface
soil samples were at a depth of 4 to 5 feetbgs. These VOCs were infrequently detected at deeper
sampling intervals (8 to 10 feet and 14 to 16 feet bgs). The concentrations for arsenic, cis-1,2-DCE, and
TCE in surface soil are shown on Figure 2-5. The concentrations for these primary contaminants in

subsurface soil are shown on Figure 2-6.

Soil boring S575B026 was installed to evaluate upgradient conditions. A subsurface soil sample was
collected from this boring at a depth of 8 to 9 feet bgs and analyzed for TOC.

Soil borings S57SB027 through S57SB029 were installed upgradient, sidegradient, and downgradient of
the source area to refine the extent of chlorinated solvent contamination. Surface and subsurface soil
samples were collected and analyzed for TCL VOCs and ethyl ether. These borings were converted into
temporary monitoring wells. TCL VOCs, including cis-1,2-DCE and TCE, were not detected in any
surface or subsurface soil samples collected from these borings. Ethyl ether was detected in a few
subsurface soil samples that corresponded to the locations where ethyl ether was detected in

groundwater during the Rl and pre-FS investigations.

Soil borings S57SB030 through S57SB032 were instalied further downgradient of the source area to
determine whether chlorinated solvent contamination was present. Subsurface soil samples were
collected and analyzed for TCL VOCs and ethyl ether. Selected subsurface soil samples were also
analyzed for engineering parameters. TCL VOCs and ethyl ether were not detected in any of the

subsurface soil samples collected from these borings.

Soil boring S57SB033 was installed near potable water well PW-7 where TCE was detected during a
previous sampling effort. A subsurface soil sample was analyzed for TCL VOCs and ethyl ether. This
boring was converted into a permanent monitoring well. The only VOC detected in soil was methylene

chloride.

The soil sampling conducted during the pre-FS investigation resulted in further delineation of the extent of

cis-1-2-DCE, TCE, and arsenic contamination in soil.
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2.3.6 In Situ Anaerobic Bioremediation Pilot Study - 2003

To improve the understanding of the extent of soil contamination and to add data to the Site 57 analytical
database, soil samples were collected during the In Situ Anaerobic Bioremediation Pilot Study conducted
in 2003 (TtNUS, 2004). Soil samples were collected at 4 to 5 feet bgs, 9 to 10 feet bgs, 13 to 14 feet bgs,
14 to 15 feet bgs, and 15 to 16 feet bgs from borings S57MW024-SB027 and S57MW025-SB028.

The maximum detected concentrations in S57MW024-SB027 were arsenic (32.8 mg/kg) at the 4 to 5 feet
bgs interval and TCE (110,000 ug/kg) and cis-1,2-DCE (13,000 Hg/kg) at the 9 to 10 feet bgs interval.
The maximum detected concentrations in S57MW025-SB028 were arsenic (11.4 mg/kg) and TCE
(63 pg’kg) at the 4 to 5 feet bgs interval and cis-1,2-DCE (5,800 ug/kg) at the 9 to 10 feet bgs interval.

These results can be found on Figure 2-6.

24 STREAMLINED RISK EVALUATION

2.4.1 Human Health Risk Evaluation

A baseline human health risk assessment was developed for Site 57 in the Rl Report that identified
chemicals of potential concern (COPCs) and developed carcinogenic and non-carcinogenic risk
estimates. Information on the procedures followed to develop the human health risk assessment is
provided in the RI Report (TtNUS, 2000). The following discussion is a summary of the human health risk
assessment for Site 57.

The human health risk assessment considered current and future full-time employees exposed to surface
soil and future construction workers and hypothetical future residents exposed to surface and subsurface
soil. Both reasonable maximum exposure (RME) and central tendency exposure (CTE) scenarios were
evaluated. Exposures to current and future adolescent trespassers were not considered because the site

is located in a secure area.

The baseline human health risk assessment identified potential unacceptable risks for future construction
workers and hypothetical future residents exposed to scil. The human health risk assessment assumed
residential use of the site in order to evaluate alternatives that would allow for unlimited use and
unrestricted exposure at the site. Carcinogenic risks for future construction workers exposed to soil were
within the EPA acceptable risk range (1E-04 to 1E-06). Carcinogenic risks for hypothetical future child
and adult residents exceeded the acceptable risk range, and arsenic was the main contributor to the
unacceptable risk. The hazard index (HI) exceeded 1.0 for construction worker and resident receptors for
the RME scenario, and arsenic was the main contributor to the HI. Therefore, arsenic is a COC based on

protection of human health.
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To evaluate protection of groundwater, the human health risk assessment assumed the lower of the EPA
generic SSLs and Maryland Department of the Environment (MDE) guidance values for protection of
groundwater, both based on a dilution attenuation factor (DAF) of 10, which is consistent with MDE
guidance. Table 2-1 presents a comparison of the maximum soil COPC concentrations, EPA SSLs, and
MDE guidance values. Based on the comparisons in Table 2-1, the COCs for protection of groundwater
include cis-1,2-DCE and TCE. Although the maximum coricentrations of methylene chloride,
benzo(a)anthracene, benzo(b)fluoranthene, and arsenic are higher than EPA SSLs based on a DAF of
10, these chemicals were not detected in groundwater. There is no EPA SSL or MDE guidance value for

lead. Lead is nof a COPC for groundwater.

No additional human health risk evaluation was conducted based on the 2002 data because the potential

for unacceptable risks was already identified.

2.4.2 Ecological Risk Evaluation

The areas near Building 292 that could have received surface contamination are mainly covered with
asphalt and gravel, providing no terrestrial habitat. Runoff from the potentially impacted areas near the
building would flow southward into a ditch lined with a half-round metal pipe. The only potentially
impacted area of ecological concern near the building is a patch of mowed turf grass, approximately
100 feet long by 30 feet wide, that is surrounded on all sides by concrete. For these reasons, the
potential for ecological risks on and near the site proper (surface soil and related terrestrial risks) is

negligible.
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TABLE 2-1

SELECTION OF SOIL COCs FOR PROTECTION OF GROUNDWATER

SITE 57 — BUILDING 292 TCE CONTAMINATION
NDW-IH, INDIAN HEAD, MARYLAND

Soil COPC Maximum EPA SSL MDE Guidance
Concentration | (DAF=10) (DAF=10)

Comments

Volatile Organics (pg/kg)

cis-1,2-Dichloroethene 77,000 200 200

Exceeds both
criteria

Methylene chloride 21,000 10 12

Exceeds both
criteria but not
detected in
groundwater

Trichloroethene 220,000 30 28

Exceeds both
criteria

Semivolatile Organics (pg/kg)

Benzo(a)anthracene 2,300 1,000 . 40,000 Exceeds SSL but
not detected in
groundwater

Benzo(a)pyrene 1,700 4,000 4,100 Less than criteria

Benzo(b)fluoranthene 4,200 2,500 120,000 Exceeds SSL but
not detected in
groundwater

Dibenzo(a,h)anthracene 350 1,000 380,000 Less than criteria

Indeno(1,2,3-cd)pyrene 970 7,000 350,000 Less than criteria

Metals (mg/kg)

Arsenic 103 15 NA Exceeds SSL but
not detected in
groundwater

Lead 487 NA NA No criteria but
not a COC for
groundwater

Notes:

COC Chemical of concern.

COPC Chemical of potential concern.

DAF  Dilution attenuation factor.

EPA  United States Environmental Protection Agency.
MDE Maryland Department of the Environment.

NA Not available.

SSL  Soil Screening Level.
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VOLATILE ORGANICS (UG/KG
CIS-1,2-DICHLOROETHENE
TRICHLOROETHENE

08/01

4 — 5 (DUP})

6.4 U
6.4 O

S57MW025-5B028
SAMPLE DATE
DEPTH RANGE 4 -5
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 27
TRICHLOROETHENE 63
INORGANICS (MG/KG)

05/03

5575B025
SAMPLE DATE
DEPTH RANGE
VOLATILE ORGANICS (UG/KG
CIS-1,2-DICHLOROETHENE
TRICHLOROETHENE

08/01

£

5575B023

SAMPLE DATE
DEPTH RANGE
VOLATILE ORGANICS

08/01

(UG/KG)

CIS-1,2-DICHLOROETHENE

6.1

TRICHLOROETHENE
rd

g
5

5575B012
SAMPLE DATE
DEPTH RANGE & i
VOLATILE ORGANICS (UG/KG)

10/98

ARSENTIC

CIS~1,2-DICHLOROETHENE 12 U

TRICHLOROETHENE 3 a5

S$575B021

SAMPLE DATE
DEPTH RANGE 4 - 8
VOLATILE ORGANICS
CIS-1,2-DICHLOROETHENE 16
TRICHLOROETHENE

08/01

- 10 (DUP)
(UG/KG)

240

41

82

S578B003
SAMPLE DATE
DEPTH RANGE 3 = & 3 -4
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 12 U 13 Uug

10/98

(DUP) 4

- 6 (DUP)

12 U
12 1

TRICHLOROETHENE 12 U 13 UJg

=, %

S57MW011-SB0O08
SAMPLE DATE 10/98
DEPTH RANGE 4 - 6
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 12 U
TRICHLOROETHENE 48
INORGANICS (MG/KG)

4 - 6 (DUP)

S57SB009

SAMPLE DATE
DEPTH RANGE 3 ~ 1
VOLATILE ORGANICS
CIS-1,2-DICHLOROCETHENE 12 U
TRICHLOROETHENE

10/98

(UG/KG)

12

z T

S57sB014
SAMPLE DATE
DEPTH RANGE B =
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 11

10/98

TRICHLOROETHENE 4

S57MW007-5SB004
SAMPLE DATE
DEPTH RANGE
VOLATILE ORGANICS
CIS-1,2-DICHLOROETHENE

01/99

4 -5 14 - 16 (DUP)

(UG/KG)

12 U

TRICHLOROETHENE

Soil Sample Round Identification

August 2001 Soil Samples from Pre-Feasibility
Study Investigation

May 2003 Soil Samples from Anaerobic
Bioremediation Pilot Study

October 1998 Soil Samples from Remedial Investigation

N s 5

LEGEND

Topographic Contour
(Contour Interval = 5 ft.)

Intermittent Stream

Storm Sewer

/\/ Railroad

Road Trailer

Parking Area Cargo Box
Building

S575B006

SAMPLE DATE

DEPTH RANGE
VOLATILE ORGANICS
CIS-1,2-DICHLOROETHENE
TRICHLOROETHENE

6.1 U

Qe
(UG/KG)
77000
220000

S57MW003-SB002

SAMPLE DATE 10/98

DEPTH RANGE 4 -
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 33
TRICHLOROETHENE 810 J
S5TMW003-5B002

SAMPLE DATE 01/99

DEPTH RANGE 14 - 16
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 1300

18: = 20

5575B016

SAMPLE DATE 08/01
DEPTH RANGE 1
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE
TRICHLOROETHENE
INORGANICS (MG/KG)
ARSENIC

(DUP)

u
J

(DUP)

TRICHLOROETHENE

557SB0O17

SAMPLE DATE 08/01

DEPTH RANGE i -
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 16
TRICHLOROETHENE 5.5 &
INORGANICS (MG/KG)

S575B011
SAMPLE DATE
DEPTH RANGE
VOLATILE ORGANICS
CIS-1,2-DICHLOROETHENE
TRICHLOROETHENE

10/98

(UG/KG)

12 U

ARSENIC 2.6

6 - 8

2 U

S57SB007

SAMPLE DATE
DEPTH RANGE 4 - 5
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 11 J
TRICHLOROETHENE 50
INORGANICS (MG/KG)
ARSENIC

10/98

36.2

S575B018

SAMPLE DATE
DEPTH RANGE 4= 5
VOLATILE ORGANICS
CIS-1,2-DICHLOROETHENE 84
TRICHLOROETHENE
INORGANICS
ARSENIC

08/01
(UG/XG)
270

(MG/KG)
2.8

S57SB019

SAMPLE DATE 08/01

DEPTH RANGE 4
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 32
TRICHLOROETHENE 52

S575SB020
SAMPLE DATE
DEPTH RANGE
INORGANICS
ARSENIC

08/01

(MG/KG)

S57MW024-SB027
SAMPLE DATE
DEPTH RANGE

INORGANICS

VOLATILE ORGANICS
CIS-1,2-DICHLOROETHENE 13 U
TRICHLOROETHENE

(MG/KG)

05/03
4 .~ 5 4
(UG/KG)

- 5 (DUp) 9 = 10

4600 U
12000 J

13000

{157 AR e 110000

1.8 T

ARSENIC

A

S57sB029

SEMPLE DATE 08/01

DEPTH RANGE 4 -5
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 6 U
TRICHLOROETHENE 6 U

S57MW009-SB0O0S

SAMPLE DATE 01/99

DEPTH RANGE 2 =4
VOLATILE ORGANICS (UG/KG)
CIS-1,2-DICHLOROETHENE 12 U
TRICHLOROETHENE 12 U
INORGANICS (MG/KG)

ARSENIC 2053

80

80 Feet

==
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MG/KG  Milligram per Kilogram

UG/KG  Microgram per Kilogram
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3.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES AND
TECHNOLOGY SCREENING

Removal action objectives (RAOs) are developed to provide guidelines for evaluating the removal action
and to ensure that the action complies with regulatory requirements. This section provides an evaluation
of applicable or relevant and appropriate requirements (ARARs), RAOs, and schedule, statutory limits,

and discussions of applicable technologies for addressing soil contamination.

3.1 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

ARARs are used to develop cleanup criteria for the RAOs and to identify removal action technologies.
The term ARAR is defined in the National Oil and Hazardous Substances Poliution Contingency Plan
(NCP) as follows:

e Applicable requirements are generally defined as cleanup standards, standards of control, or other
substantive environmental protection requirements promulgated under federal or state environmental
or facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial
action, or location. Only those state standards that are identified by a state in a timely manner and

that are more stringent than federal requirements may be considered as applicable requirements.

« Relevant and appropriate requirements are defined as cleanup standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations promulgated under
federal or state environmental or facility siting laws that are not directly “applicable” to a hazardous
substance, pollutant, contaminant, remedial action, or location, but that address situations sufficiently
relevant to those encountered at the site that their use is appropriate. Only those state standards that
are identified by a state in a timély manner and that are more stringent than federal requirements may

be considered as relevant and appropriate requirements.

Based on the manner in which they are applied during a removal action, ARARs are classified into three

categories as follows:

e Chemical-Specific. Chemical-specific ARARs were developed to provide health- or risk-based

concentration limits. These limits are specific for an individual chemical or group of chemicals. Often,
these ARARSs are used to determine the extent of site remediation. Chemical-specific ARARs may be

* concentration-based cleanup goals or may provide the basis for calculating such levels. In cases
where no chemical-specific ARAR exists, chemical advisories may be used to develop RAOs (see
Table 3-1).
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» Location-Specific. Location-specific ARARs are considered in view of natural or man-made site

features. These ARARSs are intended to limit activities within designated areas (see Table 3-2).

+ Action-Specific. Action-specific ARARs pertain to the implementation of a given remedy. These
~ ARARs control or restrict hazardous substance- or pollutant-related activities. These controls are

considered when specific removal activities are planned for a site (see Table 3-3).

In addition to ARARSs, other regulations and guidance may be classified as guidance To Be Considered
(TBC). TBCs are non-promulgated, non-enforceable guidelines or criteria that may be useful for
developing removal actions or “are” or “may be” necessary for determining what is protective of human
health and/or the environment. TBCs are also identified in this section to aid in the evaluation of the

removal actions.

Section 121(d)(4) of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) identifies circumstances under which ARARs may be waived, including the instance where the
selected removal action is an interim remedy and the final remedial action will attain the ARAR upon its
completion. Because the selected removal actions being addressed under this EE/CA are such interim
remedies, the actions do not necessarily need to comply with all identified ARARs. However, ARARs will
be attained to the extent practicable.

3.2 REMOVAL ACTION OBJECTIVES AND PRELIMINARY REMEDIATION GOALS

3.2.1 Removal Action Objectives

The RAOs for this non-time critical removal action are:

+ Prevent exposure to soil contaminated at exposure concentrations greater than PRGs.

¢ Prevent or minimize further migration of contaminants from soil to groundwater.

Actions should be taken to minimize erosion of soif and subsequent off-site migration of contaminants.

Actions should also be taken to minimize air emissions of fugitive dust during construction.

3.2.2 Preliminary Remediation Goals

PRGs were developed for arsenic based on protection of human health and for TCE and cis-1,2-DCE

based on protection of groundwater (refer to Section 2.4.1).
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Based on a hazard index of 1.0, the PRG for arsenic for the future construction worker is 65 mg/kg. The
PRG for arsenic for the hypothetical future child resident is 22.5 mg/kg. The basis for the residential PRG
is the child receptor because the child is more sensitive than the adult. Calculations are provided in

Appendix B.

Soil PRGs for protection of groundwater are based on the lower of the EPA generic SSLs and MDE
guidance values for protection of groundwater, both based on a DAF of 10, which is consistent with MDE
guidance. The PRGs for cis-1,2-DCE (200 pg/kg) and TCE (28 ug/kg) are based on the MDE guidance
values. Table ‘2-1 preéents a comparison of the maximum soil concentrations, EPA SSLs, and MDE

guidance values.

A statistically-based approach was used to determine the concentrations above which the soil must be
removed to achieve exposure concentrations less than or equal to the PRG for a defined exposure unit,
the area within which a receptor is assumed to be exposed to contaminants. The concentration above
which the soil must be removed is referred to as the “pickup level.” The exposure concentration for each
COC is represented by the upper confidence limit of the arithmetic mean (UCL) of the concentrations for
each respective COC. For this EE/CA, the Site 57 exposure unit is generally defined by the array of

sample locations illustrated on Figure 2-3.

An iterative process was used to determine the "pickup levels.” The process involved performing a
simulated removal of the soil with the highest contaminant concentrations by replacing those
concentrations in the data set with a “clean fill” concentration, then recalcutating the UCL for each COC.
For the purposes of this evaluation, the replacement values (i.e., the “clean fili” concentrations) for TCE
and cis-1,2-DCE is 6.5 pg/kg, and for arsenic it is 5.41 mg/kg. The concentration of 6.5 pg/kg for TCE
and cis-1,2-DCE corresponds to one-half the detection limit typically seen in the data set for these
constituents. 1t is assumed that no TCE or cis-1,2-DCE would be detected in the clean fill. The
concentration of 5.41 mg/kg represents an estimate of the background arsenic concentration at the site

based on the original background data set.

It was qualitatively established that TCE is the primary constituent that would drive the remediation and
that arsenic would be the secondary constituent. Therefore, the samples were first sorted according to
the TCE concentrations, from highest to lowest. The maximum TCE concentration was replaced with
6.5 pg/kg, and the UCL was recalculated. If the UCL was not less than the PRG, then the next highest
TCE concentration was removed and replaced with 6.5 ug/kg. This process continued until the UCL for
TCE was less than the desired PRG for the target receptor. At that point the “pickup level” for that analyte
was defined as the maximum detected concentration for that analyte remaining in the data set following

the simulated remediation.
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Remediating Site 57 to achieve a target exposure concentration for TCE less than its PRG will result in a
concomitant reduction of concentrations of co-located constituents. To simulate that effect, as the
process described abaove for TCE progressed, whenever a TCE concentration for a sample was replaced
with the concentration for clean fill, the cis-1,2-DCE and arsenic concentrations in that sample were also
replaced with the clean fill concentration. Upon completion of the simulated TCE remediation, the UCL for
cis-1 ,2-DCE and arsenic were calculated and compared to the PRG for that analyte to ensure that residual

organic contaminant concentrations were within the desired range based on the PRGs.

After the pick-up level was set for organic contaminants, it was determined that additional removal was still
needed to reduce the exposure concentration for arsenic. The samples were then sorted according to
arsenic concentrations, from highest to lowest. The arsenic concentrations were replaced with
5.41 mg/kg, and the UCL was recalculated. If the arsenic UCL was not less than the PRG, then the next
highest arsenic concentration was replaced with 5.41 mg/kg. This process continued until the UCL for
arsenic was less than the desired arsenic PRG. At that point, the “pickup level” was defined as the
maximum detected concentration for that analyte remaining in the data set following the simulated

remediation.

Applying the process described above to the data collected during previous investigations, it was
determined that removing soil with TCE concentrations greater than or equal to 120 pg/kg would be
protective of groundwater; and removing soil with arsenic concentrations greater than or equal to
36.2 mg/kg would be protective of residential receptors. Appendix C summarized the statistical approach

taken to define the limits of removal.

The areas where concentrations are higher than the “pickup levels” and require removal are presented on
Figure 3-1. The large area near Building 292 is approximately 1,695 square feet. The small area near
Building 292 is approximately 225 square feet. The area south of Building 292 surrounding locations
SO-01 and SO-06 is approximately 125 square feet. The water table, which past investigations indicate to
be approximately 8 feet bgs, is set as the vertical limit of the removal action. Therefore, the volume of

contaminated soil near Building 292 and south of Building 292 is estimated to be 606 cubic yards.

3.3 REMOVAL ACTION SCHEDULE

The removal should be initiated within 1 to 2 years after selection of the alternative.
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34 STATUTORY LIMITS

The statutory limits for cost and schedule for fund-financed removal actions are presented in Section
104{c)(1) of CERCLA. These limits are not applicable because the actions at NDW-IH are financed by the

Department of Defense, not the federal Superfund.

3.5 TECHNOLOGY SCREENING

This section screens technologies for soil based on the criteria of effectiveness, implementability, and
cost, as detailed below. Screening evaluations at this stage generally focus on effectiveness and

implementability, with tess emphasis on cost.

Effectiveness

Effectiveness is evaluated based on the following criteria:

¢ Ability of the technology to address the estimated areas or volumes of the contaminated medium
e Ability of the technology to meet the RAOs
+ Technical reliability (innovative versus well proven) with respect to contaminants and site conditions

¢ Potential impacts to human health and the environment during implementation

Implementability

implementability is evaluated based on the following criteria:

 Overall technical feasibility at the site
+ Availability of vendors, mobile units, storage, disposal services, etc.

+ Administrative feasibility

Cost

Cost is evaluated based on the following criteria:

» Capital costs

e Operation and maintenance (O&M) costs

3.5.1 No Action

Under no action, neither a removal action nor periodic maintenance is undertaken at the site.
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Effectiveness

No action would not protect human health or the environment because it would allow contaminated soil to
remain at the site. Human receptors could contact contaminated soil, and the soil would be a continuing

_source of groundwater contamination.
No action is not reliable because it would not remove the contamination from the site.

Implementability

No action is technically and administratively feasible at the site. The availability of vendors, mobile units,

storage, disposal services, etc. is not applicable.

Cost

There are no costs for this technology.

Conclusion

No action is implementable, but it is not effective. However, no action will be retained as a baseline for

comparison to other options.

352 Containment

The technologies being considered for containment include capping and vertical barriers.

Caps and covers can minimize the potential for human contact with surface and subsurface soil. They
can also reduce the migration of contaminants caused by surface water infiltration, runoff, and wind
erosion.  Soil covers consist of a layer of soil or clay placed or compacted over areas of soil
contamination. Asphait caps consist of a layer of asphalt placed over areas of soil contamination where
vehicular access must be maintained. Multimedia caps (engineered caps) consist of fayers of soil,

synthetic materials, and/or composite materials placed or compacted over areas of soil contamination.

Vertical barriers consist of slurry walls, grout curtains, sheet piling, etc. that are used to minimize the
horizontal migration of contaminants, especially within the saturated zone. The barriers are placed around
or downgradient of areas of contamination and extend from the ground surface to at least the bottom of

the contamination and very commonly into a confining layer. The selection of the type of barrier depends
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on site-specific conditions, including compatibility of the barrier with subsurface conditions and

contaminants.

Effectiveness

Soil covers, asphalt caps, and multimedia caps can be effective in minimizing human exposure to
contaminated surface and subsurface soil. The use of low-permeability materials such as compacted
clay, synthetic membranes, or composite materials would be effective in minimizing rainfall infiltration into

the contaminated material beneath the cover.

The use of vertical barriers may be considered if horizontal migration of saturated subsurface soil (and
groundwater) contaminants is a potential concern. They are less effective for contamination above the
water table. Slurry walls are more commonly used than ground curtains and sheet piling and may be
more effective in coarser soils. The very nature of vertical barriers (i.e., installed below-grade) makes it
very difficult to effectively monitor their continuing effectiveness since leaks are very difficult to identify,

locate, and repair.

Impliementability

The main concern with the implementation of caps is the maintenance of the integrity of the cap from
natural and human interferences. The area around Site 57 is an active facility with a roadway that is
frequently used. The activities conducted there (primarily vehicular traffic) could damage a soil cover or
cap unless contaminated areas were covered with pavement or concrete. In addition, the cap system
would need to retain the existing topography and grades near Building 292. Cap installation would require
the disposal of soil excavated to a depth of approximately 2.5 feet under the area to be capped in order to
accommodate the various layers necessary for establishing an impermeable cap using a synthetic

membrane.

The use of vertical barriers must consider the control of water-table levels within the contained area and
could cause an increase in upgradient groundwater elevations. Maintenance of the integrity of vertical
barriers is difficult over the long term. The presence of below-grade utilities on the site complicates the
installation of vertical barrier, and requires penetrations through the barrier to maintain utility service.
Future utility maintenance would be more costly when the vertical barrier is affected by the need to

perform maintenance on the existing utilities or the need to instail new or replacement utilities.
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Cost

Costs for soil covers and asphalt caps are low to moderate. Costs for engineered caps are moderate to
high, depending on the materials and labor involved in placement. Costs of vertical barriers are moderate
for slurry walls and sheet piling but high for grout curtains. The costs for vertical barriers tend to increase

where below-grade utilities must be accommodated.

Conclusions

An asphalt cap underlain by a synthetic membrane and vertical barriers to reduce horizontal migration of
soil contaminants are eliminated from further consideration. Although containment of the site is an
effective means of minimizing exposure to human receptors and restricting infiltration, it does not allow

unrestricted use of the land following implementation.

3.5.3 Excavation

Excavation can be performed by various types of equipment such as front-end loaders, backhoes, grade-
“alls, etc. The type of equipment selected must take into consideration several factors such as the type of
material to be removed, the load-bearing capacity of the ground surrounding the removal area, the depth
and aerial extent of removal, the required rate of removal, and the elevation of the groundwater table.
Excavation is the technology of choice for the removal of well-consolidated material such as soil to a depth

of up to 30 feet.

The logistics of excavation must take into account the available space for operating the equipment,
loading and unloading of the excavated material, location of the site, etc. After excavation is completed,

the location is filled and graded with clean fill material or treated soils.

Effectiveness

Excavation is a well-proven and effective method of removing contaminated material from a site.
Sampling is typically required to verify the effectiveness of the removal action. Excavation would not be
expected to have short-term impacts on the community or environment. Any dust that would be generated
could be adequately controlled. Erosion and sedimentation controls would be needed to control off-site
migration of soil contaminants. Excavation would expose workers to contaminants during the
implementation phase, although exposure would be minimized through the use of proper health and safety
procedures. Excavation would provide protection of human health and the environment at the site for the
long term because contaminated material would be removed from the site. The excavated material would

require further treatment and/or disposal.
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Implementability

Excavation of contaminated soil at Site 57 would be implementable; however, the presence of
underground utilities needs to be considered so they are not damaged. Below-grade utilities would need
to be accommodated for the duration of the remedial activity. No special post-remediation utility
considerations apply into the future. Excavation equipment is readily available from multiple vendors.
This technology is well proven and established in the construction and remediation industry. During
excavation, site-specific health and safety procedures and Occupational Safety and Health Administration
(OSHA) regulations would have to be complied with to ensure that the exposure of workers to COCs is

minimized.
Cost

The cost of excavation at Site 57 would be low to moderate.

Conclusion

Excavation is retained in combination with other process options for the development of removal action
alternatives. It permanently removes the contamination from the site. Its cost effectiveness improves as

soil volumes decrease; and future utility maintenance, replacement, and installation are not a factor.

3.5.4 In-Situ Treatment .

The process options considered under in-situ treatment are soil vapor extraction (SVE) and multi-phase
extraction (MPE). '

SVE is a process that physically removes contaminants by inducing air flow by applying a vacuum to
extraction wells screened in the saturated zone. VOCs tend to partition into air as the air moves through
the soil to the extraction wells. The gas leaving the soil may be treated to recover or destroy the
contaminants, depending on air discharge regulations. SVE is one of the presumptive remedies identified

by EPA where VOCs are present in soil.

MPE is an enhancement of the SVE option under the presumptive remedy for sites with VOCs in soil.
MPE simultaneously extracts both groundwater and soil vapor. The water table is lowered so that the
SVE process can be applied to the newly exposed soil. This allows the VOCs sorbed on the previously
saturated soil to be stripped by the induced airflow and extracted. In addition, soluble VOCs present in the

extracted groundwater are also removed.
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Effectiveness

SVE is a well-demonstrated technique for removing VOCs from the vadose zone (i.e., above the water
table) on sites with suitable subsurface soil permeability. It may not be as effective at sites with low-
permeability soils. It is not effective for most polynuclear aromatic hydrocarbons (PAHs) or metals. A
draft EE/CA was prepared in 1998 to determine the most effective approach for addressing TCE
contamination in soil at Site 57 (B&R Environmental., 1998). The EE/CA recommended SVE.
Subsequently, a pilot study was conducted at Site 57 to verify the suitability of the site for application of the
SVE process. The pilot study demonstrated that the site is not suitable for SVE (B&R Environmental,
1997).

MPE has proven to be more effective at removing subsurface VOCs at low- to moderate-permeability sites
than conventional pump-and-treat and SVE systems alone. It can remove contaminants from above and

below the water table. It is not effective for metals.

Implementability

SVE is a readily available conventional process that has been used at numerous Superfund sites. Air
pollution controls may be required. There may be operational problems if the air extraction wells are

screened near the water table. The depth to the water table near Building 292 is approximately 8 feet.

MPE is an innovative process that has been applied at dozens of sites. Air pollution controls may be
needed. The aquifer must be able to be dewatered for MPE to be successful. Although some transfer of
VOCs from groundwater to the vapor phase is expected, extracted groundwater may need to be further

treated prior to discharge. Air pollution controls may be required.
Neither technology addresses metal contamination.
Treatability studies would be required for both of these treatment processes.

Cost

The cost of SVE is low. Costs for MPE would be higher because additional equipment would be needed,
groundwater dewatering would be necessary (requiring the need for a sheet piling wall, a slurry wall, or

well points), and the extracted groundwater would require treatment.
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Conclusion

SVE for removal of VOCs from vadose zone soil is eliminated because of effectiveness concerns
identified during the previous pilot study. MPE is also eliminated because of effectiveness concerns for
the SVE part of the MPE process. Additionally, MPE is more equipment and process (i.e., dewatering)

intensive than SVE. Neither process is suitable for treating metals contamination.

3.5.5 Ex-Situ Treatment

The process option considered under ex-situ treatment is low-temperature thermal desorption.

Low-temperature thermal desorption is a physical separation process that treats wastes at 200 to
600 degrees Fahrenheit (°F) to volatilize water and organic contaminants. A carrier gas or vacuum
system transports volatilized water and organic contaminants to a gas treatment system. The bed
temperatures and residence times will volatilize selected contaminants but typically will not oxidize or
destroy them. Two common thermal desorption designs are the rotary dryer and thermal screw. Rotary
dryers are horizontal cylinders that can be indirect or direct fired. The dryer is normally inclined and
rotated. For thermal screw units, screw conveyors or holiow augers are used to transport the medium

through an enclosed trough. Hot oil or steam circulates through the auger to indirectly heat the medium.

Effectiveness

Thermal desorption should be effective at volatilizing the VOCs of concern. It is not effective for metals.
Contaminant destruction efficiencies in the afterburners of these units are greater than 95 percent. The
same equipment could probably meet stricter requirements with minor modifications, if necessary.
Decontaminated soil could be used as backf‘iII if PRGs are met or it can be transported to an off-site
landfill.

Implementability

Low-temperature thermal desorption is an innovative process that is being used more often. Full-scale
and mobile units are available. All therma! desorption systems require treatment of the off-gas to remove
particulates and contaminants. Dewatering may be necessary to achieve acceptable soil moisture
content. Heavy metals in the feed may produce a solid residue that requires further treatment or disposal.
On-site thermal desorption would be preferred over off-site treatment because the soil could be used to

backfill excavated areas, assuming that soil PRGs can be attained.
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Costs

The relative cost of low-temperature thermal desorption is low to moderate. However, mobilization costs

would be relatively high for smaller volumes of soil.

Conclusion

Low-temperature thermal desorption would be effective and implementable for removing VOCs; however,
it is not effective for metals. The relatively small volume of contaminated soil would not justify mobilization
of on-site treatment equipment. In addition, the treated soil would contain arsenic at concentrations
greater than PRGs, which could preclude the soil's use as backfill in the excavation(s). Therefore, this

process is eliminated from consideration.

3.5.6 Off-Site Disposal

Disposal in an off-site hazardous waste or nonhazardous waste landfill is an effective technology and can
be easily implemented if volumes are not excessive. This technology requires excavation, loading, and
hauling of contaminated soil to an approved facility for final disposal. All contaminated material can be

disposed at a properly permitted facility.

Effectiveness

Off-site disposal is a very effective long-term disposal action for contaminated soil. Off-site disposal Would
provide long-term protection of human health and the environment. After the contamination is removed,
there would not be unacceptable residual risks. Off-site transport of a large volume of contaminated
material could impact the community (e.g., increased traffic, potential for spills). Off-site disposal is a very
reliable removal action because the contaminated materials are removed from the facility and O&M

activities are not required.

Implementability

Off-site disposal is implementable because facilities with adequate capacity are available.

Cost

The capital cost associated with off-site disposal is medium to high depending on the waste classification.

There are no O&M costs associated with this technology.
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Conclusion

Off-site disposal is readily implemented, and requires no post-remedial monitoring or maintenance. For
small volumes of soil, it is cost competitive. It is retained in combination with other process options for the

development of removal action alternatives.

3.5.7 Institutional Controls and Monitoring

Institutional controls consist of administrative (noh-engineering) controls and procedures to limit access to
and activities at a site. A monitoring program, subject to regulatory approval, would be developed that
would include routine sampling and analysis of environmental media and additional sampling to further

evaluate risk and to monitor potential migration of soil contaminants.

Effectiveness

Prohibiting residential development and the development of facilities in which children would be exposed
would prevent the occurrence of unacceptable risks from direct exposure by human receptors. The
control of work permits would limit exposure to on-site workers. However, the effectiveness of institutional
controls is dependent on the long-term enforcement of a land use control plan. Institutional controls would

not be effective in reducing the migration of soil contaminants to groundwater

Implementability

Institutional controls would be readily implemented. A land use controt plan can ‘be readily developed and
enforced by existing departments at NDW-IH. Monitoring programs are readily developed and

implemented.

Cost

The capital cost for institutional controls and monitoring would be low. Operating costs will be low to

moderate, but the need for enforcement of the land use controls and monitoring could be indefinite.

Conclusion

Institutional controls and monitoring are efiminated from further consideration because institutional
controls and monitoring do not allow unrestricted use of the land following implementation and would not

effectively reduce contaminant migration from soil to groundwater.
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3.6 SUMMARY OF APPLICABLE TECHNOLOGIES

Table 3-4 summarizes the identified technologies and whether they were retained or not retained for

consideration.
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TABLE 3-1

CHEMICAL-SPECIFIC ARARs AND TBCs

SITE 57 - BUILDING 292 TCE CONTAMINATION

NDW-IH, INDIAN HEAD, MARYLAND

L Act/Authority Criteria/lssues Citation Brief Description Status Consideration in the EE/CA—|
Federal '
Risk EPA Region 3 RBCs NA Can be used to estimate To be Considered for determining
Assessment risks and to develop risk- considered areas of the site that pose an
Guidance based cleanup goals. unacceptable risk and for
developing soil cleanup
goals.

Reference Doses and NA Used to estimate risks and To be Considered for determining

Cancer Slope Factors can be used to develop risk- | considered areas of a site that pose an
based clean-up goals. unacceptable risk.

EPA Generic SSLs NA Can be used to estimate To be Considered for determining
risks and to develop risk- considered areas of a site where soil
based C|eanup goa's_ may be a Contlnuing source

of groundwater
contamination.
State
MDE Guidance | Clean-up Standards for Soil Interim Final Guidance for remedial To be Considered for determining
and Groundwater Guidance actions based on land use considered remediation goals for soil and
and projected use of groundwater.
groundwater for potable use.

Notes:
ARARs
EE/CA
EPA
MDE
NA
RBC
SSL
TBCs

Applicable or relevant and appropriate requirements.
Engineering Evaluation/Cost Analysis.

United States Environmental Protection Agency.
Maryland Department of the Environment.

Not applicable.

Risk-Based Concentration.

Soil Screening Level.

To Be Considered Criteria.



TABLE 3-2

LOCATION-SPECIFIC ARARs AND TBCs

SITE 57 — BUILDING 292 TCE CONTAMINATION

NDW-IH, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Act/Authority Criteria/lssues Citation Brief Description Status Consideration in the
EE/CA
Federal
Endangered Protection of 16 USC 1531 et This act and associated Not There are no endangered or
Species Act Endangered seq. and 50 CFR | regulations requires federal applicable threatened species or critical
Species 402 agencies to act to avoid habitats at Site 57.
jeopardizing the continued
existence of federally listed
endangered or threatened
species.
Fish and Wildlife Impacts on Fish 16 USC 661 Requires federal agencies to Not Remedial actions are not
Coordination Act and Wildlife consult appropriate state applicable expected to impact surface
agencies before structural water or wetlands.
modification of any body of water,
including wetlands. Requires
action to be taken to protect fish
and wildlife from projects affecting
the water body and provides for
consideration of impacts on
wetlands and protected habitats.
Protection of Activities in E.O. 11990 and If no practicable alternative exists | Not There are no wetlands at, or
Wetlands Wetlands 40 CFR 6 to a remedial activity that may applicable that could be affected by,
Appendix A adversely affect a wetland, remedial activities at Site 57.

impacts from implementing the
chosen alternative must be
mitigated.




TABLE 3-2

LOCATION-SPECIFIC ARARs AND TBCs -
SITE 57 — BUILDING 292 TCE CONTAMINATION
NDW-IH, INDIAN HEAD, MARYLAND

PAGE2OF 3
Act/Authority Criteria/lssues Citation Brief Description Status Consideration in the
EE/CA
Floodplain Activities in E.O. 11988 and If no practicable alternative exists | Not Site 57 is not located within a
Management Floodplains 40CFR 6 to performing cleanup in a applicable floodplain.
Appendix A floodplain, potential harm must be
mitigated and actions taken to
preserve the beneficial values of
the floodplain.
Archeological and Historic Areas 16 USC 470 et Establishes requirements relating | Not There are no historic or
Historical ' ‘1 seq. and 36 CFR | to potential loss or destruction of | applicable archeological areas at Site
Preservation Act of 65 significant scientific, historical, or 57.
1974 archeological data as a result of a
proposed remedy.
State
Endangered Threatened and COMAR 08.03.08 | Provides for consideration of the Not There are no endangered,
Species Endangered ' impacts on endangered, applicable threatened, or rare species
Species | threatened, and rare species and or critical habitats at Site 57.
their critical habitats.
Water Resources Construction on COMAR 26.17.04 | Governs water obstructions or Not Remedial alternatives for
(Environment Nontidal Waters changes to a stream or body of applicable Site 57 are not expected to
Article, Title 5) and Floodplains water. impact surface water bodies.
Site 57 is not located in a
floodplain.
Nontidal Wetland | COMAR 26.23 Establishes requirements for Not There are no nontidal
Regulations activities in nontidal wetlands. applicable wetlands at, or that could be

affected by, remedial
activities at Site 57.




TABLE 3-2

LOCATION-SPECIFIC ARARs AND TBCs
SITE 57 — BUILDING 292 TCE CONTAMINATION
NDW-IH, INDIAN HEAD, MARYLAND

PAGE 30OF 3
Act/Authority Criteria/lssues Citation Brief Description Status Consideration in the
EE/CA
Wetlands and - Tidal Wetland COMAR 26.24 Establishes requirements for Not There are no tidal wetlands
Riparian Rights Regulations activities in tida! wetlands. applicable at, or that could be affected
(Environment by, remedial activities at Site
Article, Title 16) 57.

Notes:

ARARs  Applicable or relevant and appropriate requirements.
CFR Code of Federal Regulations.

COMAR Code of Maryland Regulations.

EE/CA Engineering Evaluation/Cost Analysis.

E.O. Executive Order.

TBCs To Be Considered Criteria.

Usc United States Code.




TABLE 3-3

ACTION-SPECIFIC ARARs AND TBCs

SITE 57 —- BUILDING 292 TCE CONTAMINATION

NDW-IH, INDIAN HEAD MARYLAND

PAGE 1 OF 4
Act/Authority Criteria/lssues Citation Brief Description Status Considerations in the
EE/CA
Federal
Clean Air Act National Ambient Air | 40 CFR 50 Establishes primary (health- Potentially Fugitive dust (particulate
Quality Standards based) and secondary (welfare- relevant and matter) and other criteria
based) air quality standards for appropriate pollutants may be
carbon monoxide, lead, nitrogen generated during soil
oxides, particulate matter, ozone, excavation, handling, or
and sulfur oxides emitted from a treatment activities.
major source of emissions.
New Source 40 CFR 60 Establishes source-specific Potentially Air pollutants may be
Performance emissions standards. relevant and discharged during soil
Standards (NSPS) appropriate treatment activities.
National Emission 40 CFR 61 Establishes emissions standards Potentially Hazardous air pollutants
Standards for and 40 CFR for particular air contaminants relevant and may be discharged during
Hazardous Air 63 from specific sources. appropriate soil treatment activities.
Pollutants :
(NESHAPSs)
EPA Superfund Control of Air OSWER Emission controls are required for | To be Charles County, Maryland
Guidance Emissions from Air Directive an air stripper if actual or potential | considered is in a nonattainment area
Strippers 9344.0-28 VOC emission rates are exceeded for ozone. Guidelines are
in an ozone nonattainment area. suitable for VOC emissions
from vented extraction
techniques (e.g., soil vapor
extraction).
Resource Identification and 40 CFR 261 Identifies those solid wastes that Potentially Spent TCE from Building
Conservation and | Listing of Hazardous are subject to regulation as a applicable 292 operations is a listed
Recovery Act Waste hazardous waste. hazardous waste.

(Subtitle C)




TABLE 3-3

ACTION-SPECIFIC ARARs AND TBCs

SITE 57 ~ BUILDING 292 TCE CONTAMINATION

NDW-IH, INDIAN HEAD MARYLAND

PAGE 2 OF 4
Act/Authority Criteria/lssues Citation Brief Description Status Considerations in the
EE/CA
Resource Standards Applicable | 40 CFR 262 Establishes standards for Potentially These standards would be
Conservation and | to Generators of generators of hazardous waste. applicable applicable for hazardous
Recovery Act Hazardous Waste wastes shipped off site for
(Subtitle C) disposal.
Standards Applicable | 40 CFR 263 Establishes standards for Potentially These standards would be
to Transporters of transportation of hazardous applicable applicable for hazardous
Hazardous Waste waste. | wastes shipped off site for
disposal.
Standards for 40 CFR 264 Establishes minimum national Potentially These standards would be
Owners and standards for acceptable applicable or applicable for on-site
Operators of management of hazardous waste. | relevant and treatment or disposal of
Hazardous Waste appropriate hazardous waste and
TSD Facilitites relevant and appropriate for
' nonhazardous waste.
Land Disposal 40 CFR 268 Identifies hazardous wastes that Potentially These restrictions would
Restrictions are restricted from land disposal applicable apply if excavated soil was
and waste analysis requirements. classified as a hazardous
: _ waste.
RCRA (Subtitle Criteria for Municipal | 40 CFR 258 Subpart F contains requirements Not applicable Site 57 does not include a

D)

Solid Waste Landfills

for closure and post-closure care.

tandfill.




TABLE 3-3

ACTION-SPECIFIC ARARs AND TBCs
SITE 57 — BUILDING 292 TCE CONTAMINATION
NDW-IH, INDIAN HEAD MARYLAND

PAGE 3 OF 4
Act/Authority Criteria/lssues Citation Brief Description Status Considerations in the
EE/CA
State
Ambient Air Ambient Air Quality COMAR Establishes ambient standards for | Potentially Fugitive dust and other
Quality Control Standards 26.11.04 particulate matter, sulfur oxides, applicable criteria pollutants may be
(Environment carbon monoxide, ozone, nitrogen generated during soil
Atticle, Title 2) oxides, lead, and fluoride. excavation, handling, or
' treatment activities.
General Emission COMAR Establishes emission standards Potentially Fugitive dust and other
Standards, 26.11.06 for visible emissions, particulate applicable criteria pollutants may be
Prohibitions, and matter, carbon monoxide, sulfur generated during soil
Restrictions compounds, VOCs, and fluoride excavation, handling, or
and control of NSPS sources. treatment activities
Toxic Air Pollutants COMAR Establishes standards for Potentially Hazardous air pollutants
26.11.15and | industries that emit toxic air relevant and may be discharged during
26.11.16 pollutants, including sources appropriate soil treatment activities.
regulated by NESHAPs.
Hazardous [dentification and COMAR Identifies those solid wastes that Potentially Spent TCE from Building
Materials and Listing of Hazardous | 26.13.02 are subject to regulation as a applicable 292 operations is a listed
Hazardous Waste hazardous waste. hazardous waste.
Substances Standards Applicable | COMAR Establishes standards for Potentially These standards would be
(Environment to Generators of 26.13.03 generators of hazardous waste. applicable applicable for hazardous
Article, Title 7) Hazardous Waste wastes shipped off site for
disposal.
Standards Applicable | COMAR Establishes standards for Potentially These standards would be
to Transprorters of 26.13.04 transportation of hazardous applicable applicable for hazardous
Hazardous Waste waste. wastes shipped off site for
disposal.




TABLE 3-3

ACTION-SPECIFIC ARARs AND TBCs

SITE 57 — BUILDING 292 TCE CONTAMINATION

NDW-IH, INDIAN HEAD MARYLAND

PAGE 4 OF 4
Act/Authority Criteria/lssues Citation Brief Description Status Considerations in the
] ' EE/CA

Hazardous Standards for COMAR Establishes minimum standards Potentially These standards would be
Materials and Owners and 26.13.05 for acceptable management of applicable or applicable for on-site
Hazardous Operators of hazardous waste. relevant and treatment or disposal of
Substances Hazardous Waste appropriate hazardous waste and
(Environment TSD Facilitites relevant and appropriate for
Article, Title 7) nonhazardous waste.
(Continued) ,
Regulation of Solid Waste COMAR Contains requirements for closure | Not applicable Site 57 does not include a
Water Supply, Management — 26.04.07 and post-closure care of land landfill.

Sewage Disposal,
and Solid Wastes
(Environment

Closure of Sanitary
Landfills

disposal facilities.

Article, Title 9)

Notes: v

ARARs  Applicable or relevant and appropriate requirements.
CFR Code of Federal Regulations.

COMAR Code of Maryland Regulations.

EE/CA Engineering Evaluation/Cost Analysis.

OSWER Office of Solid Waste and Emergency Response.
RCRA Resource Conservation and Recovery Act

TBCs To Be Considered Criteria.

TCE Trichloroethene.

TSD Treatment, storage, and disposal.

VOC Volatile organic compound.




TABLE 3-4

TECHNOLOGY SCREENING
SITE 57- BUILDING 292 TCE CONTAMINATION
NDW-IH, INDIAN HEAD, MARYLAND

PAGE 1 OF 2
Technology Process Options Description Screening Comments
No Action Not applicable No activities conducted to address Required by NCP. Retain for baseline comparison.

contamination.

Containment

Capping

(Clay, synthetic
membrane, asphalt, or
multimedia cap)

Low-permeability barriers to minimize
exposure to contaminants and
contaminant migration to groundwater.

High vehicular and pedestrian traffic results in the need for
periodic maintenance the frequency of which depends on
the cap material. Leaving the contaminated soil in place
restricts the potential uses of the site and requires periodic
inspections. Installing a cap requires excavating and
disposing of soil under the area to be capped if existing
grades are to be maintained. Eliminate this technology.

Vertical Barriers

(Slurry wall, grout
curtain, and sheet

piling)

Low-permeability barriers to restrict
horizontal migration of contaminants.

Long-term effectiveness is difficult to monitor and difficult
to repair once leaks are detected. Installation at this site
is complicated by the presence of below-grade utilities.
Below grade utilities must be accommodated by
penetrations which are susceptible to leaking. Future
utility repairs and installation are complicated and made
more expensive by the vertical barrier. Leaving
contamination in place restricts the potential uses of the
site and requires periodic inspections. Eliminate this
technology.

Excavation

Excavation

Use of common construction equipment
to remove contaminated soil.

Easily implemented although care is required to protect
existing utilities. Once the remediation is completed,
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